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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 31163 


30017 (FE/2517—2) Approach to government/industry invest- 
ment participation in coal-based energy projects. Report No. 1-702. 
English, J.M.; Smith, J.L. (Econergy, Inc., Los Angeles, Calif. 
(USA)). Jan 1977. Contract EX-76-C-01-2517. 42p. Dep. NTIS, PC 
A03/MF AOl1. 

A rationale is offered for government/industry participation 
in coal-based energy projects in a macro-economic sense. It must be 
recognized that the problem the U.S. faces in shifting from a 
petroleum-based energy economy to a coal-based energy economy 
requires a new energy infrastructure. Infrastructure by its very 
nature requires societal commitment and societal investment to bring 
it into being. Once the initial infrastructure is established, its contin- 
ued growth and expansion can be maintained by the private sector, 
provided there is sufficient lag in the market-price-adjustment mech- 
anism to continue providing an attractive profit potential to the 
private sector. There is a suitable philosophical framework for 
devising sharing formulas between government and industry for 
investment in energy programs. Clearly the private sector would be 
willing to invest up to the level required for the economy to proceed 
along the first-cost path, that of continued imports. The difference 
needed to step up to the switch-over curve, from imports to domes- 
tic production, represents the proportion that is necessarily a societal 
investment. This difference may then be pro-rated to the individual 
project in some rational way. The most promising rationale is the use 
of a concept of intersecting portfolios—the ERDA portfolio and the 
firm's portfolio; both contain the desired project. The methodology, 
while needing refinement, offers considerable promise as an oper- 
ational approach for the allocation of resources to energy projects. 


30018 Synthetic fuels: oil shale, coal, oil sands. Syn. Fuels; 15: 
No. 1, 1-208(Mar 1978). 

The current status of synthetic fuel projects based on oil 
shales, oil sands and coal are reviewed and their present status given. 
Articles are listed under various headings, such as government, 
corporations, environment, technology, land, water, etc. Recent 
publications in these areas are listed. (LTN) 


PROCESSING 
REFER ALSO TO CITATION(S) 30160, 31869, 32070 


CARBONIZATION 


30019 (FE—1220-31) CLEAN COKE process: process develop- 
ment studies. Monthly report for October 1977. Miller, C.T. (USS 
Engineers and Consultants, Inc., Pittsburgh, Pa. (USA)). Nov 1977 
Contract EX-76-C-01-1220. 21p. Dep. NTIS, PC A02/MF AOl 

West Kentucky semichar, prepared previously at 820°F, was 
processed through the carbonization process development unit 
(PDU) at 1400°F, 165 psia pressure, and 121 minutes residence time. 
Char yield was 76 percent, and the product contained 0.78 percent 
sulfur. Material-balance accountabilities for carbon and sulfur were 
100.1 and 105.9 percent, respectively. Overall yields of char and tar, 
through the two stages of operation, were 65.5 and 9.8 percent, 
respectively. The carbonization PDU has been operated a total of 
4445 hours, with about 2965 hours at 1250 to 1470°F. Based on tar 
recoveries from 3-inch carbonization tests of Illinois No. 6 coal, total 
chemical-oil production amounted to 2.1 weight percent of the coal 
feed. Tar acids accounted for more than half of this fraction, which 
contained significant concentrations of benzene and naphthalene 


precursors. Tests with Pittsburgh Seam coal in the 3-inch unit 
indicated that fluidization with 3 percent oxygen (in steam-nitrogen) 
at temperature of 860°F is sufficient pretreatment to assure process- 
ing at high temperature without agglomeration. Small test cylinders 
were prepared from carbonization char and a binder comprising 40 
percent hydrogenated creosote oil/60 percent Solvent-Refined Coal 
(SRC). These were cured and coked in laboratory equipment and 
checked for crushing strength. Best results were obtained with a mix 
containing 30 percent binder. This will serve as control for subse- 
quent tests designed to evaluate the effects of binder alteration. Tests 
of pellet-coke manufacture from different types of binder oils 
showed that ultimate coke crushing strength is significantly affected 
by the maximum temperature of coking of the cured pellets. More- 
over, the hydrogenated creosote, used as a simulant of process- 
derived solvent oil, does not appear to be an effective fluxing 
component for the SRC. 


30020 Process for producing synthetic caking coal and binder 
pitch. Ozaki, H.; Yamane, M.; Kodama, H.; Yoshika, H. (to Nippon 
Mining Co., Ltd.). US Patent 4,061,472. 6 Dec 1977. Priority date 27 
Mar 1973, Japan. 12p. 

A raw synthetic caking coal having a volatile matter content 
of 20 to 70%, H/C (atomic ratio) of 0.60 to 1.20 and a maximum 
fluidity of greater than 40 ddpM is produced by coking heavy 
hydrocarbons. Synthetic caking coal having a volatile matter con- 
tent of 20 to 40%, H/C (atomic ratio) of 0.60 to 0.75, a maximum 
fluidity of greater than 40 ddpM and a Free-Swelling-Index of 
greater than 3 is produced from the raw synthetic caking coal by 
stripping said raw synthetic caking coal with steam or light hydro- 
carbons. 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 30037, 30045, 30064, 30066, 
30073, 30076, 30085, 30122, 30123, 30169 


30021 (CONF-7710110—, pp 121-136) Coal cleaning for compli- 
ance with SO. emissions regulations. Kilgroe, J.D. (Industrial Envi- 
ronmental Research Lab., Research Triangle Park, NC). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

Physical coal cleaning (PCC) is a cost effective method of 
complying with SO: emission regulations greater than about 1.2 Ib 
SO2/MMBTU. Small utility, industrial, and commercial boiler appli- 
cations with low capacity factors provide the largest potential cost 
savings relative to flue gas desulfurization (FGD). PCC cannot be 
used to meet planned BACT regulations for new utility boilers (90 
percent sulfur removal) except when used in combination with 
FGD. Chemical coal cleaning can be used in combination with PCC 
to effect greater sulfur removal than can be obtained from physical 
methods alone. The most promising markets for chemically cleaned 
coals are small boilers with low capacity factors. A number of 
uncertainties and barriers currently deter the use of coal cleaning for 
compliance with SO. emissions regulations: The performance and 
costs of equipment and processes for desulfurization of coal are 
uncertain; uncertainties about future emissions regulations and de- 
layed enforecment of existing regulations inhibit development and 
investment in PCC for SO2 emissions control; potential benefits of 
coal desulfurization are not clearly perceived (a demand for desul- 
furized coal has not developed); and private investors will not risk 
investment in coal cleaning for compliance with SO2 emissions 
regulations until commercial scale operations for a variety of appli- 
cations prove to be technically and economically viable. 


30022 (CONF-7710110—, pp 146-191) Coal cleaning to remove 
trace elements prior to utilization. Ford, C.T. 1977. 
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From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

By virtue of its origin, coal has been found to contain nearly 
every naturally occurring element. Most of these elements are pres- 
ent in minor or trace amounts. The exceptions are carbon, hydrogen, 
oxygen, nitrogen, and sulfur in the coal, and iron, aluminum, silicon, 
and the alkaline earth metals in the ash. The concentration levels of 
these elements vary from coal to coal. Since electric power genera- 
tion requires very large tonnages of varying quality coals, it may not 
be possible to ignore these elements even though they normally are 
present at low levels. This is particularly true since some are known 
to be harmful to plant and animal life at relatively low concentra- 
tions. In addition to considering trace elements as potential environ- 
mental pollutants, their effect must be determined, also, on expensive 
catalysts in certain of the proposed coal gasification and liquefaction 
processes. In order to evaluate these problems and potential control 
Strategies, valid, factual data must be available concerning the 
amount of these elements in coal and their fate on their volatility 
during combustion. The rough coal cleaning process described re- 
sulted in significant reductions of many of the trace elements in coal, 
particularly in the removal of arsenic, lead, manganese, mercury, and 
selenium. More extensive coal cleaning offers the possibility of 
controlling many of these potentially harmful constituents which 
might be released during combustion. Coal cleaning should be 
explored in depth to determine which process steps are effective in 
reducing the amounts of potentially harmful trace elements in coal 
prior to combustion. 


30023 (IS-ICP—16) Using microwave power to reduce the sulfur 
content of Iowa coal. Beeson, J.L.; Fanslow, G.E.; King, T.S. (Iowa 
State Univ. of Science and Technology, Ames (USA)). Nov 1975. 
20p. of Gas Technology, Chicago, IL. 

This is a report of a preliminary investigation on the use of 
microwave power to reduce the sulfur content of Midwestern bitu- 
minous coal. The principle employed was the selective heating of 
pyrites in coal to temperatures where they would react with a 
treatment and release volatile sulfur compounds as a product. An 
analysis of the process was made and compared with experimental 
results. The changes in weight, sulfur content, and heating value of 
different kinds of coal which were treated are presented. 


30024 (PNL—2040-8) Process for cleaning and removal of sulfur 
compounds from low Btu gases. Quarterly summary report, October— 
December 1977. Moore, R.H.; Ham, D.G.; Mitchell, D.H.; Robertus, 
R.J.; Stegen, G.E. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Jan 1978. Contract EY-76-C-06-1830. 18p. Dep. 
NTIS, PC A02/MF AO1. 

Problems which occurred in the startup of the remodelled 
process development unit are described. The extraction section of 
the plant performed well with sulfur recoveries exceeding the design 
value of 95%. (LTN) 


HYDROGENATION 


REFER ALSO TO CITATION(S) 30030, 30070, 30090, 30091, 
30093, 30110 


30025 (FE/2699—1) Hydrogen distribution and transfer in coal 
hydrogenation systems. Phase I. Quarterly report, September—No- 
vember 1977. Chiang, S.H.; Klinzing, G.E. (Pittsburgh Univ., Pa. 
(USA)). Dec 1977. Contract EF-77-S-01-2699. 13p. Dep. NTIS, PC 
A02/MF AOl. 

This research project is aimed at the study of the behavior of 
hydrogen in coal hydrogenation systems. The research is designed to 
achieve the following goals: (1) to design, construct and demonstrate 
a nickel-membrane hydrogen-probe for measuring hydrogen partial 
pressure and concentration in hydrogen/oil/coal and simpler 
system(s); (2) to obtain equilibrium (steady state) hydrogen distribu- 
tion--in both elemental and chemically combined forms--in coal 
hydrogenation systems; and (3) to study the dynamic (unsteady state 
or transient) behavior of hydrogen transfer between gas phase and 
condensed phase (liquid/solid mixture) in the system(s). 


GASIFICATION 


REFER ALSO TO CITATION(S) 30024, 30095, 30099, 30102, 
30104, 30110, 30171, 30172, 30323, 30496, 30497, 30642, 30730, 
30731, 31175, 31648 


30026 (FE—1207-42) Gas generator research and development 
BI-GAS process. 77th monthly progress report, January 1978. (Com- 
mittee on Foreign Relations (U.S. Senate), Washington, D.C.; Phil- 
lips Petroleum Co., Homer City, Pa. (USA)). Feb 1978. Contract 
—— 53p. (BCR-L—882). Dep. NTIS, PC A04/MF 
AOl. 


A life test of the as-charged, spent, and calcined spent catalyst 
from PEDU Test No. 27 is in progress. A sample of the bulk spent 
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catalyst from PEDU Test No. 23 was also included for comparison. 
The overall purpose of the test was to determine, if possible, a reason 
for the decreased activity of the catalyst during the PEDU test. 
Initially, the calcined sample showed greater activity than the other 
three. However, as the temperature was increased to 800°F, all four 
samples showed essentially the same activity, with conversions near 
the 75% level. Evaluation of the data from PEDU Test No. 27 was 
completed. The major objective of the test was to obtain data with 
the Homer City catalyst under conditions favoring combined shift 
and methanation. These conditions were readily achieved by blend- 
ing supplemental carbon monoxide into the feed gas from a tube 
trailer. However, throughout the test, catalyst activity was lower 
than expected based on results of earlier PEDU tests. The reasons 
for this are not yet clear. One major finding was that the particle size 
distribution of the catalyst did not change throughout the test. 


(FE—1548-14) Experimental and process design study of a 
high rate gasification process. Quarterly technical report No. 14, 
July—September 1977. McIntosh, M.J. (Eyring Research Inst., 
Provo, Utah (USA)). Nov 1977. Contract EX-76-C-01-1548. 45p. 
Dep. NTIS, PC A03/MF AO1. 

A total of 205 test runs have been made to date at pressures 
ranging from five to 10 atmospheres. Extensive ene modifica- 
tions have been made to overcome problems with nonuniform coal 
feeding, feed injector plugging, refractory overheating, heat recov- 
ery section plugging and scrubber discharge plugging. Over 20 
different feed injector and reaction chamber configurations have 
been tested. The highest conversion efficiency was achieved with 
single stage coal injection through either two or three feed nozzles, 
the oxygen and steam being fed through a single swirled nozzle. 
Coal gas efficiencies of 73 percent with a specific gasification rate of 
215 pounds of coal/ft* atm were achieved. The gasifier has been 
installed in a new laboratory building and 47 equipment check-out 
and developmental runs have been completed for a total of 371 
operating hours. The data obtained to date have been analyzed and 
correlations were made of the fuel gas yield with oxygen/carbon 
feed ratio and combustion stage space time. The yield is very 
sensitive to variations in the feed ratio, but variations in the space 
time between 50 to 290 milliseconds result in no significant effect on 
the yield. A preliminary design study was made of a commercial 
scale gasifier having a throughput capacity of 25 tons per hour. 
Detailed cost estimates were prepared for the equipment required 
for coal preparation, gasification, gas cooling and ash handling. 


(FE—1790-9) Alloy catalysts with monolith supports for 
methanation of coal-derived gases. Final technical progress report, 
April 22, 1975—August 22, 1977. Bartholomew, C.H. (Brigham 
Young Univ., Provo, Utah (USA)). 6 Sep 1977. Contract EX-76-S- 
01-1790. 125p. Dep. NTIS, PC A06/MF AO1. 

This report details results of investigation of new pellet- and 
monolithic supported alloy catalysts for methanation of coal synthe- 
sis gas. Hydrogen and carbon monoxide adsorption data were ob- 
tained for alumina-supported nickel, ruthenium, alloys of ruthenium 
with palladium and cobalt, and alloys of nickel with ruthenium, 
rhodium, molybdenum oxide, iron, cobalt, platinum, and palladium 
before and after exposure to low concentrations of hydrogen sulfide 
in hydrogen. Chemical analysis and x-ray diffraction measurements 
were made for selected samples. Design and construction of a high 
pressure laboratory reactor for catalyst testing was completed and 
all of the pellet-supported catalysts were screened for methanation 
activity at 225 and 250°C and 1 atm before and after exposure to 
H2S. Detailed reactor testing of pellet and monolithic-supported 
nickel and nickel alloys was carried out to determine: (i) tempera- 
ture-conversion behavior at low and high pressures and in the 
presence of 1% water, (ii) resistance to carbon deposition, and (iii) 
effects of catalyst geometry on catalyst activity. 


30029 (FE—2029-6) Gasification in pulverized coal flames. 
Second annual progress report, July 1976—August 1977. George, 
P.E.; Lenzer, R.C.; Thomas, J.F.; Barnhart, J.S.; Laurendeau, N.M. 
(Purdue Univ., Lafayette, Ind. (USA). Combustion Lab. ). Aug 1977. 
Contract EX-76-C-01-2029. 132p. Dep. NTIS, PC A0O7/MF AOI. 

This project concerns the production of power and synthesis 
gases from pulverized coal via suspension gasification. Swirling flow 
in both concentric jet and cyclone gasifiers will separate oxidation 
and reduction zones. Gasifier performance will be correlated with 
internally measured temperature and concentration profiles. The test 
cell flow system and electrical system, which includes a safety 
interlock design, has been installed. Calibration of the UTI-30C mass 
spectrometer and construction of the gas sampling system are com- 
plete. Both the coal feeder, which has been calibrated, and the boiler 
are ready for integration into the test cell flow system. Construction 
and testing of the cyclone reactor, including methane combustion 
experiments, is complete. The confined jet reactor has been designed 
and construction is underway. Investigation of combustion and 
gasification modeling techniques has begun. 


30030 (FE—2305-15) Investigation of mechanisms of hydrogen 
transfer in coal hydrogenation. Quarterly progress report, July— 
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September 1977. Cronauer, D.C.; Jewell, D.M.; Kueser, K.A.; Shah, 
Y.T. (Gulf Research and Development Co., Pittsburgh, Pa. (USA)). 
Oct 1977. Contract EX-76-C-01-2305. 38p. Dep. NTIS, PC A03/MF 
A0l. 

Emphasis has been placed upon the study of hydrogen trans- 
fer reactions of donors with acceptors having oxygen or sulfur 
functionality. It has been confirmed that the cracking of dibenzyl 
ether is first order with respect to ether concentration and independ- 
ent of solvent concentration. In the reduction of an alcohol (benzyl 
alcohol) with tetralin, first order kinetics are not followed. The 
hydrogen transfer of dibenzy] sulfide is very rapid; even at a reaction 
temperature of 300°C, about one-half is removed after 15 minutes. A 
recovery of high levels of polymeric materials (adducts boiling about 
300°C) is observed when reactions are carried out with a poor 
donor, mesitylene, and oxygen- or sulfur-containing acceptors. 
These latter hydrogen transfer reactions were carried out at low 
temperatures (below 400°C). The adducts appear to be unstable at 
higher temperatures. Due to scrambling of deuterium labels above 
400°C, transfer experiments have been done at lower temperatures 
using oxygen- and sulfur-containing compounds. Analysis of prod- 
ucts from parallel reaction of acceptors with D,-tetralin in a nitrogen 
atmosphere or with unlabeled tetralin in a deuterium atmosphere has 
been undertaken. In the reduction of benzaldehyde, about three- 
fourths of the hydrogen comes from the donor solvent and one- 
fourth from dissolved hydrogen. Detailed studies of rearrangement 
reactions of °C labeled donor solvents have been undertaken and 
are described herein. In summary, three-ring compounds, such as 
octahydrophenanthrene, undergo rearrangement reactions to form 
appreciable levels of poorer donors having five-membered rings. 
The implication is that three-ring solvents may lose part of their 
effective hydrogen donor capacity when recycled. 


30031 (FE—2370-16(Vol.1)) Coal mine-coal conversion plant in- 
terface evaluation and conceptual design. Final report. Volume I. 
Interface overview and economic analysis. (Bechtel Corp., San Fran- 
cisco, Calif. (USA)). Nov 1977. Contract EX-76-C-01-2370. 360p. 
Dep. NTIS, PC A1l6/MF AO1. 

This report evaluates and presents conceptual designs and 
cost estimates for the interface between coal sources, either large 
integrated coal mine operations or small regional coal mines, and 
coal conversion plants. This coal mine-coal conversion plant inter- 
face consists of: Operations required for mining and transport of coal 
to a coal conversion plant hypothetically sited in Appalachia; all 
coal operations at the conversion plant preceding actual feeding of 
coal to a conversion reactor; and all operations required to collect, 
treat, transport, and dispose of solid wastes resulting from coal 
conversion. Specific interface conceptual designs are for a nominal, 
total coal consumption of 50,000 tons per day and production of 
pulverized coal dried to two or less percent total moisture, electric 
power, and process steam. Complete interface designs have been 
constructed using a series of interface design modules which cover 
— coal, solid wastes,and conversion plant support operations. 

or presentation purposes, a reference interface design is defined. 


Other designs can be obtained by replacing some of the design 
modules which form this interface with alternative design modules. 
Capital and mean annual operating cost estimates have been devel- 
y an for individual design modules and for complete interface 
lesigns. 


30032 (FE—2434-26) Pipeline gas from coal-hydrogenation (IGT 
hydrogasification process). Project 9000 monthly status report, Janu- 
ary 1—January 31, 1978. (Institute of Gas Technology, Chicago, III. 
(USA)). Mar 1978. Contract EX-76-C-01-2434. 38p. Dep. NTIS, PC 
A03/MF AOl1. 

Two tests were conducted during January. Test 68 was 
terminated after 20 hours of char feed to the reactor due to a leak in 
a reactor manway. Test 69 was started after conducting a turnar- 
ound. Stable conditions were established in the reactor at a char feed 
rate exceeding 2 tons/hr, when a liquid nitrogen shortage, caused by 
a severe winter storm, forced us to terminate the test. Further 
information was supplied to Procon, Inc., to aid its staff in their 
design of a commercial/demonstration HYGAS plant. Additional 
test work was done on the lift-pot, lift-line feeder device. Results of a 
preliminary engineering study on the design of a hot-liquid quench 
system for the HYGAS plant are presented. 


30033 (FE—2447-9) Research guidance studies to assess gasoline 
from coal by methanol-to line and Sasol-type Fischer—Tropsch 
technologies. Schreiner, M. (Mobil Research and Development 
Corp., Princeton, N.J. (USA)). Sep 1977. Contract EF-77-C-01-2447. 
151p. Dep. NTIS, PC A08/MF AO1. 

The primary purpose of this study is to provide a technical 
and economic comparison between the commercial Fischer-Tropsch 
technology and the new Mobil methanol-to-gasoline technology for 
the production of motor gasoline. Several technical sensitivity cases 
are also part of the study and will be included in the final report. 
Two conceptual plant complexes - Base Case I: Mobil Technology 
and Base Case II: Fischer-Tropsch Technology—have been devel- 
oped. They are self-supporting, grass roots facilities assumed to be 
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located in a Wyoming coal field. Plant size is equivalent to the 
proposed large commercial SNG plants. Except for the Mobil 
methanol conversion technology, all processes used are commercial. 
Co-production of all products has been assumed. Products have been 
upgraded to meet U.S. market specifications. A summary compari 
son of the two base cases shows that the Mobil technology is 
somewhat more efficient and more effective in producing gasoline. 
Moreover, the number of processing steps required is considerably 
fewer. All products meet the target specifications. 


30034 (FE—2496-8) Manual of methods: preservation and analy- 
sis of coal gasification wastewaters. Luthy, R.G. (Carnegie-Mellon 
Univ., Pittsburgh, Pa. (USA). Environmental Studies Inst.). Jul 1977. 
Contract EX-76-S-01-2496. Sip. Dep. NTIS, PC A04/MF AOl1. 

One facet of the program for environmental assessment in the 
ERDA high BTU coal gasification program has been the develop- 
ment of a cost effective strategy for characterizing the composition 
of coal gasification plant wastewaters. Three factors have been 
identified as influencing the development of acceptable sampling and 
analytical methods: The presence of temporal variations in stream 
constitution and composition; the effect of sample handling and 
preservation techniques prior to analysis, particularly the influence 
of sample degradation before analysis; and the choice of analytical 
methods for wastewater analysis. Studies on the nature and extent of 
fluctuations in wastewater streams with time and their effect on 
specification of an optimal stream sampling strategy are reported 
elsewhere. Preliminary screening studies on the adequacy of conven- 
tional wastewater preservation and analytical techniques are also 
reported elsewhere; however, results clearly indicate a need for 
validation of a set of modified procedures which are responsive to 
the particular complexities of coal gasification wastewaters. With the 
cooperation and assistance of the other environmental assessment 
contractors in the program, C-MU has developed and tested a 
modified set of preservation and analysis procedures for 23 priority 
coal gasification wastewater parameters. 


30035 (FE—2565-12) Analysis of coal hydrogasification process- 
es. Monthly technical progress report, 1 February—28 February 1978, 
(Bechtel Corp., San Francisco, Calif. (USA)). Mar 1978. Contract 
EF-77-A-01-2565. 32p. Dep. NTIS, PC A03/MF AO1. 

During February, substantial progress was made on Tasks I, 
II, and III. Data from 11 recent Rocketdyne hydropyrolysis tests 
with subbituminous and bituminous coals and 16 recent Cities Serv- 
ice hydropyrolysis tests with subbituminous coal were entered into 
the computerized data base. The Cities Service data base was ex- 
panded to include values for carbon selectivity to BTX. Semiempiri- 
cal correlations for predicting overall carbon conversion and carbon 
conversion to gas, methane, CO, and CO: were fitted to the Cities 
Service and Rocketdyne subbituminous coal data. The analysis 
showed that the Cities Service bench-scale reactor and the Rocket- 
dyne 1/4-ton/hr reactor give similar values of overall carbon con- 
version and carbon conversion to gaseous products under compara- 
ble operating conditions. 


30036 (FE—2592-4) Development of coatings for corrosion/ero- 
sion protection of internal components of coal gasification vessels. 
Monthly report, 1 J: y—31 J y 1978. Packer, C.M.; Perkins, 
R.A. (Lockheed Missiles and Space Co., Palo Alto, Calif. (USA). 
Lockheed Palo Alto Research Lab.). 8 Feb 1978. Contract EF-77-C- 
01-2592. 12p. Dep. NTIS, PC A02/MF AO1. 

The conclusion can be reached that these preliminary explor- 
atory studies—with both slurry and plasma/flame coatings—indicate 
that laser surface fusion will be useful in the deposition of corrosion/ 
erosion coatings. This is supported by responses to initial inquires 
regarding the state of laser technology and its applicability to this 
type of surface heat treatment. Further experimental work, literature 
reviews, and industry surveys are necessary. Nevertheless it appears 
that sound coatings with controlled compositions can be produced 
effectively and economically. Furthermore the process lends itself to 
self-repair and it appears that the current state-of-the-art will permit 
scaleup to large components. The program plan originally included 
an evaluation of slurry fusion techniques for the deposition of 
coatings as well as plasma and flame spray approaches. In view of 
the potential offered by the use of laser surface fusion, this will be 
added as an additional approach for study. 


30037 (FE—2707-1) Coal and gas pipeline feasibility study. First 
monthly report, 6 September 1977—30 September 1977. Rebello, W.J. 
(Systems Consultants, Inc., Washington, D.C. (USA)). 3 Nov 1977. 
Contract EF-77-C-01-2707. 4p. Dep. NTIS, PC A02/MF AO1. 

The objective of this study is to determine the technical and 
economic feasibility of using a coal and gas pipeline system to bring 
northern Appalachian coals of medium and high sulfur content to 
the United States east coast utility markets. Coals, whose sulfur and 
mineral matter content rendered them unacceptable for current or 
projected steam coal markets, are to be beneficiated to yield a low 
sulfur, low ash fraction. The lower grade product is to be gasified to 
produce a fuel gas of intermediate heating value. The fuel gas is 
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cleaned and subsequently used to transport the clean coal pneumati- 
cally to east coast markets, such as, the Philadelphia, PA area. 


30038 (LBL—5299, pp 65-73) Chemical process research and 
development. 1976. 

In Energy and environment. Annual report, 1975. 

In the area of chemical process development, research on 
processes that might result in the development of substitute fuels to 
replace petroleum and natural gas has been emphasized. Processes 
for the liquefaction and gasification of coal are not new, but process- 
es that have operated commercially in the past are not economically 
competitive within the present energy price structure. Part of this 
economic disadvantage arose from the extreme conditions of pres- 
sure and temperature that these processes required. We are studying 
the fundamental processes involved in the liquefaction and gasifica- 
tion of coal to determine whether milder operating conditions might 
not be feasible. Studies of various types of catalysts that might lead 
to liquefaction at low pressures and low temperatures, and on the 
development of some new and unusual catalysts are being conduct- 
ed. These studies are being made with model compounds as well as 
with bituminous and sub-bituminous coals. Short term energy stor- 
age is an important means of increasing the efficiency of present 
energy systems, and chemical systems are one means of energy 
storage. Such systems must operate in a completely reversible series 
of chemical reactions at temperatures convenient for the storage and 
subsequent release of thermal energy. A study of the SOQ2-O2-SOs 
system for energy storage has been started and a preliminary design 
study for use of that system to store energy has been made. Studies 
have continued on the enzymatic conversion of cellulose to glucose 
and the fermentation of the resulting glucose to ethanol. Utilization 
of a large part of the biomass that is presently wasted might well be 
developed into an attractive energy source. 


30039 (NP—22944) Ozarks Region energy alternatives study. 
Working Paper XIV. Coal conversion technologies. Limaye, D.R. 
(Mathtech, Inc., Princeton, N.J. (USA)). Mar 1977. 61p. Regional 
Commission, Little Rock, AR. 

The states of Missouri, Kansas and Oklahoma have substantial 
reserves of coal, but most of this coal is high in sulfur content. 
Arkansas and Oklahoma have some metallurgical coal which is 
exported out of the Region. The mining costs and constraints on 
utilization of high-sulfur coal are the primary factors limiting in- 
creased utilization of Ozarks Region coal. The hopes for using 
regional high-sulfur coal may be realized through coal conversion. A 
number of coal-conversion processes such as low-Btu and high-Btu 
gasification, liquefaction, and solvent refining are currently being 
investigated nationally and substantial research and development 
efforts are being devoted to studying the technology, economics, 
and environmental aspects of coal conversion. Considering the 
economies of scale and the water requirements for coal-conversion 
plants, it appears that low-Btu gasification is the most promising 
option for regional coal. 


30040 (ORNL—5295, pp 22-29) Coal conversion engineering 
studies and program analysis. Oct 1977. 

In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

The studies include technical and economic evaluations of 
commercial-scale conversion plants and processes, surveys of indus- 
trial equipment capabilities, and surveys of hot-gas cleanup and heat 
recovery processes. In addition, technical support is being provided 
in the development of process modeling techniques. Process and 
program analysis studies, which involve most of the coal conversion 
processes, are being conducted. The objective of the project is to 
consistently provide technical and economic evaluations of compet- 
ing processes and systems for coal conversion and utilization. The 
subprograms included in the studies are low-Btu gasification, high- 
Btu gasification, direct combustion, advanced power-combined 
cycle, liquefaction, and in situ coal gasification. 


30041 (TID—28192) Synthesis gas demonstration plant program. 
First quarterly technical progress report, 26 August 1977—31 Decem- 
ber 1977. Simpson, M.R. (Grace (W.R.) and Co., Memphis, Tenn. 
(USA)). Jan 1978. Contract EF-77-C-01-2577. 9p. Dep. NTIS, PC 
A02/MF AOl1. 

W. R. Grace and Co. and the Energy Research and Develop- 
ment Administration (now incorporated into the Department of 
Energy (DOE)) entered into a contract on August 26, 1977, for the 
conceptual design and evaluation of a commercial plant to convert 
coal to synthesis gas and the process selection, design, construction, 
testing, operation and evaluation of a plant to demonstrate the 
feasibility of utilizing this gas in the production of ammonia. It is 
intended that the Texaco partial oxidation process be the basis for 
the coal gasification. Fulfilling the objectives of this contract was 
begun when on September 12, 1977, Grace authorized Ebasco 
Services, Inc. to undertake the role of principle architect/engineer- 
ing subcontractor. Shortly thereafter, Humphreys and Glasgow In- 
ternational Ltd. (H and G) of London, England, was authorized as a 
subcontractor to Ebasco to initiate process design work. The major 


ERA VOL. 3, NO. 13 


technical task initiated to date is a gasifier operating pressure trade- 
off study having as an objective the determination of the optimum 
gasifier operating pressure. Completion of this study is a pre-requi- 
site to the development of the conceptual design of the commercial 
plant. 


30042 (TID—28231) Coal pump development and technical sup- 
port. Monthly project report No. 6, 31 October—27 November 1977. 
Murphy, A. (Jet Propulsion Lab., Pasadena, Calif. (USA)). 19 Dec 
1977. Contract EF-77-A-01-2616. 2ip. (TSR—77/6). Dep. NTIS, PC 
A02/MF AO0O1. 

Activities in support of fuel feeding systems evaluation and 
development are reported. (LTN) 


30043 (UCID—17674) Subsidence and stability studies for un- 
derground coal gasification. Greenlaw, R.C.; Ganow, H.C.; Lang- 
land, R.T. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Oct 1977. Contract W-7405-ENG-48. 30p. Dep. NTIS, 
PC A03/MF AOl1. 

By removing from the calculation in later iterations roof 
elements in a tensile state of stress (which are assumed to fall), we 
have improved the nonlinear finite-element techniques previously 
used for predicting subsidence at the Hoe Creek underground coal 
gasification site. To supplement the finite element approach, we have 
applied some elasticity solutions to the problem in a nondimensional 
parametric formulation. The elastic solutions indicate the extent of 
the induced tensile zone in the roof, and we have used this zone to 
predict the arch height in an underground cavity. The arch heights 
found by this method compare favorably with those found by the 
finite element method with extraction of roof elements. Finally, we 
have conducted a series of laboratory core tests to determine materi- 
al properties of Hoe Creek rock samples to provide better data, both 
for future subsidence studies and for comparison of predicted subsi- 
dence with field measurements during and after coal gasification 
experiments. 


30044 Two-stage gasification system. Fernandes, J.H. (to Com- 
bustion Engineering, Inc.). US Patent 4,069,024. 17 Jan 1978. Filed 
date 9 May 1977. 8p. : 

A two-stage coal gasification system is disclosed in which 
high temperature synthesis gas produced in a downflowing gasifier 
containing a high quantity of sensible heat is subsequently reacted in 
a pyrolyzing reactor with a charge of carbonaceous material and 
limestone at a reduced temperature to utilize the sensible heat 
contained in the gas and simultaneously produce an increase in the 
hydrocarbon content thereof. 


30045 Method and apparatus for desulphurizing in the gasifica- 
tion of coal. Knueppel, H.; Brotzmann, K.; Fassbinder, H.G. (to 
Eisenwerk-Gesellschaft Maximilianshutte mbH). US _ Patent 
4,062,657. 13 Dec 1977. Priority date 9 May 1975, German, Federal 
Republic of (F.R. Germany). 6p. 

This application describes a process and apparatus for gasify- 
ing sulphur-bearing coal in a molten iron bath which is covered with 
a sulfur absorbing slag. In order to make the process practical, the 
hot liquid slag is transferred to a second vessel in which it is 
desulfurized by contact with an oxygen containing gas, and then 
returned as hot liquid slag to the iron bath for reuse. 


30046 Process for producing a gas which can be substituted for 
natural gas. Moller, F.W.; Bratzler, K.; Mueller, W.D. (to Metallge- 
sellschaft AG). US Patent 4,061,475. 6 Dec 1977. Priority date 9 Jul 
1974, German, Federal Republic of (F.R. Germany). 6p. 

A high methane gas which can be substituted for natural gas 
is produced from a primary gas made by the gasification of coal, tar, 
or heavy residual oil under superatmospheric pressures. The primary 
gas is purified to remove catalyst poisons and is scrubbed to remove 
carbon dioxide to a residual content below 2% by volume. The 
water vapor to carbon monoxide volume ratio of the scrubbed gas is 
adjusted to 0.55 : 1 to 1 : 1 and is then passed through a reaction 
zone containing a shift conversion catalyst and a methanation cata- 
lyst in a volume ratio of approximately 1 : 4 to 1 : 10. The scrubbed 
gas entering the reaction zone enters the reaction zone at a tempera- 
ture of 300° to 500°C. 


30047 Method of initiating underground in-situ combustion. 
Pusch, G.; Gedenk, R. (to Deutsche Texaco AG). US Patent 
4,057,107. 8 Nov 1977. Priority date 29 Dec 1972, German, Federal 
Republic of (F.R. Germany). 6p. 

A method is claimed for the initiation of an in-situ combustion 
in an underground formation by injecting into the formation an 
ignition mixture containing an olefinic hydrocarbon or an unsaturat- 
ed fatty acid, an organic peroxide and a heavy metal salt. 


30048 Coal pretreatment and gasification process. Patel, J.G.; 
Schora, F.C.; Loeding, J.W. (to Inst. of Gas Tech.). US Patent 
4,057,402. 8 Nov 1977. Filed date 28 Jun 1976. 8p. 

A process for converting a finely divided carbonaceous mate- 
rial, particularly coal, to a fuel gas. A finely divided or pulverized 
carbonaceous feed material, such as coal, is pretreated at a tempera- 
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ture of about 700 to 800°F in order to destroy the caking properties 
of a caking coal feed in a fluidized pretreatment zone, or, alternative- 
ly to dry a non-caking coal feed. The pretreated coal is passed from 
a pretreatment zone to a gasification zone wherein the carbonaceous 
feed material or coal is maintained as a fluid bed at selected condi- 
tions for converting the pretreated material to ash and a gaseous 
mixture. During the pretreatment of the feed material, hot off gases 
are formed and the hot off gases, which generally comprise steam, 
tars, oils, and carbonaceous fines, are passed from the pretreatment 
zone to the underside of the fluid bed in the gasification zone. The 
steam contained in the off gases is reacted with the coal in the 
fluidized bed in the gasification zone for converting the coal feed 
material to ash and the fuel gas product. The off gases also provide 
heat for maintaining the desired temperature conditions in the gasifi- 
cation zone. The tars and oils in the off gases are substantially 
destroyed during passage upwardly through the fluidized bed in the 
gasification zone. The fines in the off gases are converted by the 
gasification reaction in the gasification zone to form a part of the fuel 
gas and the ash. The fuel gas is withdrawn from the upper portion of 
the gasification zone and ash is withdrawn from the bottom of the 
gasification zone. 8 claims, | figure. 


30049 Apparatus for the gasification under pressure of bitumi- 
nous coal especially of fine coal in a generator. Kaimann, W.; Paster- 
nak, R.; Bauer, J. US Patent 4,057,400. 8 Nov 1977. Priority date 9 
Sep 1975, German, Federal Republic of (F.R. Germany). 4p. 

Apparatus for the gasification under pressure of bituminous 
coal, especially fine coal, comprising a generator which has a 
container to receive the coal to be gasified and a feed device which 
supplies the coal to the container, while keeping the container closed 
off so as to maintain the pressure in the generator. The feed device 
includes a device for agglomerating the coal to be gasified located 
on the container, and a continuously operable screw conveyor 
which feeds the coal to be gasified to the agglomerating device 
which delivers the formed agglomerates, in a green condition, into 
the container. The feed device, together with the fine coal and 
agglomerates within it, forms a gas tight closure for the container to 
maintain the pressure therein. 


30050 Alkali metal catalyst recovery system. Vadovic, C.J.; 
Wesselhoft, R.D.; Nahas, N.C. (to Exxon Research and Engineering 
Co.). US Patent 4,057, 512. 8 Nov 1977. Filed date 29 Sep 1975. 14p. 

In a coal gasification operation or similar process carried out 
in the presence of an alkali metal-containing catalyst wherein spent 
solids containing ash and alkali metal catalyst residues are produced, 
alkali metal constituents are recovered from the spent solids by first 
removing magnetic constituents from the solids, contacting the solid 
particles from which magnetic constituents have been separated with 
an acid solution to extract alkali metal constituents from the solids 
and produce a spent acid solution enriched in alkali metals salts, 
raising the pH of the enriched solution sufficiently to precipitate 
aluminum from the solution as aluminum hydroxide, heating the 
remaining solution to precipitate silicon compounds, and recovering 
an enriched alkali metal solution from which aluminum and silicon 
compounds have been removed. This process permits the effective 
recovery of alkali metal catalyst constituents, eliminates iron com- 
pounds and other inactive constituents which may otherwise tend to 
build up in the catalyst system, and makes possible the recovery of 
aluminum as a valuable by-product of the process. 


30051 Electromagnetic wave method for mapping subterranean 
earth formations. Shuck, L.Z.; Fasching, G.E.; Balanis, C.A. (to 
Energy Research and Development Administration). US Patent 
4,045,724. 30 Aug 1977. Filed date 6 Apr 1976. 6p. 

PAT-APPL-674,209. 

The present invention is directed to a method for remotely 
mapping subterranean coal beds prior to and during in situ gasifica- 
tion operations. This method is achieved by emplacing highly direc- 
tional electromagnetic wave transmitters and receivers in bore holes 
penetrating the coal beds and then mapping the anomalies surround- 
ing each bore hole by selectively rotating and vertically displacing 
the directional transmitter in a transmitting mode within the bore 
hole, and thereafter, initiating the gasification of the coal at bore 
holes separate from those containing the transmitters and receivers 
and then utilizing the latter for monitoring the burn front as it 
progresses toward the transmitters and receivers. 


30052 Symposium on in situ processing of coal. Symposium on 
the properties of coal ash. Washington, DC; American Chemical 
Society (1977). 173p. (CONF-770510—2). Microfilms, Ann Arbor, 
MI $6.00. 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

Sixteen papers are included from the symposiums on in-situ 
processing (gasification) of coal (10 papers) and on properties of coal 
ash (6 papers). Separate abstracts were prepared for 10 of the papers; 
the others had been previously abstracted. (DLC) 
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30053 Combined CO.—Oy underground pyrolysis-gasification for 
southwestern coals. Vanderborgh, N.E.; Wewerka, E.M.; Trela, 
W.J.; Williams, J.M. Jr.; Elliott, G.R.G. Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 22: No. 4, 35-48(1977). 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

See CONF-770510—P2. 

Although vast quantities of subbituminous coals are located in 
the Southwestern U.S., severe technical problems exist in utilizing 
this resource. Much of these coals occur at depths where surface 
mining is not feasible. Even if this were not the case, a combination 
of limited water availability and environmental controls suggests 
that rapid expansion of coal utilization is not feasible. New technol- 
ogies must be developed to exploit the known, vast coal resources in 
this region. Details are given on one such proposed process that 
involves a preliminary pyrolysis step followed by CO.—O: gasifica- 
tion. This process is designed to yield both a hydrocarbon and a 
medium Btu gas product stream. Arid, southwestern subbituminous 
coals appear well suited for an initial hydrocarbon removal step. 
Studies suggest that COz is an adequate reagent to efficiently remove 
some 35% of the available carbon by reductive pyrolysis. The 
resulting semi-char has been shown to maintain adequate reactivity 
for eventual gasification. Preliminary laboratory and engineering 
analyses for this underground coal conversion technology are de- 
scribed. 


30054 Problems solved and problems not solved in UCG. Gunn, 
R.D. (Laramie Energy Research Center, WY). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 22: No. 4, 64-75(1977). 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

See CONF-770510—P2. 

Fifteen major technical problems associated with under- 
ground coal gasification (UCG) have been discussed. Ten problems 
have been largely solved, five remain unsolved. Of the five, it is 
believed that only two, subsidence and excessive water influx, can 
present potentially major obstacles to commercialization of UCG. 
The Laramie Energy Research Center has had virtually no field 
experience with either problem because they become major ones 
only with large well patterns which have yet to be field tested. 
However, proposed large area field experiments should determine 
within the next few years if these two problems can be resolved 
favorably. 


30055 Investigations of reverse linking in thin bituminous coal 
seams, Douglas, G.W.; McKinley, M.D. (Univ. of Alabama, Univer- 
sity). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 4, 87-91(1977). 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

See CONF-770510—P2. 

A feasibility study is being conducted on the underground (in- 
situ) coal gasification in the Warrior Coalfield of Alabama, which 
has many deep, thin coal seams. Laboratory tests verified that 
forward combustion results in coal swelling and crack closure. Some 
reverse combustion runs were also made. Plans for further reverse 
combustion runs and pyrolysis experiments are described. (DLC) 


30056 Underground coal gasification field test in Alberta, 1976. 
Roehl, A.A.; Brown, R.A.S.; Jensen, E.J. (Alberta Research Coun- 
cil, Edmonton). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 4, 
92-104(1977). 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

See CONF-770510—P2. 

It is difficult to determine at the moment the differences 
between the gasification tests in zones 3-4 and 1-2. One obvious 
difference is that water availability was greater during the initial link 
and gasification in the 3-4 zone. Subsequent to gasification in the 3-4 
zone, water levels throughout the pattern were lowered (up to 12 
feet at the gasification wells). This decrease of water availability 
very likely had a marked influence on the lateral gas leakage noted 
during linking in the 1-2 zone. The test did show that fuel gas having 
a heating value greater than 100 Btu/SCF can be produced from a 
shallow coal seam and that vertical containment is possible even at 
depths as shallow as 60 feet. More detailed evaluation of the test 
must await the analysis of all of the operating data and the results of 
the groundwater testing and site monitoring programs. 


30057 Potential for underground coal gasification in the south- 
west. Walters, E.A.; Nuttall, H.E. (Univ. of New Mexico, Albuquer- 
que). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 4, 105- 
112(1977). 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

See CONF-770510—P2. 

Laboratory studies of samples of San Juan (New Mexico) and 
Hanna (Wyoming) sub-bituminous coals reveal strong similarities in 
permeability, devolatilization reactivity, and fracturing when sub- 
jected to simulated underground gasification conditions. The results 
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suggest that San Juan basin coal can be expected to gasify in a 
manner similar to Wyoming coal. The seam and bed structures are 
vastly different in the San Juan basin and the limitations imposed by 
thin, multiple seams that have low moisture content are not clear. On 
the other hand, underground gasification is a viable alternative from 
the point of view of environmental and economic considerations. 
More detailed reactivity studies of various coals of the basin and 
much more stratigraphic information followed by field tests are 
required before a definitive statement can be made about under- 
ground gasification in the Southwest. What can be said now is that 
indications are mixed, but tend to be positive. 


30058 Petrochemistry of coal ash slags. I. Formation of melilite 
and a high temperature glass from a calcium-rich, silica-deficient slag. 
Schobert, H.H.; Barbie, D.L.; Christensen, O.D.; Kerner, F.R. 
(Grand Forks Energy Research Center, ND). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 22: No. 4, 133-142(1977). 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

See CONF-770510—P2. 

Pilot plant studies are being conducted of a fixed-bed slagging 
coal gasification process. Lignite from the Indianhead mine is react- 
ed with steam and oxygen in a gasifier at hearth zone temperatures 
over 1650°C. Slag samples were subjected to chemical and petrogra- 
phic analysis. Layers of layered slag modules were analyzed; the 
inner layers contain abundant melilite while the outer core is a glass. 
Results show that the characteristics of the coal ash slag can be 
affected by temperature fluctuations in the gasifier hearth, and that 
chemical, flow, and heat transfer behavior are all susceptible to 
change as a result. 8 figs., 3 tables. (DLC) 


30059 Petrochemistry of coal ash slags. II. Correlation of viscos- 
ity with composition and petrographic class. Schobert, H.H. (Grand 
Forks Energy Research Center, ND). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 22: No. 4, 143-148(1977). 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

See CONF-770510—P2. 

This is part of a study of the slagging operation in the fixed- 
bed slagging coal gasification pilot plant. The equation logio eta = 
107M/(T-150)? + C was used to calculate the viscosity eta from the 
temperature T(°C); values of the constants C and M were computed 
by linear regression from the slag composition. Equations were 
derived for the feldspar and pyroxene normative slags: [feldspar] C 
= -4.5413 - 0.2158(K2O) + 0.0883(SiO2) + 0.0091(AlO;) and M = 
0.3676 + 0.0783(K20) - 0.0043(AbLOs); [pyroxene] C = 
0.8143(Fe2Os) - 4.8749 and M = 0.1135(Fe2Os) - 0.5219. (DLC) 


30060 Synthetic fuels processing. Comparative economics. Pe- 
lofsky, A.H. (ed.). New York; Marcel Dekker, Inc. (1977). 484p. 
(CONF-760458—P4). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

Individual papers from the conference were abstracted and 
indexed for inclusion in the DOE Energy Data Base and Energy 
Research Abstracts. Eight are included in Energy Abstracts for 
Policy Analysis. (LK) 


30061 Economic evaluation by ERDA of alternative fossil energy 
technologies. Adams, M.R.; Knudsen, C.W.; Draffin, C.W. (Energy 
Research and Development Administration, Washington, DC). pp 
13-37 of Synthetic fuels processing. Comparative economics. Pe- 
lofsky, A.H. (ed.). New York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

After explaining the economic criteria and methodology 
which the Energy Research and Development Administration is 
developing to evaluate fossil-energy technologies, this paper consid- 
ers the role and preliminary results of process economic compari- 
sons. Implications of preliminary cost estimates of high-Btu gasifica- 
tion and liquefaction processes and sensitivities are explored. Analy- 
sis indicates the projected product selling prices are greatly affected 
by the method of financing and raw-material costs. Also examined 
are potential impacts of reduction in capital requirements, determina- 
tion of coal-feedstock specifications, reliability, transportation and 
distribution of coal conversion products, and modification of lique- 
faction-product specifications. 


30062 Economic comparison of synthetic fuels: gasification and 
liquefaction. Katell, S.; White, L.G. (Bureau of Mines, Morgantown, 
WV). pp 39-64 of Synthetic fuels processing. Comparative econom- 
ics. Pelofsky, A.H. (ed.). New York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

Because of the anticipated curtailment in the availability of 
crude oil and natural gas in the United States, much national 
attention is being given to the commercialization of the synthetic- 
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fuels industry. Included in this paper are summaries of economic 

studies completed of various processes to convert coal to a high-Btu 

- and to a liquid product. The details of the Bureau of Mines’ 
ynthoil and Synthane systems are presented. 


30063 Evaluation of the Lawrence Livermore Laboratory in-situ 
coal gasification concept. Mason, R.Z. (Williams Bros. Process Ser- 
vices, Inc., Tulsa, OK); Goddin, C.S.; Hall, D.E. pp 107-141 of 
Synthetic fuels processing. Comparative economics. Pelofsky, A.H. 
(ed.). New York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

This study indicates that if operability of the LLL in situ 
gasification process can be demonstrated with 70% sweep efficiency 
under conditions of the “conservative” set of parameters, the pipe- 
line gas would be cost competitive with that from Lurgi gasification 
of strip-mined coal. In absence of field data, this study of the LLL in 
situ concept of necessity incorporates many assumptions; and assess- 
ment of the economic feasibility cannot now be made with reason- 
able certainty. Field tests should be initiated at an early date to 
explore process operability and to obtain realistic estimates of key 
process parameters so that economic feasibility can be determined. 


30064 IGT low-Btu gas process: and economics. Patel, 
J.G.; Burnham, K.B.; Loeding, J.W. (Inst. of Gas Technology, 
Chicago). pp 193-214 of Synthetic fuels processing. Comparative 
economics. Pelofsky, A.H. (ed.). New York; Marcel Dekker, Inc. 
(1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

The Institute of Gas Technology is developing a process to 
produce a clean, low-Btu (150 to 300 Btu/SCF) fuel gas from coal. 
The process utilizes a single-stage, fluidized-bed gasifier operating at 
moderate pressure (100 to 350 psi) and high temperatures (1800 to 
2000°F). This paper describes a preliminary process design for an 
air-blown plant that would feed 5000 tons-per-day of agglomerating 
high-sulfur-content Illinois Basin coal, producing a low-Btu fuel gas 
with a heating value of 161 Btu/SCF, for a daily equivalent yield of 
95 billion Btu. The total plant investment is estimated to be $155 
million in mid-1975 U.S. dollars, and the product gas price, using 
$15/ton coal cost, is $2.01 per million Btu. The overall process 
efficiency for conversion of coal to fuel gas plus by-products is 84%. 
The experimental work upon which the process design was based is 
reported; and the process, as well as all major plant units, is de- 
scribed. 


30065 Fuel gas production via Koppers—Totzek gasification: an 
economic analysis. Michaels, H.J.; Kamody, J.F. (Koppers Co., Inc., 
Pittsburgh). pp 215-250 of Synthetic fuels processing. Comparative 
economics. Pelofsky, A.H. (ed.). New York; Marcel Dekker, Inc. 
(1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

Article points out that coal gasification by the Koppers- 
Totzek price may be high in cost compared to present gas and oil 
costs. It is almost certain that the cost of new oil and gas may be 2 or 
3 times the present cost and that inflation may have a greater effect 
on these other fuels than on fuel gas from a Koppers-Totzek gasifier 
installed now. The economics of the Koppers-Totzek process are 
described in reasonable detail. (LTN) 


30066 Winkler technology for clean fuels from coal. Marten, 
J.H.; Banchik, I.N.; Subramanian, T.K. (Davy Powergas, Inc., Lake- 
land, FL). pp 251-285 of Synthetic fuels processing. Comparative 
on Pelofsky, A.H. (ed.). New York; Marcel Dekker, Inc. 
(1 . 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

There are available several commercially proven processes 
that were utilized to provide fuel gas and synthesis gas in other parts 
of the world when coal was the only raw material available. One of 
these is the Winkler process which is available from Davy Power- 
gas. The Winkler process for the gasification of coal has been in 
successful commercial operation since the middle 1920's. To date, 36 
Winkler generators, built throughout Europe and Asia by our 
German affiliate, Davy Powergas GmbH, have provided low Btu 
gas using air as the oxidizing medium or synthesis gas for the 
production of ammonia, methanol, and gasoline, using oxygen as 
oxidizing medium. A list of the 16 plants containing the 36 Winkler 
generators is presented. All of the commercial plants were designed 
and operated so that, after cooling and particulate removal, the 
product gas would be delivered at nominally atmosphere pressure. 
An increase in the gasifier operating pressure results in a decrease in 
the gas price. It becomes apparent that the greatest saving may be 
attributed to a decrease in the number of gasification trains required 
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for the given input of coal. For example, the number of gasifiers 
required for 20 psia gasification in the oxygen blown Winkler plant is 
7 and at 128 psia four are required. 


30067 Economics of ethylene production via pyrolysis of coal 
based Fischer—Tropsch hydrocarbons. Drissel, G.M. (Air Products 
and Chemicals, Inc., Allentown, PA). pp 319-331 of Synthetic fuels 
processing. Comparative economics. Pelofsky, A.H. (ed.). New 
York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

Detailed feasibility studies showed that the production cost of 
ethylene via synthesis gas, Fischer-Tropsch synthesis and pyrolysis 
of the resulting hydrocarbons was uneconomic compared to the cost 
of ethylene from other sources. It would take a major increase in the 
direct Fischer-Tropsch selectivity to ethylene to change this deci- 
sion and such an increase is regarded as improbable. (LTN) 


30068 Technology and economics of industrial fuel gas from coal. 
Ferretti, E.J. (Dravo Corp., Pittsburgh). pp 375-395 of Synthetic 
fuels processing. Comparative economics. Pelofsky, A.H. (ed.). New 
York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

While the manufacture of a high-Btu gas of pipeline quality 
from coal is technically feasible, it will be expensive and will require 
many years before significant benefits accrue to the industrial sector. 
On the other hand, the manufacture of a lower-Btu-value gas from 
coal for industrial use is less complicated; the efficiency of an 
industrial fuel gas process is significantly higher (about 15%) than 
that for a high-Btu gas process; the resource requirements for coal, 
water, land and manpower are less demanding; moreover, the lower- 
Btu gas plants can be constructed in a shorter time; therefore, the 
concept of a central gas plant serving an industrial complex merits 
consideration. To the industrial consumer, the industrial fuel gas 
offers a noncurtailable energy source which can replace the dwin- 
dling supply of natural gas. 


30069 Comparison of recirculating fluidized bed performance in 
two-dimensional and three-dimensional beds. Yang, W.C.; Keairns, 
D.L. (Westinghouse Electric Corp., Pittsburgh). pp 51-64 of Fluidi- 
zation technology. Volume II. Keairns, D.L. (ed.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

A recirculating fluidized bed coal devolatilizer/desulfurizer is 
being developed as part of an advanced coal gasification process. 
Design information based on data obtained from a two dimensional 
model was reported previously. A semi-circular unit has been con- 
structed and operated to investigate the scale-up of data from the 2- 
D unit. Data obtained from the two units are compared. The results 
show that a 2-D bed can provide reliable design and operating data 
for larger scale facilities if similarity can be identified. A generalized 
mathematical model is proposed to calculate both solid circulation 
and gas by-passing in recirculating fluidized beds. 


30070 Production of gaseous fuels from coal in the fast fluidized 
bed. Yerushalmi, J. (City Coll., New York); Gluckman, M.J.; Graff, 
R.A.; Dobner, S.; Squires, A.M. pp 437-469 of Fluidization technol- 
ogy. Volume II. Keairns, D.L. (ed.). Washington, DC; Hemisphere 
Publishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

After a review of flow regimes in fluidized beds, with special 
emphasis on fast fluidization, two schemes are suggested for the 
partial gasification of coal at high rates in view of the size of the 
equipment. The proposed gasifier, which is described, manufactures 
also a coke byproduct, and we might accordingly offer at this point a 
rationale for the partial gasification of coal: as industry prepares to 
rely more upon coal for its future energy needs, it will inevitably 
turn first to the direct combustion of coal. Coals and chars will be 
burned in increasing amounts in equipment of conventional or up- 
graded design. As fluidized bed combustion matures to commercial 
Status, it will offer new opportunities. With an opportunity to burn 
coal or char for process steam or power, it will prove considerably 
cheaper to practice partial (instead of total) gasification of coal. 
Indeed, the preoccupation with complete gasification of coal often 
lends unnecessary complexities to existing and proposed gasification 
processes. The fast fluidized bed is also eminently suitable for the 
flash hydrogenation of coal. A raw coal introduced into the fast bed 
would be heated almost instantaneously to reaction temperature, and 
the high fluidizing velocities characteristic of the fast bed would 
permit short residence time for the vapor product. Proper choice of 
operating conditions (in light of available data) would ensure a 
product gas free of heavy tars. Our expectation is that the coke 
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residue will be low in sulfur content, provided the coal contains little 
pyritic sulfur. A coke byproduct low in sulfur would of course be a 
desirable product. 


30071 Design and operating experience of high-pressure and high- 
temperature fluidized-bed reactors. Lee, B.S. (Inst. of Gas Tech., 
Chicago). pp 491-500 of Fluidization technology. Volume II. 
Keairns, D.L. (ed.). Washington, DC; Hemisphere Publishing Corp. 
(1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

Two important design features must be kept in mind in the 
conversion of coal to high-Btu, pipeline-quality gas. First, because of 
the scale of operation involved in energy supply, the gasification 
reactors would be very large in size and require high capital cost. 
Second, the gasification reactions are either highly exothermic or 
highly endothermic; so the efficient transfer of heat becomes an 
important consideration. Fluidized-bed reactors, therefore, are com- 
monly used in the coal gasification field because they meet these two 
criteria: ease of scale-up and outstanding heat transfer characteris- 
tics. To achieve maximum conversion efficiency from coal to gas, 
high pressure is required to promote the formation of methane from 
carbon and hydrogen. In addition, high temperature is required to 
increase the reaction rate to an acceptable level. Thus, the fluidized- 
bed reactors have to operate at pressures up to 1500 psig and 
temperatures up to 2000°F. Fluidization data and design and oper- 
ation guidelines are not available for these operating regions. This 
paper describes some design features, operating experience, and 
considerations for the scale-up of gasifier reactors to commercial size 
in the Institute of Gas Technology’s HYGAS program. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 30031, 30033, 30038, 30039, 
30040, 30061, 30062, 30110, 30503 


30072 (EPRI-AF—252) Nature and origin of asphaltenes in pro- 
cessed coals. Annual report. Whitehurst, D.D.; Farcasiu, M.; Mitch- 
ell, T.O. (Mobil Research and Development Corp., Princeton, N.J. 
(USA). Central Research Div.). Feb 1976. 232p. Dep. NTIS, PC 
Al1/MF A01. 

Several significant new methods of study were developed. 
These included a novel fractionation procedure for the separation of 
soluble coal products into discrete chemical classes. With this chemi- 
cal description of the Solvent Refined Coal (SRC) products, funda- 
mental understanding of the mechanisms involved in coal conversion 
can be achieved and a chemical basis for process optimization may 
possibly be found. Procedures were also developed which allowed 
the study of the transformation of coal to soluble form under the 
conditions of pressure and temperature common to SRC processing, 
but at very short times (as short as 15 to 30 sec.). A synthetic solvent 
developed and used in this project is com of a minimum 
number of known low boiling compounds that reflect the chemistry 
of actual recycle solvents. This solvent was easily separated and 
distinguished from coal products and, because of its simplicity, the 
chemistry of solvent-solvent and solvent-coal interactions could also 
be determined. The key findings of this work using these new tools 
are described in detail. 


30073 (EPRI-AF—612) Bench scale coal liquefaction studies. 
Final reports, February 1978. Droege, J.W.; Chauhan, S.P.; Seitzer, 
W.H.; Robinson, J.M. (Battelle Columbus Labs., Ohio (USA)). Feb 
1978. 75p. Dep. NTIS, PC A04/MF AO1. 

This report consists of three reports which have been entered 
individually into EDB and ERA: RP779-2, Viscous Properties of 
Coal-SRC Mixtures; RP 779-7, Miscellaneous Autoclave Liquefac- 
tion Studies; and RP 779-10, Processing Coal Derived Liquids by 
KVB Process. (LTN) 


30074 (EPRI-AF—612, pp 38p, Paper 1) Viscous properties of 
— mixtures, RP-779-2, Droege, J.W.; Chauhan, S.P. Feb 
1978. 

In Bench scale coal liquefaction studies. Final reports, Febru- 
ary 1978. 

The viscous properties of mixtures of pulverized coal with 
Solvent Refined Coal have been studied. Materials of western and 
Illinois origin have been examined. Measurements were made in 
several viscometers, each having unique capabilities and limitations. 
Relatively small departures from Newtonian behavior were ob- 
served. The results varied considerably according to the viscosity of 
the SRC alone. Mixtures of western SRC containing 30 percent coal 
showed relatively low viscosities at temperatures of 300 to 350°C. 
Similar mixtures with the higher viscosity Illinois SRC had higher 
viscosities in the same temperature range. The Illinois mixtures could 
be stirred and pumped only with great difficulty. At temperatures in 
excess of 350°C and sometimes at lower temperatures, an increase in 
viscosity with time was observed. It was concluded that tractable 
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mixtures could be formed with SRC materials of low viscosity, but 
only up to 30 percent coal, only in a rather narrow temperature 
range, and only in the absence of air. 


30075 (EPRI-AF—612, pp 34p, Paper 2) Miscellaneous auto- 
clave liquefaction studies, RP-779-7. Seitzer, W.H. (Suntech, Inc. 
Marcus Hook, PA). Feb 1978. 
In Bench scale coal liquefaction studies. Final reports, Febru- 
ary 1978. 
Five specific topics concerning the SRC process were investi- 
ated in a small batch autoclave. First, the 350 to 450°F fraction of 
ilsonville SRC solvent was found to be significantly less effective 
than the higher boiling fractions for dissolving Kentucky coal even 
though the hydrogen donation ability of the low-boiling fraction is 
much higher. Second, the solids separated from filtering crude SRC 
in a strong magnetic field show the same small catalytic effect as 
ferrous sulfate. Next, in a single test a moderately high (40 psi) 
pressure of H2S improved conversion of coal but decreased sulfur 
removal from the product. Comparison of coals from the same mine 
showed that both conversion and hydrogen consumption are signifi- 
cantly dependent on when the coal was mined. Finally, H-Coal 
distillate has considerably less hydrogen-donation ability than tetra- 
lin. 


30076 (EPRI-AF—612, pp 18p, Paper 3) Processing coal de- 
rived liquids by KVB process, RP779-10. Final report. Robinson, J.M. 
(KVB, Inc., Tustin, CA). Feb 1978. 

In Bench scale coal liquefaction studies. Final reports, Febru- 
ary 1978. 

KVB has developed and patented a process which segregates 
many petroleum fractions into a low-sulfur, low-nitrogen product 
and a higher-sulfur, higher-nitrogen coproduct. EPRI funded a 
program to determine whether KVB's process would materially 
reduce the nitrogen content of a particular coal liquid of interest (H- 
Coal). This report describes the KVB process, explains the tests 
performed, and presents the results and conclusions from those tests. 
It was observed that extraction of the H-Coal distillate with metha- 
nol reduced the nitrogen content by about 50 percent with a product 
yield of 63 to 71 percent. These yield values could be improved 
using countercurrent, multistage extraction. Nitrogen removal was 
not measurably improved by oxidation. More severe oxidation re- 
duced the sulfur content by as much as 30 percent but the nitrogen 
content increased to over 1 percent. No attempt was made to 
evaluate the potential benefit of utilizing the KVB process in an 
overall coal liquefaction program. 


30077 (EPRI-AF—666) Solvent refining of Indiana V coal and 
North Dakota lignite. Final report. Nongbri, G.; Kapsalopoulou, A.J. 
(Hydrocarbon Research, Inc., Lawrenceville, N.J. (USA)). Jan 1978. 
73p. = NTIS, PC A04/MF AO1. 

igh Sulfur Indiana V coal was solvent refined in a bench 
scale unit to determine operating conditions necessary to produce 
low ash product with less than 0.9 wt% S. Necessary background 
information was generated prior to recommending further process- 
ing of this coal at the Wilsonville SRC pilot plant. North Dakota 
lignite was processed in the same unit to determine its suitability for 
further study at the pilot plant level. Three sets of operating condi- 
tions utilizing three different mixtures of carbon monoxide and 
hydrogen were evaluated. On the basis of these results, further 
testing of lignite at Wilsonville was deferred. The report summarizes 
operability information and product distribution data, hydrogen, 
carbon monoxide and water consumption, as well as elemental 
analyses of products and product fractions. 


30078 (FE—496-141) Solvent Refined Coal (SRC) process. Quar- 
terly technical progress report, April 1, 1977—June 30, 1977. (Pitts- 
burg and Midway Coal Mining Co., Shawnee Mission, Kans. 
(USA)). Dec 1977. Contract EX-76-C-01-0496. 96p. Dep. NTIS, PC 
A0S5/MF AO1. 

Major activities at the Solvent Refined Coal Pilot Plant 
included the completion of the SRC II modifications, an extension of 
the filtration studies, and the startup and successful operation of the 
modified pilot plant in the SRC II mode. Following the SRC II 
startup period, two material balance runs were completed with the 
Kentucky Nos. 9 and 14 coal in the SRC II mode. Work at the 
Merriam Laboratory included exploratory operations with the Amax 
subbituminous coal, the Loveridge Mine Pittsburgh seam coal, and 
an extension of the process variable study on Kentucky coal to lower 
hydrogen feed rates than previously examined. 


30079 (FE—496-144) Solvent refined coal (SRC) process. 
Monthly report, November 1977. (Pittsburg and Midway Coal 
Mining Co., Merriam, Kans. (USA)). Jan 1978. Contract EX-76-C- 
01-0496. 17p. Dep. NTIS, PC A02/MF AO1. 

The Fort Lewis Pilot Plant processed coal during 28 days of 
SRC II operation in November. The feed coal on November 1 was 
Illinois No. 6 coal from Peabody's River King Mine. On November 
2, the feed was switched to Pittsburgh seam coal from Consol’s 
Blacksville No. 2 Mine. Four material balance runs were completed 
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on the Pittsburgh seam coal. At the Merriam Laboratory three 
additional SRC II runs were completed on the Blacksville coal. 
These provided information on the effect of varying dissolver tem- 
perature and the effect of dissolver residence time. 


30080 (FE—496-T15) Research and development report No. 53. 
Volume III. Pilot plant development work. Part 4. Industrial Hygiene, 
Clinical and Toxicological Programs. Interim report No. 24, January 
1, 1974—June 30, 1977. (Montana State Univ., Bozeman (USA). 
Dept. of Civil Engineering). Jan 1978. Contract EX-76-C-01-0496. 
81p. Dep. NTIS, PC AOS/MF AOl1. 

This report summarizes the health programs under the Sol- 
vent Refined Coal (SRC) Process Contract from January 1, 1974, 
through June 30, 1977. The major areas of activity within the health 
programs are: an industrial hygiene monitoring program, a clinical 
examination program, an educational program, and a toxicological 
program. Extensive industrial hygiene monitoring data has been 
acquired. The results indicate, in general, quite low worker expo- 
sures. The clinical program has found a few cases of mild transient 
photodermatitis but no permanent or serious problems. The employ- 
ee orientation and educational program has been generally success- 
ful. The toxicological program, which will utilize animal bioassays 
to determine toxicity of various materials, is in its early stages. 


30081 (FE—1517-60) Coal liquefaction pilot plant, Cresap, West 
Virginia. Monthly technical progress report, January 1978. (Fluor 
Engineers and Constructors, Inc., Irvine, Calif. (USA)). Feb 1978. 
Contract EX-76-C-01-1517. 16p. Dep. NTIS, PC A02/MF AOl. 

Activities involved extensive repairs and maintenance in the 
front-end of the plant, primarily seal repairs. Hydrotreating area 
maintenance activities were extended by two weeks in order to 
modify the piping around the bottom of both reactors so that the 
bottom head seal rings could be replaced. The severe cold and 
record snowfall further extended the turnaround by two days. Inte- 
grated plant operations are now scheduled to start the week of 
March 6, 1978. Restart of the extraction end of the plant will include 
a capacity test of the slurry preheater and a checkout of front-end 
flow instruments. The main objectives of Run 005 are to demonstrate 
the operability of the plant at a coal rate of 12 tpd in a 25% coal 
slurry and to obtain baseline process data from the solvent deashing 
test system. 


30082 (FE—1759-3) Commercial conceptual design and commer- 
cial feasibility evaluation for clean boiler fuel facility. Capital cost 
escalation and validation of DRAVO report/cost estimate, February 
1976. (Corps of Engineers, Huntsville, Ala. (USA)). 31 Oct 1977. 
Contract EX-76-C-01-1759. 105p. Dep. NTIS, PC A06/MF AOl1. 

The US Army Engineer Division Huntsville (USAEDH) has 
reviewed, validated and updated a capital cost estimate of the 
“Conceptual Commercial Design and Commerical Feasibility Evalu- 
ation for Clean Boiler Fuel Facility”, Report No. FE-1772-13 dated 
February 1976, as prepared by DRAVO Corporation, Pittsburgh, 
PA. This facility was designed to have a feed rate of 50,000 tons of 
coal per day and is expected to produce 58,000 barrels per day of 
heavy fuel oil, 21,000 barrels per day of light fuel oil, 122 million 
standard cubic feet per day of LPG fraction, 240 million standard 
cubic feed per day of pipeline gas, 170 tons per day of ammonia and 
1100 tons per day of sulfur. Capital cost was estimated by DRAVO 
to be at 1.2 billion dollars based on last quarter 1975 dollars. 
Escalation and validation by USAEDH resulted in a fixed capital 
cost of $1.16 billion dollars for the facility. The overall accuracy 
factor of the DRAVO estimate was determined to be plus or minus 
17%. 


30083 (FE—1759-4) Advance coal liquefaction design project: 
capital cost validation. (Army Engineer Div., Huntsville, Ala. 
(USA)). 2 Nov 1977. Contract EX-76-C-01-1759. 43p. Dep. NTIS, 
PC A03/MF AO1. 

A capital cost estimate of the Advanced Coal Liquefaction 
Commercial Plant, prepared by Fluor Engineers and Constructors, 
Inc., has been reviewed, validated, and updated. This facility was 
designed to have a feed rate of 41,3000 tons per day of run-of-mine 
coal or about 30,000 tons per day of clean coal. The facility was 
designed to produce approximately 65,500 barrels per day of gaso- 
line; 7,880 barrels per day of butane; 8,200 barrels per day of 
propane; 8,200 barrels per day of ethane; 58,000,000 cubic feet per 
day of synthetic natural gas; and 1200 long tons per day of sulfur. 
Results of the USAEDH estimate showed a fixed capital cost of 
$1.898 billion which is less than the Fluor estimate of $1.983 billion 
(Both estimates based on mid-1976 dollars). The overall confidence 
factor was determined to be plus or minus 4.2 percent. Escalation of 
the USAEDH estimate to mid-1977 dollars resulted in a fixed capital 
cost of 2,021 billion for the facility. 


30084 (FE—2007-43) Filtration process and equipment studies 
for coal liquefaction processes. Monthly report for January 1978. 
Smith, G.R.S.; Hodge, J.A. Jr. Johns-Manville Sales Corp., Denver, 
Colo. (USA)). 7 Feb 1978. Contract EX-76-C-01-2007. lip. Dep. 
NTIS, PC A02/MF AOl1. 
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Rotary Pressure Precoat Filter Test Leaf activities involved 
two series of filtration runs with Tacoma Filter Feed, and represent 
the first filter rate data obtained on this equipment with the precoat 
eon “in situ’. The first series of runs exhibited rates of 424 and 
374 pounds/hour/square foot, which were about 40 percent and 10 
—_— higher respectively than the most comparable previous runs. 

e second series of runs exhibited abnormally low rates decreasing 
from 254 to 87 pounds/hour/square foot. This was attributed to a 
high proportion of the precoat dropping off and allowing progres- 
sive plugging. As both of these series were halted due to precoat 
failure, a future goal will be to improve the technique of precoating. 
It has been concluded that the cam motion type of retractable sleeve 
and use of Viton O-Ring seals represent satisfactory mechanical 
operation at 600°F and 200 psig. 


30085 (FE—2038-17) Commercial scale expanded bed hydropro- 
cessing of solvent refined coal (SRC) extract. Interim technical pro- 
gress report. Potts, J.D.; Hastings, K.E.; Wysocki, E.D. (Cities 
Service Co., Tulsa, Okla. (USA). Technology Assessment Dept.). 
Nov 1977. Contract EX-76-C-01-2038. 35p. Dep. NTIS, PC A03/ 
MF AOl. 

The objective of this contract was to demonstrate that solvent 
refined coal (SRC) extract and expanded bed hydroprocessing (LC- 
Fining) can be combined to produce a valuable liquid fuel or refinery 
feedstock from coal. This involved the determination of the opti- 
mum process conditions for hydrotreating SRC extract in an LC- 
Fining process development unit and included engineering studies of 
the Cities Service Lake Charles LC-Fining Unit. PDU results 
showed that 60 to 65% of the solvent refined coal is converted to 
distillates in one pass through two expanded catalyst beds in series. 
A 30-day catalyst aging run (one batch of catalyst) showed no 
appreciable catalyst aging at the above conversion level. Sufficient 
sulfur removal was achieved with a 90+ % reduction in the sulfur 
contained in SRC converted to distillates and an 85% reduction in 
the sulfur contained in unconverted SRC. The nitrogen removal of 
60 to 80% in SRC converted to distillates is insufficient for process- 
ing of distillates in other conventional refinery catalytic processes or 
for direct fuel usage. These require a distillate nitrogen content of 
less than 0.3 wt %. A 50% SRC/50% foreign solvent blend can 
easily be handled in the steam tracing and pumping equipment 
available at Lake Charles. Solvent refined coal can be redissolved in 
native process solvent, and in selected foreign solvents, without 
adverse effects, and then can be further processed in an LC-Fining 
Unit using a commercial catalyst. Coal-derived solvents were more 
compatible with the SRC than petroleum-based solvents. Conver- 
sion, denitrogenation, and oxygen removal in LC-Fining decrease 
with increasing SRC level in the feed blend and increasing space 
velocity. Desulfurization was excellent at all levels of the operating 
variables. There was no apparent catalyst aging effect on conversion, 
nitrogen, and sulfur removal. 


30086 (FE—2038-21) Commercial scale expanded bed hydropro- 
cessing of solvent refined coal (SRC) extract. Monthly technical 
progress report, January. Potts, J.D. (Cities Service Co., Tulsa, Okla. 
(USA). Technology Assessment Dept.). Feb 1978. Contract EX-76- 
C-01-2038. 31p. Dep. NTIS, PC A03/MF AO1. 
The second 30-day catalyst aging run was terminated after 33 
— of operation using a modified, commercially available Shell 
24 nickel-molybdenum catalyst. A period constitutes 24 hours of 


operation and is equivalent to a 24-hour day. A final catalyst activity 
check was made by operating at 780°F for two periods at the very 
end of the run. The data which was normalized to 780°F (using 
proprietary correlations) extrapolated quite well to the conversion 
and nitrogen values obtained at 780°F during the final catalyst 
activity check. Extrapolating the actual conversion and nitrogen 


values obtained during periods 2 through 12 to the conversion and 
nitrogen levels from the final catalyst activity check (Periods 32 and 
33) indicated a decline in conversion from 65 to 45 wt % over 30 
periods of operation (thirty 24-hour days) at a constant temperature 
of 780°F. A similar extrapolation of the nitrogen content in the 
heavy oil showed an increase in the nitrogen content from 0.2 to 0.64 
wt % at a constant temperature of 780°F. The actual operation of 
the unit encompassed temperature changes which compensated for 
the catalyst activity decline and maintained the conversion at 61 to 
62 wt % and the heavy oil nitrogen content at 0.43 to 0.51 wt %. 
Commercial operation of an LC-Fining unit would also permit 
addition and withdrawal of catalyst to maintain constant catalyst 
activity. 


30087 (FE—2211-7) Chemistry of lignite liquefaction. Quarterly 
report, July—September 1977. Stenberg, V.I.; Blatisberger, R.J.; 
Klabunde, K.J.; Woolsey, N.F.; Severson, D.; Souby, M. (North 
Dakota Univ., Grand Forks (USA)). Oct 1977. Contract EX-76-C- 
01-221. 53p. Dep. NTIS, PC A04/MF AO1. 

Solvent refined lignite (SRL), obtained by treating lignite 
with carbon monoxide-hydrogen-water at 1,500 to 2,500 psi at ca. 
400°C, has an average molecular weight of ca. 450 with about 89% 
carbon, 6% hydrogen, 3% oxygen, 1% nitrogen and 1% sulfur with 
no inorganic material. Based on nuclear magnetic resonance studies, 
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SRL is highly aromatic with one acid group and 0.1 base groups per 
average molecule. It is similar to solvent refined coal (SRC’s) from 
bituminous an subbituminous coals in C, H and S elemental analysis, 
acid content nmr and uv spectra, but lower in nitrogen and base 
content. Solvent refined lignite can be 90% converted by catalytic 
hydrogenation into ca. 20% light liquids, 15% light oil, 20% heavy 
oil and gases. A series of commercially available Ni-Mo, Co-Mo, Ni- 
W, Pt, and Cr catalysts on AleOs; and SiO2 supports, and a series of 
synthesized Ni-Mo/fibrous AlsOs, TiO2 (a or 8), ZrOz and SiOz 
catalysts have been tested in hydrotreating of SRL into liquids. The 
temperature (450°) and pressure (3,500 psi) have been optimized. Ni- 
Mo/A1Os is the best catalyst overall, but on a surface area basis the 
Ni-Mo/ZrO, and Ni-Mo/TiO: catalysts are extremely good. Ni-Mo/ 
ZrO, is particularly promising, probably due to the dual acid-base 
character of the ZrO. support. Related to CO-H2O as a reducing 
medium, a host of metal oxides (possible in situ catalysts in coal) has 
been examined by electron spin resonance for activity in electron 
transfer processes to carbon monoxide forming surface bound CO-. 
Only the alkaline earth oxides have shown activity (MgO, CaO, 
BaO, SrO). Currently, we believe carbon monoxide is adsorbed 
efficiently on Lewis base sites (two electron donors) and then 
migrates to one electron reducing sites. One report within has been 
entered individually into EDB and ERA. (LTN) 


30088 (FE—2211-7, pp 10-29) Comparison of solvent refined 
lignite with solvent refined bituminous coals. Blatisberger, R.J.; Kaba, 
R.A.; Klabunde, K.J.; Saito, K.; Sukalski, W.; Stenberg, V.I.; Wool- 
sey, N.F. (Univ. of North Dakota, Grand Forks). Oct 1977. 

In Chemistry of lignite liquefaction. Quarterly report, July— 
September 1977. 

Comparison of laboratory deashed samples of solvent refined 
lignite, subbituminous and bituminous coals on the basis of gross 
combustion analysis, acid and basic titers, molecular weight, nuclear 
magnetic resonance, ultraviolet and electron spin resonance spectra 
including various derived parameters indicated that there is relative- 
ly little difference between the range of values for lignite and 
bituminous coal derived solvent refined products. The probability 
that coal nitrogen content is reflected in the solvent refined product 
was noted. 


30089 (FE—2270-19) Solvent refined coal (SRC) process. Oper- 
ation of solvent refined coal pilot plant, Wilsonville, Alabama. Quar- 
terly technical progress report, January—March 1977. Lewis, H.E.; 
Weber, W.H.; Usnick, G.B.; Hollenack, W.R.; Hooks, H.W. (Cata- 
lytic, Inc., Wilsonville, Ala. (USA)). Sep 1977. Contract EX-C-01- 
2270. 170p. Dep. NTIS, PC A08/MF AO1. 

This report presents operating conditions and test results for 
the six-ton-per-day Solvent-Refined Coal (SRC) pilot plant at Wil- 
sonville, Alabama, during the first quarter of 1977. Amax Belle Ayr 
subbituminous coal processing was completed. The effects of vary- 
ing the dissolver volume and the partial pressure of hydrogen sulfide 
were determined for this coal. Processing of Emery coal, to produce 
66 tons of "reconstituted coal’’ (equivalent to unfiltered SRC), was 
begun. Filter cakes generated by processing both of these coals have 
lower resistances to flow than those produced when processing 
eastern coals during 1976. Cake resistance appears to be a function of 
the fraction of unconverted coal in the solids. Results of testing 
alternate methods for mineral residue separation, as well as future 
plans for solids separation, are discussed. 


30090 (FE—2566-09) Upgrading of coal liquids. Monthly Techni- 
cal Progress Report. Tan, G.; deRosset, A.J. (UOP, Inc., Des Plaines, 
Ill. (USA). Corporate Research Center). Nov 1977. Contract EF-77- 
C-01-2566. 17p. NTIS, PC A02/MF AO1. 

Series flow second-stage hydrocracking of high nitrogen H- 
Coal liquid to gasoline has been completed. Complete conversion to 
gasoline was attained at moderate process conditions. Because of the 
presence of significant amounts of heptane insolubles, the raw EDS 
process gas oil was not suitable as hydrocracker charge stock. 
Hydrotreating converted these insolubles completely to distillate and 
lowered the nitrogen content well below the level required for a 
second-stage hydrocracking feedstock. Hydrotreating process vari- 
able studies on raw EDS liquid product have been started. The first 
series of experiments was conducted at 250 psig above base pressure, 
25°C above base temperature, and three space velocities. The pre- 
parative H-Coal gas oil hydrotreating run for preparing a FCC 
feedstock with 11 percent hydrogen was completed. Another pre- 
parative run, aimed at preparing a 13 percent hydrogen feedstock, is 
now near completion. 


30091 (FE—2566-10) Upgrading of coal liquids. Monthly techni- 
cal progress report. Tan, G.; deRosset, A.J. (UOP, Inc., Des Plaines, 
Ill. (USA). Corporate Research Center). Dec 1977. Contract EF-77- 
C-01-2566. 26p. NTIS, PC A03/MF AO1. 

Hydrotreating process variable studies on raw EDS process 
gas oil were continued at 250 psig above base pressure. Two addi- 
tional series of studies have been made. Tests were run at 11°C 
above base temperature and 5°C below base temperature, and three 
space velocities. In all cases heptane insolubles were completely 
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converted and substantial amounts of nitrogen were removed. Nitro- 
gen conversions as high as 99.9 wt. percent were obtained. The 
second preparative H-Coal gas oil hydrotreating run, aimed at 
producing a FCC feedstock with high hydrogen content, has been 
completed. Mass spectroscopy (MS) analyses of the EDS naphtha 
before and after upgrading have been completed. The upgraded 
naphtha was reformed over a commercial Platforming catalyst over 
a series of conditions. MS analyses, as well as other required analy- 
ses, of four selected reformates were completed. 


30092 (LBL—5948) Hydrogenolysis of a sub-bituminous coal 
with molten zinc chloride solutions. Holten, R.R.; Vermeulen, T 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1977. Contract W-7405-ENG-48. 98p. Dep. NTIS, PC A05/MF 
AOl. 

Thesis. Submitted by R.R. Holten. 

Hydrogenolysis of undried Wyodak sub-bituminous coal, IIli- 
nois, No. 6 bituminous coal, and solvent-refined coal (SRC) with 
liquid zinc chloride containing water and certain additives has been 
studied at the relatively mild conditions of 250°C and hydrogen 
partial pressures less than 600 psia. Various inorganic and organic 
additives have been examined with regard to possible catalytic 
activity. The extractibility of Wyodak coal in pyridine increased 
from 12.8 to 21.4 percent after one hour in zinc chloride without 
additives, at 250°C with a hydrogen partial pressure of 575 psia. 
Three-hour treatment increased the total solubility to 27.5 percent. A 
similar one-hour treatment of Illinois No. 6 coal increased its pyr- 
idine extractibility from 18.2 to 45.4 percent. The solubility of 
Tacoma-plant solvent refined coal in pyridine was complete, both 
before and after zinc chloride treatment. However, its solubility in 
benzene actually decreased from 36.5 to 20.5 percent, probably due 
either to new covalent crosslinking or to strengthened acid-base 
interactions. Organic additives increased the pyridine extractibility 
of the treated coal, with some indication that such additives are 
consumed. Experiments with model compounds showed that zinc 
chloride melt at 250°C has little activity for cracking carbon-carbon 
bonds in anthracene and 9,10-dihydroanthracene. However, it does 
have hydrogenation-dehydrogenation activity, as shown by the for- 
mation of tetrahydroanthracene to the extent of about 30 percent in 
one-hour runs with each of the two precursor model compounds. 


30093 (LBL—5948) Hydrogenolysis of a sub-bituminous coal 
with molten zinc chloride solutions. Holten, R.R.; Vermeulen, T. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1977. Contract W-7405-ENG-48. 99p. Dep. NTIS, PC A05/MF 
A0l. 

Thesis. Submitted by R.R. Holten. 

Hydrogenolysis of undried Wyodak sub-bituminous coal, IIli- 
nois, No. 6 bituminous coal, and solvent-refined coal (SRC) with 
liquid zinc chloride containing water and certain additives has been 
studied at the relatively mild conditions of 250°C and hydrogen 
partial pressures less than 600 psia. Various inorganic and organic 
additives have been examined with regard to possible catalytic 
activity. Organic additives increased the pyridine extractibility of the 
treated coal, with some indication that such additives are consumed. 
Qualitative evidence (i.e. the presence of naphthalene in the reaction 
product) was obtained that tetralin partly transferred hydrogen 
catalytically to the coal structure at 250°C, in contrast to the known 
inability of tetralin to donate hydrogen thermally below 250°C. In 
experiments with model compounds, it was found that zinc chloride 
melt at 250°C has little activity for cracking carbon-carbon bonds in 
anthracene and 9,10-dihydroanthracene. However, it does have hy- 
drogenation-dehydrogenation activity, as shown by the formation of 
tetrahydroanthracene to the extent of about 30% in one-hour runs 
with each of the two precursor model compounds. 


30094 (LBL—6858) Coal liquefaction studies using phosphoric 
acid at moderate temperatures and pressures. McLean, J.B.; Vermeu- 
len, T. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Dec 1977. Contract W-7405-ENG-48. 90p. Dep. NTIS, PC A0S/MF 
AOl. 

Concentrated phosphoric acid solutions (65-100% HsPO;) 
were studied as a potential homogenous catalytic medium for coal 
liquefaction at temperatures of up 250°C and hydrogen pressures up 
to 600 psig. Possible catalytic additives, both organic and inorganic, 
were investigated. Sulfuric acid and molten phosphate and sulfate 
salt systems were also briefly studied. Sodium pyrophosphate was 
found to be a beneficial additive to phosphoric acid, in that it 
reduces the tendency toward foaming upon contacting coal with hot 
acid, and was used in all subsequent experiments. The materials were 
relatively ineffective in liquefying coals, except with certain organic 
additives. Approximately 30% of the sulfur in coal is removed by 
phosphoric acid treatment, while no effect on nitrogen content is 
evidenced. Some deashing occurs, with AlCa components most 
affected. Phosphorus is chemically incorporated into the product 
coal at levels of 2% or less with most of the incorporated P ending 
up in the pyridine extract. B.E.T. surface area and scanning electron 
microscope studies indicate that increased extraction yields of prod- 
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uct coals are due more to chemical effects than simply to exposure of 
more surface area to the extraction solvent used. 


30095 (ORNL—S5295, pp 15-21) Coal conversion process devel- 
opment. Oct 1977. 

In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

Activities relative to coal conversion process development 
encompassed six areas: (1) continuing effort on the hydrocarboniza- 
tion of coal, (2) a brief study of carbonization of H-Coal vacuum still 
residues in an atmospheric-pressure fluidized bed, (3) continuing 
effort on the pyrolysis of coal blocks to provide supporting data for 
in situ gasification, (4) the conclusion of research on improved 
methods of solid-liquid separations, (5) fundamental studies of mixing 
characteristics in models of hydroliquefaction reactors aimed at 
enhanced reactor performance, and (6) a brief investigation of the 
effects of elevated pressure on carbonization of Conso! Synthetic 
Fuel (CSF) residues in a fluidized bed. 


30096 (ORNL/TM—6179) Analysis of valve springs from hydro- 
gen compressor at Solvent Refined Coal Plant, Wilsonville, Alabama. 
King; R.T.; Crouse, R.S.; Leslie, B.C.; Rose, E.T.; Houck, C.W. 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1978. Contract W- 
7405-ENG-26. 19p. Dep. NTIS, PC A02/MF AO1. 

Failure of hydrogen compressor valve springs at the Wilson- 
ville, Alabama, Solvent Refined Coal Plant caused a total plant 
shutdown. Type 304 stainless steel springs had been substituted for 
two of three alloy X750 springs. Mainly because of their geometry, 
the type 304 stainless steel springs operated at a higher stress than 
the proper springs, and it is not surprising that they failed. The only 
as-fractured surface was on the alloy X750 spring. Edge damage 
caused by rubbing of the springs against neighboring parts may have 
played an important role in reducing the life of the springs. 


30097 Removing contaminant from hydrocarbonaceous fluid. 
Wunderlich, D.K. (to Atlantic Richfield Co.). US Patent 4,069,140. 
17 Jan 1978. Filed date 19 May 1975. 16p. 

A method is described for removing a contaminant, such as 
arsenic or selenium, from a synthetic hydrocarbonaceous fluid char- 
acterized by contacting the hydrocarbonaceous fluid with a plurality 
of particles of a specially treated contaminant-removing material that 
will remove the contaminant, under a reducing atmosphere, such as 
hydrogen, at an elevated temperature. Also disclosed are methods of 
preparing the contaminant-removing material, which preferably 
comprises a high surface area carrier material having one or both of 
a high pore volume of at least 0.8 cubic centimeters per gram with a 
major portion of the pore volume having a mean effective pore 
radius greater than 100 Angstroms (°A) and feeder pores having 
radii greater than 1,000° A for fluid flow therethrough, and carrying 
a contaminant removing (active) material at least adjacent the pores. 
In one embodiment, the active and carrier materials are co-precipi- 
tated for improved results; whereas in another embodiment the 
active material is distributed through the carrier material by impreg- 
nation and calcination. 


30098 Process for coal liquefaction using electrodeposited cata- 
lyst. Moore, R.H. (to Battelle Memorial Inst.). US Patent 4,067,795. 
10 Jan 1978. Filed date 14 Jun 1976. 8p. 

A process for the liquefaction of solid hydrocarbonaceous 
materials is disclosed. Particles of such materials are electroplated 
with a metal catalyst and are then suspended in a hydrocarbon oil 
and subjected to hydrogenolysis to liquefy the solid hydrocarbona- 
ceous material. A liquid product oil is separated from residue solid 
material containing char and the catalyst metal. The catalyst is 
recovered from the solid material by electrolysis for reuse. A portion 
of the product oil can be employed as the hydrocarbon oil for 
suspending additional particles of catalyst coated solid carbonaceous 
material for hydrogenolysis. 


30099 Process for in situ conversion of coal or the like into oil 
and gas. Garrett, D.E. US Patent 4,057,293. 8 Nov 1977. Filed date 
12 Jul 1976. 6p. 

This application discloses a process for accomplishing in situ 
retorting of coal, or a similar hydrocarbon by constructing a substan- 
tially impervious retorting area, and then fragmenting the coal to 
provide a substantially homogeneous, porous mass. After pyrolysis 
due to the introduction of oxygen- containing gas at one portion and 
withdrawal of oil and gas at another portion, the direction of gas 
flow is reversed to convert the char into a relatively high BTU gas 
product. 


30100 Process for hydroliquefying coal or like carbonaceous solid 
materials. Malek, J.M. US Patent 4,057,484. 8 Nov 1977. Filed date 
15 Dec 1975. 6p. 

In this process the products of the dissolution-hydrogenation 
of coal or the like material in a hydrocarbon rich solvent are 
subjected in their slurryform fraction to an asphaltenes decomposing 
action of an alkali, like caustic soda or, being admixed after the 
gasiform fraction of the hydrogenation products has been taken off 
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the slurryform fraction of the hydrogenation products now including 
the admixed alkali is subjected to a rehydrogenation by a hydrogen 
rich gas which after its rehydrogenating use is preferably applied, as 
source of hydrogen, to said dissolution-hydrogenation of coal. Op- 
tionally the admixed alkali includes minor amounts of a carboxylic 
acid salt of calcium. 


30101 Filering coal-derived oil through a filter media precoated 
with particles partially solubilized by said oil. Rodgers, B.R.; Ed- 
wards, M.S. (to Energy Research and Development Administration). 
US Patent 4,046,690. 6 Sep 1977. Filed date 1 Apr 1976. 6p. 

PAT-APPL-672,807. 

Solids such as char, ash, and refractory organic compounds 
are removed from coal-derived liquids from coal liquefaction proc- 
esses by the pressure precoat filtration method using particles of 85- 
350 mesh material selected from the group of bituminous coal, 
anthracite coal, lignite, and devolatilized coals as precoat materials 
and as body feed to the unfiltered coal-derived liquid. 


30102 Relative advantages of coal conversion routes for electric 
power generation. Interess, E.; Reber, S.A.; Stickles, R.P. (Arthur D. 
Little, Inc., Cambridge, MA). pp 65-78 of Synthetic fuels processing. 
Comparative economics. Pelofsky, A.H. (ed.). New York; Marcel 
Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

Although conclusions drawn from a general study will vary 
in certain instances--each utility has its own unique fuel supply and 
power generating situation--the following will have widespread ap- 
plicability for utilities planning their generating mix for the 1980's 
around coal: (1) Advanced power systems now under development 
appear to have only slight potential advantage over conventional 
steam/electric generation with FGD. Despite the risks of flue gas 
desulfurization, principally system reliability, it would appear that 
present risks of advanced systems which revolve mainly around coal 
gasification, high-temperature sulfur removal, and gas-turbine life 
and reliability for base-load operations at high temperatures and/or 
fuel cell life, are at least equivalent or more serious. (2) Dispersed 
fuel cells appear to have the most promise in the intermediate-load 
range. (3) Gas turbines based on coal-derived distillates are attractive 
in the peak-load range. (4) Solvent-refined coal for feed to a new 
conventional power plant has no economic advantage over the 
above-discussed options. However, for feed to an existing power 
plant, the SRC route may have some advantage over a flue gas 
desulfurization retrofit in the peak-to-intermediate range. (5) Heavy 
coal liquids have a similar position to SRC. More expensive to 
produce, the heavy liquids can be more attractive than SRC only in 
the peaking range where the lower capital investment to burn the 
fuel prevails. Further, liquids may be more appropriate for existing 
installations where conversion to burning a solid fuel may be infeasi- 
ble. (6) Methanol from coal has little attractiveness for large-scale 
utility use when compared with other clean fuels from coal and 
direct fired coal with flue gas desulfurization. 


30103 Clean energy from Alaskan coals. Kohan, S.M. (Stanford 
Research Inst., Menlo Park, CA). pp 143-162 of Synthetic fuels 
processing. Comparative economics. Pelofsky, A.H. (ed.). New 
York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

The feasibility of a large surface mine and SRC process plant 
near the Cook Inlet, Alaska to make solid or liquid solvent-refined 
coal for transport to California is investigated. Various features of 
the design are discussed. Estimated costs of production are in the 
range of $3.70 to $3.80 per million Btu. Transportation costs of coal 
and of liquid and solid solvent-refined coal are estimated also. (LTN) 


30104 Preliminary economic analysis: oil and power by COED- 
based coal conversion. O'Hara, J.B.; Teeple, R.V. (Ralph M. Parsons 
Co., Pasadena, CA). pp 287-318 of Synthetic fuels processing. Com- 
parative economics. Pelofsky, A.H. (ed.). New York; Marcel 
Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

A conceptual design for a commercial COED-based coal 
conversion complex to produce syncrude, electrical power, and pure 
sulfur has been described. The complex would mine approximately 
36,000 tons of ROM coal per day and, for a typical feed coal 
analysis, produce about 28,000 BPD of syncrude, 830 megawatts of 
electrical power, and 850 TPD of sulfur. The fixed capital invest- 
ment is estimated to be about $1.3 billion mid-1975 dollars; the total 
capital requirement is somewhat in excess of $1.4 billion. For a 10% 
DCF, typical required selling prices are: when electrical power is 
sold at 40 mills/kWh, the syncrude would sell at about $24 per 
barrel. These estimated selling prices have increased 40% relative to 
the first quarter 1974 values published earlier. The change in selling 
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price estimates within a little over a year is sobering. Required 
product selling prices are highly sensitive to DCF and capital 
investment, and only slightly sensitive to operating costs other than 
those dominated by capital cost. The design reported here can 
handle expected variations in feed coal composition. To do so adds 
fixed capital investment and results in variable product rates. A 
second-order guidance-type estimate indicates that a single coal feed 
composition design would result in predicted reductions in fixed 
capital investments and required product selling prices of about 10% 
and 8%, respectively. The variable feed composition design is con- 
sidered the more realistic. 


30105 Comparative economics for the Arthur D. Little extractive 
coking process. Reber, S.A.; Nadkarni, R.M.; Hyde, R.W. (Arthur 
D. Little, Inc., Cambridge, MA). pp 333-355 of Synthetic fuels 
processing. Comparative economics. Pelofsky, A.H. (ed.). New 
York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

The ADL coal liquefaction process uses delayed coking, a 
widely commercialized processing step, to effect the separation of 
the coal extract from the insolubles. The dissolution takes place in 
the coking drum under low pressure (80 to 100 psig) and with no 
catalyst present. Hydrogen pressure is not required since labile 
hydrogen is supplied to the solvent in a separate hydrotreating step. 
Since the ADL Process utilizes commercially practiced technology 
and unit ooperations, it is believed that it could be put into commer- 
cial operation more expeditiously than the other coal liquefaction 
processes. The economics for the ADL Process have been compared 
with the economics of other coal liquefaction processes, and the 
ADL Process has certain advantages which make it economically 
more attractive. The required capital investment is lower due to 
much lower operating pressure and to the absence of a need for 
mechanical separation equipment. The hydrogen utilization is more 
efficient since the coal’s hydrogen : carbon ratio is increased in two 
ways rather than one: (1) a small amount of hydrogen is added 
directly by the hydrogen-donor solvent, and (2) carbon is removed 
as coke. Although a large amount of high-ash coke is produced, 
practically all of it is consumed within the plant for process heat, 
hydrogen production, and power. Hence, the only major product 
from a self-sufficient ADL Extractive Coking plant is the product 
syncrude, which amounts to 2.5 to 3.0 Bbl/ton of dry coal. This is 
the maximum possible yield from any self-sufficient coal liquefaction 
plant. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 30044 


30106 (FE-MIT—2295T26-4) Basic studies of coal pyrolysis and 
hydrogasification. Quarterly progress report, October 1, 1977—De- 
cember 31, 1977. Bush, T.W.; Caron, R.; Denholm, D.; Dolan, J.; 
Franklin, H.; Howard, J.B.; Kenda, S.; Mead, D.; Peters, W.A. 
(Massachusetts Inst. of Tech., Cambridge (USA)). Feb 1978. Con- 
tract EX-76-C-01-2295-026. 12p. Dep. NTIS, PC A02/MF AOI. 

The objective of this research is to quantitate the effects of 
reaction conditions on yields, compositions, and rates of production 
of light hydrocarbon gases, oils, liquids, tar and char formed in the 
pyrolysis and hyropyrolysis of coal in small scale equipment. Mea- 
surements are performed under well-defined conditions of total 
pressure (0.001 to 100 atm), final temperature (400 to 1100°C), 
particle size (25 to 1000 xm with a few runs down to 5 pm), heating 
rate (65 to 12,000°C/s), and reaction time (0.02 to 20 s with a 
resolution of 0.02 s), for two coals (a partially dried Montana lignite 
and a Pittsburgh Seam bituminous coal), using captive sample and 
entrained flow reactors. Correlations and predictive models of pyro- 
lysis and hydropyrolysis are developed from the experimental data 
and the distributions of original sulfur and nitrogen in product chars 
determined. 


30107 (MIT/2295/T27—1) Coal pyrolysis by hot solids from a 
fluidized bed combustor. Quarterly progress report, June 1, 1977— 
August 31, 1977. Alexander, G.; Howard, J.B.; Longwell, J.P.; 
Nwalor, J.; Peters, W.A.; Yeboah, J.Y. (Massachusetts Inst. of 
Tech., Cambridge (USA)). Sep 1977. Contract EX-76-C-01-2295- 
027. 6p. Dep. NTIS, PC A02/MF AO1. 

The design, construction and testing of the experimental 
apparatus has been completed. Several modifications in the experi- 
mental apparatus have resulted in a system that gives very good 
material balances for non-caking coals. 


30108 Continuous thermal reactor system and method. Koppel- 
man, E.; Murray, R.G. US Patent 4,069,107. 17 Jan 1978. Filed date 
3 May 1976. 10p. 

Apparatus and process are disclosed for continuously pyro- 
lyzing or gasifying a particulated carbonaceous feed material in 
which preheated heat-containing bodies or pebbles are admixed with 
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the feed material in a stratified manner to form a downwardly 
moving columnar reaction mass, with a remaining portion of the 
pebbles substantially devoid of any feed material disposed in a 
surrounding layer relative to the reaction mass. Gas is continuously 
transversely through the reaction mass and surrounding layer 
in a manner to sweep the gaseous pyrolysis reaction products out of 
the reaction chamber, and wherein the layers of pebbles surrounding 
the reaction mass serve to effect a deposition of carbonaceous 
residue, preventing encrustation and fouling of the reactor system. 
The pebbles are separated from the pyrolyzed residue comprising an 
activated char or a residual ash, an‘ are recirculated and reheated in 
a manner to remove any residual carbonaceous — therefrom, 
whereafter they are reintroduced into the reaction c ber. 


30109 Combustion of hot gases of low calorific power. Deruelle, 
J. (to Stein Industrie). US Patent 4,063,870. 20 Dec 1977. Priority 
date 6 Nov 1974, France. 6p. 
The complete combustion of hot gases of low calorific power 
is effected by introducing the gases into a combustion chamber at a 
— close to atmospheric pressure and at a temperature of 
tween 600 and 900°C, by introducing at burner level primary air 
to a maximum of 80 percent of the stoichiometric proportion, by 
supplying secondary air near the base of the flame in an excess 
relation to the stoichiometric amount so that the flame temperature 
is between 1,000 and 1,300°C, and by discharging the combustion 
products from the combustion chamber by means of a chimney. 


30110 Flash hydropyrolysis process for conversion of lignite to 
liquid and gaseous products. Steinberg, M.; Sheehan, T.V.; Lee, Q. 
(Brookhaven National Lab., Upton, Ry). pp 163-192 of Synthetic 
fuels processing. Comparative economics. Pelofsky, A.H. (ed.). New 
York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

The Flash Hydropyrolysis Process converts coal to liquid and 
gaseous hydrocarbons, directly, by rapidly heating coal with pre- 
heated hydrogen to reaction temperatures followed by rapid cooling. 
A preliminary evaluation of the design and the economics of the 
process is presented in this paper. Based on experimental bench scale 
experiments in a */," tubular reactor, up to 25% of the carbon in 
lignite can be converted to liquids (15% benzene and 10% oils) and 
35% to light hydrocarbon gases (CH, and C,H¢) with the remaining 

f as char and unreacted carbon. A quasi-entrained flow tubular 
reactor design is assumed for estimating purposes. The modular 
process design includes coal preparation, hydropyrolysis, liquid and 
gaseous product separation, char separation, hydrogen recycle and 
synthesis by char gasification, and liquid and gaseous end-product 
modification. The end-products can be marketed as aromatic and 
olefinic chemical feedstocks and high Btu pipeline gas, or the proc- 
ess can be integratd with the feed and product streams of a modern 
automotive distillate fuel refinery. The overall thermal efficiency is 
86.8%. The economic evaluation indicates a reasonable return on the 
venture capital investment comparable to similar types of chemical 
feedstock and distillate fuel operations. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 30073, 30406 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 30067, 31332, 31335, 31342 


PROPERTIES 


REFER ALSO TO CITATION(S) 30022, 30052, 30053, 30074, 
30088, 30157, 30167, 30238 


30111 (CONF-780319—1) Some thoughts on the organic struc- 
ture of bituminous coal. Larsen, J.W. (Oak Ridge National Lab., 
Tenn. (USA)). 1978. Contract W-7405-ENG-26. 16p. Dep. NTIS, 
PC A02/MF AO1. 

From Coal chemistry workshop; Menlo Park, CA, USA (8 
Mar 1978). 

Our current operating hypothesis is that coal consists of a 
cross linked macromolecular network of high aromatic clusters held 
together by linkages which include ethers and methylene groups. 
These clusters are arranged like beads on a string with 3 to 5 beads 
between branch points. Coal can be liqufied most readily by cleaving 
the links between the clusters. Doing chemistry on the clusters in the 
whole coal is very difficult because of the problems of getting to the 
clusters by reagents. It is fortunate that the linkages between clusters 
are quite reactive. But even with this, it is clear that coal liquefaction 
is a formidable chemical problem. There is much wisdom is 
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Sternberg’s suggestion that the chemistry of the freed clusters (pre- 
asphaltenes) be developed. Our model indicates that the chemistry 
which results in freeing the clusters from the network also should be 
explored and broadened. 


30112 (CONF-7710110—, pp 41-56) Coal variability and sulfur 
compliance. Nelson, A.C. Jr. (PEDCo Environmental, Inc., Durham, 
NC); Dragos, J. 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

Experience has shown that in some instances, it is not unusual 
to find that coal contract specifications cannot be met due to 
unexpected variations in the seam or other factors. Even with 
extensive core drilling, the estimation of the maximum sulfur con- 
tent, along with the heating value of the coal, involves uncertainties 
and risks. Therefore, unless the maximum sulfur value guarantee is 
significantly higher than estimated average sulfur values (in order to 
provide for a margin of safety), coal contracts based on guaranteeing 
the customer that the coal will insure sulfur compliance would be 
considered bad business judgment on the part of the producer. 
Periodic coal analyses and/or flue gas testing are now required for 
compliance. But when continuous stack gas monitors are installed, 
the variability of coal and all short-term excursions beyond the 
allowable maximum emissions will be obvious. How this information 
will be used is unknown. It is in fact unclear what constitutes 
compliance, how it will be interpreted under the NSPS and most 
other regulations, or what penalties will be imposed if the emissions 
exceed the maximum allowable by one or two-percent only a few 
times a year. Some reasonable probability of non-compliance must be 
stated, such as 95 percent, thus permitting an acceptable degree of 
non-compliance to be determined by the trade off of costs of 
compliance versus the impact on health effects. 


30113 (COO—0063-5) Hydrogen bonding in asphaltenes and 
coal. Progress report, March 1, 1977—August 31, 1977. Li, N.C.; 
Tewari, K.C. (Duquesne Univ., Pittsburgh, Pa. (USA)). Aug 1977. 
Contract EY-76-S-02-0063. 9p. Dep. NTIS, PC A02/MF AO1. 

A calorimetric method is presented for the simultaneous 
evaluation of equilibrium constant, K, and molar enthalpy, AH°, for 
1 : 1 adduct formation of quinoline (Qu) with asphaltene (A), 
together with its acid/neutral (AA) fraction and its base (BA) 
fraction, isolated from a centrifuged liquid product (CLP) sample 
prepared from Kentucky hvAb coal at 27.6 MPa hydrogen pressure 
and 723K, with reactor charged with glass pellets. The same proce- 
dure was used to determine K and AH° for 1 : 1 adduct formation of 
Qu with asphaltene and heavy oils obtained from CLP samples (FB- 
53) prepared with CoMo catalyst at different run times and process 
conditions. The effects of the CoMo catalyst, run time, and residence 
times on viscosity, molecular weight, AH®, heteratom content, con- 
tents of preasphaltene, asphaltene and heavy oil, aromaticity, and 
structural parameters, are determined. These findings lead to the 
conclusion that hydrogen bonding plays an important role in deter- 
mining viscosity, and contributes more to the enthalpy of interaction 
than does 7r-interaction. The toluene-insoluble fraction, asphaltene 
(whole, acid/neutral and base fractions), and heavy oil were isolated 
from a solvent-refined-coal (SRC) conversion product. Data ob- 
tained from several infrared and viscosity experiments indicate that 
the behavior of different fractions isolated from SRC is similar to 
that of corresponding fractions isolated from CLP samples. 


30114 (COO—2456-2) Separation and structural elucidation of 
coal molecule fragments. Progress report, February 1, 1977—January 
31, 1978. Todd, L.J.; Schultz, R.; Novotny, M.V.; Maskarinec, M.P. 
(Indiana Univ., Bloomington (USA)). Oct 1977. Contract EY-76-S- 
02-2856. 20p. Dep. NTIS, PC A02/MF AO1. 

This report outlines progress on the separation and identifica- 
tion of compounds from the aliphatic and polynuclear aromatic 
hydrocarbon (PAH) fractions of solvent refined coal. Gas chromato- 
graphy-mass spectroscopy was used. 146 peaks were identified in the 
PAH fraction, 33 in the aliphatic fraction. (DLC) 


30115 (FE—2205-9) Investigation of the mechanism of fly-ash 
formation in coal-fired utility boilers. Quarterly report, August 1, 
1977—October 31, 1977. Ulrich, G.D. (New Hampshire Univ., 
Durham (USA). Dept. of Chemical Engineering). 22 Nov 1977. 
Contract EX-76-C-01-2205. 7p. Dep. NTIS, PC A02/MF AO. 

Progress in the sampling and analysis of flue gas at various 
positions in the boiler are reported. Based on fundamental studies 
and the results of sampling flue gas from utility boilers a mathemat- 
ical model of fly ash formation is being developed. (LTN) 


30116 Characterization of bitumens and coals. Hunt, J.M. 
(Woods Hole Oceanographic Institution, MA). Am. Assoc. Pet. Geol. 
Bull.; 62: No. 2, 301-303(Feb 1978). 

Elemental analyses can be used to distinguish many bitumens 
and coals by plotting the data on an H/C versus (N + S)/0 diagram. 
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WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 30031, 30034, 30058, 30059, 
30115, 30134, 30142, 30153, 30182, 30198, 30205, 30213, 31505, 
31869, 32070 


30117 (CONF-770447—P2, pp 363-369) Comprehensive agricul- 
tural research program for fluidized bed combustion wastes. Gennett, 
O.L. (Agricultural Research Service, Morgantown, PA). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

e purpose of this paper is to outline a comprehensive 
agricultural research program to determine the potential uses of 
FBC waste in agriculture. Most of the agricultural research program 
will be concentrated in the Eastern U.S. where most of the agricul- 
turally important soils are acid in nature and require limestone and a 
complete fertilizer application for economic plant growth. Since 
FBC waste material has a pH of approximately 12, it may have a 
good potential for neutralizing soil acidity. In the Eastern U.S. we 
do have large quantities of agriculture land falling into the low pH 
category. Approximately 75 to 80 percent of the land area in 
Appalachia alone is classified as marginal for agricultural produc- 
tion, mainly because of low soil pH and fertility problems. In 
addition we have large areas disturbed by surface mining which are 
very acid in nature and require large applications of limestone and 
fertilizer material for plant growth. If FBC waste materials can be 
safely utilized on agriculturally important soils and strip mine spoil 
areas for increased plant growth, this will help eliminate a serious 
disposal problem. Before this technique is put into wide usage at 
major power plants, extensive research is needed to determine the 
nature of the scrubber material and its potential uses. Planned 
laboratory studies, greenhouse and growth chamber studies, field 
studies, forage quality evaluation and animal feeding trials are de- 
scribed briefly. 


30118 (CONF-770447—P2, pp 371-391) Optimizing sorbent uti- 
lization in once-through atmospheric pressure fluidized bed combus- 
tion. O'Neill, E.P.; Ulerich, N.H.; Keairns, D.L.; Newby, R.A.; 
Archer, D.H. (Westinghouse R and D Center, Pittsburgh). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

Current atmospheric pressure fluid-bed combustor designs 
require more than three times the stoichiometric Ca/S molar feed 
ratio to achieve environmentally acceptable desulfurization of the 
effluent gases. This excessive limestone consumption and spent sor- 
bent production may be minimized by selecting the best available 
sorbent, by modifying the calcination process which precedes sulfa- 
tion of the limestone, by using fine particles of limestone, by adding 
sodium chloride to the bed, or by regeneration of the sorbent. The 
current programs in progress at Westinghouse under EPRI sponsor- 
ship are directed to developing criteria for selecting the best sorbent, 
and towards developing design information for a controlled calcina- 
tion process to reduce sorbent utilization: the work summarized here 
is described in detail in reports to EPRI. 


30119 (CONF-7710110—, pp 216-225) Ash disposal: current 
thoughts on a growing problem. Schivley, W.W. (Gilbert/Common- 
wealth, Jackson, MI). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

Disposal of fossil fuel waste products—fly and bottom ash 
and boiler slag—is not a new problem. But governmental regulation 
is. These new controls and criteria affecting disposal operations for 
solid waste by-products are forcing industry to expand disposal 
technology into many new areas. For many years disposal was 
simply handled through large bulk sites, usually located near the 
source of waste material. With the advent of the National Environ- 
mental Policy Act (NEPA) in 1969 and subsequent environmental 
polocy legislation, bulk disposal at convenient sites could not be 
completed as easily as in the pre-NEPA era. At this operational 
crossroad two major avenues were opened to industry: (1) to under- 
take an extensive research of waste product uses and recycling 
operations, and (2) to formulate more creative and efficient uses of 
existing On-site disposal operations and methods. Both avenues offer 
good possibilities. But only new uses and products seem to have 
been explored at a level commensurate with the magnitude of the 
problem. However, present statistics indicate only 20 percent of all 
ash generated is associated with new uses, leaving some 80 percent 
for eventual disposal. Acknowledging these facts, this paper address- 
es several aspects of on-site utilization of ash as viable alternatives to 
the environmental, social and economic problems of off-site ash 
disposal. The ideas and concepts are offered not as unique and 
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isolated solutions to ash disposal, but rather as stimuli to interest 
industry in the formulation of practical and efficient disposal pro- 
grams. These concepts should be viewed as viable alternatives 
which, in combination, might be considered in the preparation of a 
total disposal program. 


30120 (CONF-7710110—, pp 279-284) Flue gas desulfurization: 
technical issues and problems. Biondo, S.J. (Federal Power Commis- 
sion, Washington, DC). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

The removal of sulfur compounds from the stack gases of 
coalburning power plants has been a national issue for the past 
decade. The debate goes on. A great deal of progress has been made 
in developing systems for commercial applications. However, some 
fundamental issues remain and a number of complex problems con- 
tinue to defy solution. There is considerable controversy over the 
benefits to be derived by FGD applications. Owing to a paucity of 
reliable data, current assessments of the benefits of sulfur oxide 
emissions reduction for human health, ecological systems, materials 
and aesthetic values are far from adequate. It is important to note 
that current programs do not provide for comprehensive studies in 
these areas. Hence, the question of benefits, or alternatively, that of 
damage in the absence of scrubbers, may remain open for the 
foreseeable future. Sludge disposal may present formidable problems. 
Sludge contains high concentrations of dissolved solids, with sulfates 
as the predominant anion. The marketability of possible by-products 
(sulfuric acid, sulfur, ammonium sulfate, gypsum) may not be attrac- 
tive for reasons discussed briefly. 


30121 (CONF-7710110—, pp 324-331) Energy requirements for 
flue gas desulfurization. Herbst, R.J. (Office of Environmental Af- 
fairs, Washington, DC). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

Survey data from 100 plant samples, together with the var- 
ious regulatory and technical control parameters enabled a computer 
model to quantify the energy impact of technological control options 
available for each sulfur oxide regulatory control level. The range of 
estimates is shown in a table which provides an overview of the 
incremental energy demands as sulfur oxide control becomes more 
stringent. A range, 3.71 to 7.29 percent, is indicated which reflects 
the influence of introducing various mixes of control technologies. 
The energy impact for sulfur oxide control approximately doubles in 
going from attainment of ambient air quality standards to compliance 
with new source performance standards. Further, there is a substan- 
tial increase in energy requirements as we move from the ambient air 
quality standards (to protect health and welfare) to best available 
control technology (BACT). Also, if BACT is required in 1980, the 
energy requirement is increased by 0.1 to 1.2 percent. The incre- 
mental energy requirements increase very rapidly as we approach 
the application of the best available control technology level. At this 
level, the energy efficiency, in terms of pollutants removed relative 
to energy demand, is much less than at the best practicable control 
technology level of ambient air quality standards level. So it is quite 
clear that one must attempt to integrate energy conservation objec- 
tives with pollution control strategies, and the importance of effec- 
tive integration increases with the stringency of pollution control 
requirements. 


30122 (HCP/T2579—7) Granular bed filter development pro- 
gram: quarterly report, April—June 1977. Phillips, K.E. (Combustion 
Power Co., Inc., Menlo Park, Calif. (USA)). Nov 1977. Contract 
EF-77-C-01-2579. 65p. Dep. NTIS, PC A04/MF AO1. 

This is an intensive program to determine the scientific princi- 
ple upon which granular-bed filtration operates and to design and 
construct a Granular-Bed Filter (GBF) device which can be subject- 
ed to controlled cold-flow testing for verification of these principles. 
The objective is to generate the desired information on the cold-flow 
model for future application, correlation, performance prediction, 
and implementation on a second generation GBF hot-flow model. 
Independent sets of equations by CPC and a consultant were devel- 
oped to represent the controlling filtration mechanisms and for 
potential application in the initial computer simulation program. 
Installation of the GBF structure, vessel, piping and pressure sensing 
equipment was completed. The installation of the Test Set-Up, 
including the Data Acquisition System and all peripheral subsystems 
was completed. A second front face cleaning device was designed, 
installed and tested. 


30123 (HCP/T2579—9) Granular bed filter program: filter front- 
face cleaning experiments. Phillips, K.E. (Oregon State Univ., Cor- 
vallis (USA). Inst. of Nuclear Science and Engineering). Nov 1977. 
Contract EF-77-C-01-2579. 35p. Dep. NTIS, PC A03/MF AOI. 

The requirements of ERDA Containt No. EF-77-C-01-2579 


provide for an independent study and experimentation program, the 
objective of which is to assess the potential problem of filter inlet 





3102 ENERGY RESEARCH ABSTRACTS 


screen deposition from particle laden gas streams and to assess 
various mechanical concepts designed to remove or inhibit such 
accumulations. Data thus acquired may influence the design of the 
granular filter to prevent ash accumulation on the inlet screen or to 
provide for the removal of deposits during filter operation. This 
report describes earlier experiments sponsored by EPA in which 
various screen configurations were tested on a special cold-flow test 
rig resulting in an inlet screen selection which provided controlled 
media spillage rates to inhibit the accumulation of ash. The ERDA 
tests have carried this experimentation one step further by develop- 
ing and evaluating three types of deposit removal devices. 


30124 (NP—23086) Production of forty percent core area flyash 
brick using a southern West Virginia flyash. Report No. 111. Slon- 
aker, J.F. (West Virginia Univ., Morgantown (USA). Coal Research 
Bureau). Oct 1975. 23p. Virginia Univ., Morgantown. 

Reductions in sodium silicate content and increases in flyash 
content are possible with very minor effects on brick properties with 
the exception of unfired compressive strength and drying character- 
istics. If 40 percent core area flyash brick were put into commercial 
production, the optimum mix could be determined by the plant 
operator to meet his individual production conditions. 


30125 (ORNL/TM—6304) Experimental study of leachate from 
stored solids. Quarterly report, June 1, 1977—January 1, 1978. 
Boegly, W.J. Jr.; Arora, H.S.; Davis, E.C.; Rao, R.G.S.; Wilson, 
H.W. Jr. (Oak Ridge National Lab., Tenn. (USA)). Jan 1978. Con- 
tract W-7405-ENG-26. 38p. Dep. NTIS, PC A03/MF AO1. 

This quarterly report is the first one. The basic aim of the 
program is to determine the environmental acceptability of landfill- 
ing solid residues from coal gasification facilities, and also to evalu- 
ate potential environmental degradation caused by leachate pro- 
duced by rainfall on coal storage piles. This report outlines the 
program plan, discusses waste types to be studied, provides details of 
the solid-waste leaching studies, describes existing hydrologic 
models that can be used for predicting contaminant movement, 
describes results of a literature review of coal pile runoff, and 
outlines a laboratory and field program to evaluate coal pile lea- 
chate. 


30126 (TID—28219) Study of the effect of sodium hydroxide 
upon water soluble salts in flyash brick. Report No. 122. Slonaker, 
J.F. (West Virginia Univ., Morgantown (USA)). Mar 1976. Contract 
EY-76-S-05-5105. 12p. Dep. NTIS, PC A02/MF AO1. 

Previous research has shown that an excess of water soluble 
salts (particularly sulfates) in flyash is detrimental to the quality of 
the structural products and that these detrimental effects can gener- 
ally be eliminated or minimized with the addition of sodium hydrox- 
ide. Determining the amount of sodium hydroxide to add to any 
particular flyash has heretofore been a process of trial and error. 
From the figures derived in this testing program it is possible to 
predict the optimum amount of sodium hydroxide to use without the 
necessity of a trial and error procedure. 


30127 Status of flue gas desulfurization. Engdahl, R.B.; Rosen- 
berg, H.S. (Battelle Columbus Labs., OH). CHEMTECH; 8: No. 2, 
118-128(Feb 1978). 

Problems remaining in flue gas desulfurization include long- 
term reliability, stack gas reheating sludge disposal, byproduct mar- 
keting, and the availability of limestone and lime. This paper exam- 
ines progress in solving these and related problems. The following 
processes are discussed: wet limestone/lime scrubbing, alkali scrub- 
bing without regeneration, alkali scrubbing with Ca or thermal 
regeneration, MgO scrubbing, Chiyoda process, Cat-Ox process, 
Wellman-Lord process, Foster Wheeler-Bergbau Forschung process, 
Shell Copper Oxide process, etc. (DLC) 


30128 Melting behavior of coal ash materials from coal ash 
composition. Vorres, K.S. (Inst. of Gas Tech., Chicago). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 22: No. 4, 118-123(1977). 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

See CONF-770510—P2. 

The ionic potential (valence divided by ionic radius) may be 
used as a measure of acids and bases in predicting coal ash melting 
and viscosity from the chemical composition. The role of an acid is 
that of a complex ion former with anions provided by bases which in 
coal ash systems are oxide ion donors. In systems containing acids 
and limited oxide ion concentrations, polymers tend to form in the 
melts. Addition of bases reduces polymer size and would decrease 
viscosity. The gaseous environment may alter the relative concentra- 
tion of ferric and ferrous ions, interconverting acid and base ions. In 
general, bases are reported to be equally effective oxide ion donors. 
The effects of base addition are proportional to the amount of oxide 
ion provided to the system. 


30129 Size-dependence of the physical and chemical properties of 
coal fly ash. Fisher, G.L. (Univ. of California, Davis); Prentice, B.A.; 
Silberman, D.; Ondov, J.M.; Ragaini, R.C.; Bierman, A.H.; McFar- 


ERA VOL. 3, NO. 13 


land, A.R.; Pawley, J.B. Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: 
No. 4, 149-155(1977). 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

See CONF-770510—P2. 

Many physical and chemical properties of coal fly ash are 
dependent on particle size. Apparent density varies inversely with 
particle size and may be explained by the higher relative abundance 
of vesicular particles and lower relative abundance of solid, non- 
opaque spheres in larger size fractions. The elements Al, Fe, Ca, Na, 
K, Ti, Mg, Sr, Ce, La, Rb, Nd, Th, Ni, Sc, Hf, Co, Sm, Dy, Yb, Cs, 
Ta, Eu and Tb do not display clear-cut concentration trends with 
particle size. Silicon was the only element analyzed with clear-cut 
direct concentration dependence with particle size. Inverse concen- 
tration dependence with particle size was observed for Cd, Zn, Se, 
As, Sb, W, Mo, Ga, Pb, V, U, Cr, Ba, Cu, Be and Mn. Although a 
vapor-condensation mechanism may explain the concentration 
trends for the volatile elements, mineral decomposition and elemen- 
tal distribution within the coal are probably important processes 
contributing to the inverse concentration dependence observed for 
the higher boiling chemical species. 4 tables, 1 figure. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 30021, 30112, 30125, 30170, 
30182, 30193, 30197, 30206, 30208, 30226, 30227, 30231, 30237, 
30760, 30761, 30762, 31452, 31505, 31728, 31730, 31734, 31736, 
31738, 31776, 31789, 31878, 32083, 32087, 32174 


30130 (ANL/AA—7) Regional Studies Program. Extraction of 
North Dakota lignite: environmental and reclamation issues. LaF- 
evers, J.R.; Johnson, D.O.; Dvorak, A.J. (Argonne National Lab., 
Ill. (USA)). Dec 1976. Contract W-31-109-ENG-38. 226p. Dep. 
NTIS, PC Al1/MF AO1. 

This study, sponsored by the U.S. Energy Research and 
Development Administration, addresses the environmental implica- 
tions of extraction of coal in North Dakota. These implications are 
supported by details of the geologic and historical background of the 
area of focus, the lignite resources in the Fort Union coalfield 
portion. The particular concentration is on the four-county area of 
Mercer, Dunn, McLean, and Oliver where substantial coal reserves 
exist and a potential gasification plant site has been identified. The 
purposes of this extensive study are to identify the land use and 
environmental problems and issues associated with extraction; to 
provide a base of information for assessing the impacts of various 
levels of extraction; to examine the economics and feasibility of 
reclamation; and to identify research that needs to be undertaken to 
evaluate and to improve reclamation practices. The study also 
includes a description of the physical and chemical soil characteris- 
tics and hydrological and climatic factors entailed in extraction, 
revegetation, and reclamation procedures. 


30131 (ANL/AA—10) Regional Studies Program. Biological as- 
pects of surface coal mine reclamation, Black Mesa and San Juan 
Basin. Green, B.B. (Argonne National Lab., Ill. (USA)). Aug 1977. 
Contract W-31-109-ENG-38. 56p. Dep. NTIS, PC A04/MF AO1. 

This report discusses case study data on surface mine reclama- 
tion accumulated at selected mines in the Southwest, specifically the 
Black Mesa Mine in Arizona and the Navajo Mine located south of 
Fruitland, New Mexico, in the San Juan Basin. Experimental results 
have made it apparent that reclamation of disturbed lands cannot 
begin and end with planting seed. The report therefore considers 
hydrologic, edaphic, and biotic factors, as well as land use and 
management, as important aspects of land reclamation. Recommen- 
dations are made to initiate, broaden, and intensify research studies 
in plant succession, productivity, species selection, and attendant soil 
characteristics, along with grazing practices and land use potential. 


30132 (ANL/ECT—1(Vol.1)) Environmental control implica- 
tions of generating electric power from coal. Technology status report. 
Volume I. (Argonne National Lab., Ill. (USA)). Dec 1976. Contract 
W-31-109-ENG-38. 80p. Dep. NTIS, PC AOS/MF AO1. 

This is the first in a series of reports evaluating environmental 
control technologies applicable to the coal-to-electricity process. 
The technologies are described and evaluated from an engineering 
and cost perspective based upon the best available information 
obtained from utility experience and development work in progress. 
Environmental control regulations and the health effects of pollut- 
ants are also reviewed. Emphasis is placed primarily upon technol- 
Ogies that are now in use. For SO control, these include the use of 
low sulfur coal, cleaned coal, or flue-gas desulfurization systems. 
Electrostatic precipitators and fabric filters used for the control of 
particulate matter are analyzed, and combustion modifications for 
NO/sub x/ control are described. In each area, advanced technol- 
Ogies still in the development stage are described briefly and evaluat- 
ed on the basis of current knowledge. Fluidized bed-combustion 
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(FBC) is a near-term technology that is discussed extensively in the 
report. The potential for control of SOz2 and NO/sub x/ emissions by 
use of FBC is analyzed, as are the resulting solid waste disposal 
problems, cost estimates, and its potential applicability to electric 
utility systems. 


30133 (CONF-770361—, pp 49-58) Preliminary investigation of 
airborne PNA emissions from the HYGAS Pilot Plant. Phillips, R.D. 
(Bendix Corp., Cocoa Beach, FL). Dec 1977. 

From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977). 

In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

The project upon which this publication is based was per- 
formed pursuant to Contract No. 210-76-0160, ‘Industrial Hygiene 
Characterization of Coal Gasification Plants,’ with the National 
Institute for Occupational Safety and Health (NIOSH) and with the 
Department of Health, Education, and Welfare (HEW). Under the 
Occupational Safety and Health Act of 1970, NIOSH has a responsi- 
bility to conduct research activities to ensure safe and healthful 
working conditions for every worker. As part of this responsibility, 
NIOSH is conducting research on potential health effects associated 
with the rapidly expanding coal conversion technology. Coal con- 
version processes transform coal to more usable sources of energy 
such as synthetic natural gas of pipeline quality. This report details 
the development of an ambient polynuclear aromatic (PNA) com- 
pound sampling system and analytical techniques utilized during 
preliminary efforts to document and characterize airborne PNA 
emissions from the HYGAS Pilot Plant in Chicago, Illinois. 


30134 (CONF-7710110—) Fourth symposium on coal utilization. 
(National Coal Association, Washington, D.C. (USA); Bituminous 
Coal Research, Inc., Monroeville, Pa. (USA)). 1977. 349p. Dep. 
NTIS, PC A15/MF AO1. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

The "Fourth Symposium on Coal Utilization’’ was sponsored 
by the National Coal Association and Bituminous Coal Research, 
Inc. and held at the Kentucky Fair and Exposition Center, Louis- 
ville, KY, Oct 18-20, 1977. Twenty papers have been entered indi- 
vidually into EDB and ERA, and 5 also into EAPA. Papers are 
mainly involved with air pollution control, specifically sulfur dioxide 
control, by flue gas desulfurization, use of low sulfur coal, coal 
preparation, blending, etc. In addition there are papers on forecast- 
ing coal demand, coal markets, coal transport, trace elements in coal 
(and in ashes and air pollution), waste disposal, coal-in-oil mixture, 
and retrofitting. (LTN) 


30135 (CONF-7710110—, pp 192-215) Ecological distribution of 
trace elements emitted by coal-burning power generating units employ- 
ing scrubbers and electrostatic precipitators. Roffman, H.K. (Wes- 
tinghouse Electric Corp., Pittsburgh); Kary, R.E.; Hudgins, T. 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

To assess the impacts to the terrestrial and aquatic ecologies 
resulting from trace elements emitted by a large coal-burning electric 
generating facility, the Four Corners Generation Power Plant, a 
trace element mass balance was attempted on the units that employ 
scrubbers and the units that employ electrostatic precipitators. In 
this study concentrations of approximately 40 elements were deter- 
mined in: coal, bottom ash, fly ash, scrubber effluents, liquid ef- 
fluents, solid and gaseous stack emissions, ambient air (using a mobile 
unit that was “chasing” after the plume), soils, terrestrial flora and 
fauna, surface water in cooling pond and applicable streams, ground- 
water in the vicinity of cooling pond and waste ponds, bottom 
sediments and aquatic flora and fauna. Data obtained through this 
extensive study were obtained after 10 years of power plant oper- 
ation and were compared with available pre-operational, baseline 
data. Mitigating effects of scrubbers and electrostatic precipitators 
on trace element emissions were determined. 


30136 (EPRI-SR—39, pp 29p, Paper 3) Dual register pulverized 
coal burner "a NO/sub x/ control device’. Brackett, C.E.; Barsin, 
J.A. 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

Federal standards have established maximum allowable emis- 
sion levels for gaseous pollutants from stationary source combustion 
firing fossil fuels. The maximum allowable emission level established 
for oxides of nitrogen is lower than levels achievable by high 
turbulence controlled diffusion flame burner/furnace systems. A 
limited turbulence burner/furnace system has been developed to 
meet existing Federal standards. This paper discusses the back- 
ground, laboratory development and final full scale testing of the 
dual register coal burner. 


COAL AND COAL PRODUCTS 3103 


30137 (EPRI-SR—39, pp 32p, Paper 4) Control of NO/sub x/ 
formation in tangentially coal-fired steam generators. Habelt, W.W.; 
Howell, B.M. (Combustion Engineering, Inc., Windsor, CT). 5 Feb 
1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

To date, overfire air operation has proven to be the most 
successful method for controlling NO/sub x/ formation for coal 
firing of tangentially fired boilers. Presently, all C-E tan; oo 
fired coal boilers are designed with an extended windbox for over- 
fire air admission. Operating at design levels of overfire air and 
normal levels of excess air, boy cee fired boilers typically exhibit 
NO/sub x/ emissions on coal firing well below the EPA limit of 0.7 
pounds NO2/10°Btu. With the experience acquired through exten- 
sive field testing and the development of a detailed computer pro- 
gram to model NO/sub x/ formation, C-E is able to accurately 
predict NO/sub x/ emission levels on tangential coal-fired boilers. 
Due to the complexities of NO/sub x/ formation during coal com- 
bustion and the vast variation in coals mined in the United States, 
each coal must be evaluated when designing for low NO/sub x/ 
emissions. Depending upon the characteristics of the coal fired and 
the furnace parameters, C-E will guarantee NO/sub x/ emissions 
lower than the EPA limit on an individual unit basis. Although 
confident that the tangential firing system represents the best demon- 
strated technology for ensuring low NO/sub x/ emission levels, 
particularly for coal-firing, while maintaining a high combustion 
efficiency and safe, flexible unit operation, C-E is working to further 
reduce NO/sub x/ formation through ongoing laboratory research 
and field test programs. 


30138 (EPRI-SR—39, pp 26p, Paper 5) Nitrogen oxides reduc- 
tion. Friedrich, J.L.; Pai, R.H. 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

Fluidized bed combustion, with its inherently low NO/sub x/ 
emissions and SO, reduction capability, is an environmentally as well 
as operationally viable method for steam generation with coal in the 
future. The FW-BF Dry Adsorption System offers a single add-on 
process for the clean up of SO2 and NO/sub x/ emissions with coal- 
fired utility boilers. Conventional combustion modifications for NO/ 
sub x/ control on utility boilers have been verified with various 
fuels. For natural gas and oil, significant NO/sub x/ reductions have 
been achieved with off-stoichiometric firing and flue gas recircula- 
tion. For coal, the off-stoichiometric mode of operation is —= of 
meeting EPA requirement on NO/sub x/ emissions. The ' 
Air” system should be used to inhibit furnace slagging csameiiee 
associated with off-stoichiometric firing. Low excess air operation, 
burner modifications and flue gas recirculation provide additional 
means of NO/sub x/ control for coal. Field evaluations are required 
to ascertain that no sacrifice of our boiler safety, reliability and 
performance standard will result from any combustion modification 
method for NO/sub x/ reduction. 


30139 (IS-ICP—55) Surface water quality associated with the 
surface mining of Iowa coal. Gulliford, J.B.; Wildman, R.B.; Payne, 
L.K. (Iowa State Univ. of Science and Technology, Ames (USA). 
Energy and Mineral Resources Research Inst.). 7 Nov 1977. 30p. 
Dep. NTIS, PC A03/MF AO1. 

The findings of an exhaustive study of coal mining and coal 
preparation industries are reviewed for the purpose of developing 
limitation guidelines and performance standards. Successful technol- 
ogies are discussed for treatment of acid mine water collected in 
settling ponds. A combination of limestone (less expensive, safer to 
handle, most effective at low pH levels) and lime (more effective in 
neutralizing at higher pH’s) is recommended when cost is an impor- 
tant consideration, as in Iowa mining. We recommend two ponds, 
with raw water entering the second pond after treatment with 
limestone/lime on a regulated dose/flow rate with thorough mixing. 
The second pond would serve a clarifying purpose for settling of the 
floc of insoluble sulfates and hydroxides. Adequate retention time is 
important before discharge of the effluent to the receiving stream. 
We are confident that the effluent from this secondary pond could 
be expected to meet EPA and DEQ standards if the pH of the 
treated water were raised to 7 to 9. EPA has documented these 
performance standards at the mining operations included in their 
study. The engineering and application costs of this treatment 
method should be well within reach of Iowa mining companies. 


30140 (IS-ICP—56) Water quality guidelines for acid mine drain- 
age and strip mine areas in Iowa. Nesler, T.P.; Bachmann, R.W. 
(Iowa State Univ. of Science and Technology, Ames (USA). Energy 
and Mineral Resources Research Inst.). Feb 1977. 178p. bep. NTIS, 
PC A09/MF AO1. 

Extensive literature compilation and investigation of state-of- 
the-art reclamation in four states contiguous to lowa were conduct- 
ed to review: the impact of coal mining upon water quality; the 
reclamation techniques utilized in countering the adverse effects of 
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acid mine drainage; and the problems encountered in water quality 
managemen. of strip-mined lands. Field analyses in strip-mine areas 
of Iowa have demonstrated similar degradation of water quality due 
to acid mine drainage. Distributions of alkalinity, specific conduc- 
tance, sulfate and total iron in the streams with watersheds affected 
by mining were significantly different than those determined for the 
control streams, according to Chi-square analysis. The water quality 
is expected to worsen with expanding coal-mining activity unless 
effective reclamation accompanies this expansion. From the litera- 
ture and based on the experience of other coal-mining states, certain 
techniques are considered essential in maintaining a suitable water 
quality in strip-mine areas. Segregation of acidic and nonacidic cast 
overburden, isolation and deep burial of spoil and mine wastes, 
hydrologic isolation of mine and coal processing areas, landscape 
stabilization through grading and revegetation, and cover or neutral- 
ization of abandoned strip-mine areas are the primary elements of 
successful regional reclamation and rehabilitation efforts. These ef- 
forts may be aided by premining analysis of mining impacts and 
planning of reclamation activity suitable to land use potential. Rec- 
ommendations involving water quality regulations and further re- 
search necessary are provided. 


30141 (IS-ICP—58) Groundwater report, Iowa Coal Project 
Demonstration Mine No. 1. Sendlein, L.V.A.; Stangl, D.W. (iowa 
State Univ. of Science and Technology, Ames (USA). Energy and 
Mineral Resources Research Inst.). Jun 1977. 13lp. Dep. NTIS, PC 
A07/MF AOl. 

Portions of document are illegible. 

An extensive groundwater monitoring system was placed on 
an active coal stripmining and reclamation site, the Iowa Coal 
Project Demonstration Mine Number One, located ten miles south- 
west of Oskaloosa, Iowa. Twenty-nine groundwater sampling tubes 
or piezometers were installed at various depths to measure ground- 
water level fluctuations and to monitor groundwater chemical 
changes. Chemical analyses include pH, specific conductance, chlo- 
ride, alkalinity, sulfate, nitrate-nitrogen, total and ferrous iron, 
chemical oxygen demand, total hardness, calcium hardness, and 
manganese. Chemical analyses, temperature, and water depth mea- 
surements were conducted on a monthly basis to identify possible 
increased sulfate, hardness, alkalinity, cation concentrations, and the 
effects of an “acid” water plume, possibly generated by mining 
methods used on the site. Water level data also was used to indicate 
the extent of dewatering of “aquifers” near active mining cuts, and 
to detect the rate of return of groundwater into the reclaimed 
portions of the mine. Findings show that water table lowering 
outside the active mining area is confined to the north hill area in the 
coals and sands and gravel; no significant acid plume has been 
generated after a year and one half of mining; and groundwater 
recharge to reclaimed mine cuts is slow. 


30142 (IS-ICP—60) Static bioassay testing of Iowa Coal Benefi- 
ciation Plant magnetite-slurry with channel catfish (Ictalurus puncta- 
tus). Muncy, R.J.; Barrett, F.I. (lowa State Univ. of Science and 
Technology, Ames (USA). Energy and Mineral Resources Research 
Inst.). 1977. 70p. Dep. NTIS, PC A04/MF AOI. 

Since coal beneficiation is a new area of environmental re- 
search, little, if any, information has been published on the toxic 
effects of coal waste water and waste material from processing 
plants. In an attempt to furnish information static bioassay tests were 
conducted under controlled laboratory conditions with coal waste 
water and treated water containing crushed ISU coal using channel 
catfish, Ictalurus punctatus, as test species at temperature of 22°C for 
96 hours. Bioassay tests using coal waste water and using treated 
water containing crushed coal resulted in 100 percent mortality in 
the 60 percent, 100 percent, filtered (100 percent) concentrations and 
in the 200 mg coal/], 20 mg coal/1, and 7.2 mg coal/] concentrations 
at pH below 5.0. No mortality occurred in the lower concentrations 
or on any other tests. No large amounts of metallic ions were found 
in any of the samples analyzed which could contribute to the 
mortality observed. Increased concentration levels of coal waste 
water or crushed coal added to treated water appeared to increase 
mortality by acting upon dissolved oxygen and/or pH. Higher 
concentration levels usually reduced survival time in those tests in 
which mortalities occurred. Test solutions in which pH were low- 
ered below 5.0 by adding sulfuric acid resulted in mortalities at 
higher concentrations of added crushed coal. 


30143 (ORNL/TM—46171) Environmental considerations for in- 

clusion in program opportunity notices, requests for proposals, and 

reports: fossil energy demonstration plants. Salk, M.S.; 

-N.; Barnthouse, L.W.; Berry, L.G.; Roop, R.D.; Sanders, 

F.S. (Oak Ridge National Lab., Tenn. (USA)). Jan 1978. Contract 
W-7405-ENG-26. 42p. Dep. NTIS, PC A03/MF AO1. 

This document was prepared for the Department of Energy, 
Division of Coal Conversion, for use in developing Program Oppor- 
tunity Notices (PON), Requests for Proposals (RFP), and Environ- 
mental Reports (ER). Environmental considerations to be addressed 
by Offerors and Contractors are divided into three parts that corre- 
spond to the separate stages of project development: (1) the Offeror’s 
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response to the PON or RFP; (2) the Contractor's performance of 
baseline data collection and environmental impact assessment that 
results in an Environmental Report (ER) for use by DOE in the 
preparation of an Environmental Impact Statement (EIS); and (3) 
the Contractor’s continuance of environmental monitoring and as- 
sessment during construction and operation. Environmental analysis 
and environmental protection are an integral part of the Offeror’s or 
Contractor's performance under contract to DOE. Consideration 
should be given to the health and socioeconomic status of man as 
well as to the physical and biological environment. The Offeror’s or 
Contractor's consideration of and commitment to avoiding adverse 
environmental impacts must be demonstrated at every stage of the 
process from planning through construction and operation. 


30144 (PB—272605) Underground mine drainage control Snowy 
Creek-Laurel Run, West Virginia, feasibility study. Report for Jul 
73—Mar 77. (West Virginia Dept. of Natural Resources, Charleston 
(USA)). Jun 1977. Contract EPA-S-802644. 144p. NTIS PC A07/ 
MF AOl. 

A study was conducted at the Snowy Creek - Laurel Run 
basin near Terra Alta, West Virginia, to determine the feasibility of 
demonstrating mine drainage control by known abatement tech- 
niques in abandoned coal mine areas having shallow overburden. 
The basin contains two abandoned mining complexes that have 
extensively deep-mined the Lower Kittanning coal found in the 
Mount Carmel syncline. Associated mine pool discharges are respon- 
sible for 90 percent of AMD pollution in Snowy Creek which 
discharges into the Youghiogheny River (now being considered as a 
part of the National Wild and Scenic Rivers System). Only one-third 
of the Snowy Creek - Laurel Run basin is affected by AMD. 
Additional inundation and stabilization of the mine pools were 
judged necessary to reduce the AMD pollution. The recommended 
approach was to use continuous clay core dams, a mine pool level 
control lake and movable wall bulkhead seals to increase the size of 
the mine pools. It was felt that this abatement approach was feasible. 


30145 (PB—272724) Subsidence and mining related problems, 
summary of research pr . Final report. (Baker (Michael), Jr., 
Inc., Beaver, Pa. (USA)). Apr 1977. 46p. NTIS PC A03/MF AOl1. 

This document summarizes three years of research into the 
various aspects of mine subsidence and its effects upon surface 
development within the Commonwealth of Pennsylvania. The intent 
of the Sueiivese and Mine Related Research Program is to identify 
the scope, nature and potential effects of mine subsidence and to 
develop comprehensive recommendations for reducing or eliminat- 
ing its effects upon lands within Pennsylvania and, more specifically, 
the Anthracite Coalfields of Northeastern Pennsylvania. Four dis- 
tinct investigative phases were defined to reach the overall project 
objective. Specifically these included; (1) the identification and de- 
lineation of a methodology to assess subsidence risk; (2) the identifi- 
cation and refinement of subsidence mitigation options currently 
available; (3) the formulation of feasible implementation strategies 
for dealing with subsidence hazard; and, (4) application and evalua- 
tion of the plan and progress recommendations to Northeastern 
Pennsylvania's Anthracite Region. 


30146 (PB—272959) Surface mine pollution abatement and land 
use impact investigation. Volume I. An introduction to the Eastern 
Kentucky area and its data characteristics. Final report. Adams, W.G. 
(Eastern Kentucky Univ., Richmond (USA)). 1 Aug 1975. 159p. 
NTIS PC A08/MF AO1. 

Volume I of the five volume series presents a general intro- 
duction to the physical, socio-economic, and data characteristics of 
Eastern Kentucky. Topics covered relating to the physical charac- 
teristics of Eastern Kentucky include geology, topography, climate, 
water resources, pedology, vegetation, and minerals. A discussion of 
the population, education, employment, income, housing, and social 
and economic literature is included in the section relating to the 
social and economic characteristics of the area. The characteristics 
of socio-economic, water quality, coal geology, revegetation-recla- 
mation, satellite and aerial imagery, and land use data are discussed, 
and apparent data deficiencies are presented as a concluding part of 
this section. Emphasis in the examination of each topic was on its 
relationship to the mining industry, or to land use and environmental 
problems. A discussion of the Inventory Map of Surface Mined 
Lands in Eastern Kentucky is included at the end of this report 
although the map is located in Volume V. 


30147 (PB—272960) Surface mine pollution abatement and land 
use impact investigation. Volume II. Watershed ranking selection of 
the study area, analysis of the study area. Final report. Adams, W.G. 
(Eastern Kentucky Univ., Richmond (USA)). 1 Aug 1975. 287p. 
NTIS PC A13/MF AO1. 

Phase II includes the development of watershed ranking 
criteria, the selection of a study area, the development of a land use 
classification system suitable for classifying land use in the study area 
and in other parts of Kentucky, an in depth analysis of the study 
area, the development of criteria to define coal mining related land 
use impacts, and the identification in the study watershed of areas 
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that should not be mined under existing regulations. The Eastern 
Coal Field has considerable socio-economic, and environmental di- 
versity. Parts have been heavily impacted by the mining industry. 
Severe, but only broadly defined environmental problems are some- 
times found in parts of the coal producing region, while other parts 
are relatively unaffected by mining. A basic problem exists in that no 
satisfactory method of delineating areas on a priority basis that have 
been, or possibly may be, impacted by the coal industry. A ranking 
system was developed as a part of this project to be used as a means 
of identifying areas that are or have the potential of being heavily 
impacted by surface mining. (Portions of this document are not fully 
legible) 


30148 (PB—272961) Surface mine pollution abatement and land 
use impact investigation. Volume III. Considerations of post mining 
land use, mine inventory and abatement plan for the quicksand water- 
shed. Final report. (Eastern Kentucky Univ., Richmond (USA)). Aug 
1975. 34p. NTIS PC A03/MF AO1. 

olume III of the five volume series primarily presents three 
general topics. The first of these is a discussion of considerations 
relating to post-mining land use. Following this discussion, an evalu- 
ation of factors relating to more important environmental and land 
use impacts of the surface mining industry in Eastern Kentucky is 
presented. The last topic presents a mine inventory of the 33 surface 
mines located in the Quicksand Watershed in Breathitt County, 
Kentucky. Surface mines have several environmental and land use 
impacts. Those considered in the discussion which are of special 
importance to Eastern Kentucky are hydrologic influence, sedimen- 
tation, spoil bank stability, the impact on the public road system and 
mine access roads, and haul road abandonment. A number of major 
conclusions of general applicability are given along with some 
conclusions specifically related to the Quicksand Watershed. 


30149 (PB—272962) Surface mine pollution abatement and land 
use impact investigation. Volume IV. An investigation of alternative 
data systems with a recommendation for a statewide environmental 
storage and retrieval system. Final report. Adams, W.G. (Eastern 
Kentucky Univ., Richmond (USA)). 1 Aug 1975. 29p. NTIS PC 
A03/MF AO1. 

The objective of this paper was to survey environmental 
information storage and retrieval systems and to recommend a 
system. Some of the Federal and state systems were interviewed as 
well as various alternatives. Also reviewed were vendors and manu- 
facturers’ products in the field of automated storage and retrieval, 
particularly minicomputers and associated peripheral devices. The 
system proposed was to merge the USGS system with interactive 
graphics packages. If, however, a completely new system is to be 
designed by systems planners in the Commonwealth of Kentucky, a 
summary of questions to be answered and a range of activities to 
follow are given. 


30150 (SR—107) Report on anthracite open pit mining: a feasi- 
bility study. Part V. Demographic impact simulation. Report exhibit 
No. 5. Knight, C.G.; Fuess, K.L. (Pennsylvania State Univ., Univer- 
sity Park (USA). Coal Research Section). 15 May 1976. 35p. State 
Univ., University Park. 

With a model now operative in preliminary form and return- 
ing results, the question of verification or validity of the model must 
be answered. Since the basis of much of the input data is the most 
recent data, the obvious, yet to many one of the most dubious, 
methods of verification appears to be a historical simulation. This 
type of simulation is an attempt to take the historical data from one 
specific date, and through the use of the simulation model, replicate 
as closely as possible the values of another date. The problems that 
arise from this type of verification are fairly easily noted. It is highly 
probable that there will be inconsistencies in the data collection or 
methods of reporting. Considerable time, effort, and money may 
have to be extended to collect the required two full sets of data. 
Also, a major problem revolves around the way in which to inter- 
pret results of historical simulations. The historical simulation to be 
used as some measure of the verification of this model will be an 
attempt to represent the changes in the study area from 1960 to 1970. 


30151 (TID—27935) Task summary report V: the design and 
implementation of an environmental monitoring program for ERDA 
fossil fuel facilities. Rolan, R.G. (Dalton-Dalton-Little-Newport, 
Cleveland, Ohio (USA)). Apr 1977. Contract EX-76-C-01-2495. 86p. 
Dep. NTIS, PC A05/MF AO1. 

These guidelines outline a procedure for the detailed design 
and specification of environmental monitoring projects relating to all 
coal technology research and development funded by ERDA, as 
well as a procedure for determining when and how much of such 
monitoring is appropriate. The guidelines cover effluent and ambient 
monitoring for: coal gasification, coal liquefaction, 
magnetohydrodynamics, fluidized bed combustion, combined power 
cycles, coal-oil slurry combustion, and in-situ gasification; they are 
also potentially applicable to: physical and chemical coal cleaning 
and flue gas desulfurization. The guidelines do not address OSHA 
monitoring, process monitoring, the monitoring of socio-economic 
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effects, or the monitoring of raw material resource extraction, unless 
such extraction is an integral part of the technology under develop- 
ment. Environmental monitoring is required for two basic reasons, 
the first related to compliance with federal, state, and local laws and 
regulations, and the second related to the programmatic aspects of 
developing environmentally acceptable ways of using coal. It is 
desirable for ERDA to demonstrate, through monitoring, that it is in 
compliance with all applicable standards and regulations in order to 
promote public acceptance of advanced coal technologies. Such 
monitoring will permit ERDA to protect the public health, safety, 
and welfare by modifying plant operations if ambient environmental 
conditions produced by a given plant exceed tolerable limits. 


30152 Soil fungal populations and soil respiration in habitats 
variously influenced by coal strip-mining. Lawrey, J.D. (Ohio State 
Univ., Columbus). Environ. Pollut. (London); 14: No. 3, 195-205(Nov 
1977). 

Strip-mining for coal in the eastern US results in severe 
environmental impacts to soil subsystems. Edaphic characters of soil 
collected from five habitats located in a coal strip-mining reclama- 
tion area in Perry County, Ohio revealed that strip-mined soils 
generally exhibited lower pH and higher levels of trace metals than 
did soils from habitats not influenced directly by strip-mining. The 
five habitats studied included: a non-vegetated strip-mined habitat: 
three vegetated strip-mined habitats, dominated either by Pinus 
resinosa, Robinia pseudoacacia or Populus grandidentata; and a 
control habitat dominated by Fagus ea > and unaffected by 
strip-mining. There were generally fewer fungal genera isolated 
from soils of strip-mined habitats than from soils of the unstripped 
habitats. Soil respiration data collected from soils of each habitat 
using manometric techniques revealed that respiration was generally 
higher in soils from the unstripped control habitat than from soils 
directly influenced by strip-mining. The environmental impact of 
coal strip-mining is evident in the soil microfloral diversity and 
activity, and may influence decomposition potential, cycling of trace 
elements and soil development, long after successful establishment of 
vegetation. 


30153 (ORNL-tr—4570) Environmental conditions and the vege- 
tation on fly-ash heap near Skawina. Druzkowski, M.; Gorski, A.; 
Loster, S.; Medwecka-Kornas, A. Translated by L. Murphy from 
Zesz. Nauk. Uniw. Jagiellon., Pr. Chem.; No. 5, 31-69(1977). 35p. 
Dep. NTIS, PC A03/MF AO1. 

The fact that the extensive ash heap in Skawina is no longer a 
depressing desert for the environment must be recognized as a great 
success attained through recultivation. Permanent herbaceous vege- 
tation on a heap accelerates the soil-forming process, improves 
humidity conditions, lowers the alkaline reactivity of the soil, and 
enriches it with other nutritious components. Therefore plowing, 
mowing, and especially burning the surface occupied by vegetation 
retards biological recultivation. For the purpose of making recultiva- 
tion easier, it appears desirable to introduce a certain amount of 
organic material onto the surface of the pure ash. In the concrete 
case of the "Skawina” heap, barley residue has proven to be very 
suitable for this purpose. In case mineral fertilizer is used, it appears 
that ammonium sulfate, which acidifies the soil and has a slow and 
long-lasting activity, is more suited under these conditions than 
ammonium nitrate. In agricultural use of the surface recultivated 
with an addition of soil, only plants which do not require deep 
plowing should be used, because otherwise the relatively thin layer 
of soil (30 cm) will be mixed intensively with ash, and its suitability 
will diminish rapidly. At the same time it is necessary to use high 
dosages of fertilizer, and organic fertilizer as far as possible. 


RESERVES AND EXPLORATION 


30154 (BM-IC—8655) Reserve base of bituminous coal and an- 
thracite for underground mining in the eastern United States. (Bureau 
of Mines, Pittsburgh, Pa. (USA)). 1974. 432p. Dep. NTIS, PC A19/ 
MF AOl1. 

The coal reserve base is defined for coalbeds having sufficient 
thickness for underground mining within a depth range compatible 
with economic recovery. The reserve data are compiled by the 
Federal Bureau of Mines by updating and reevaluating previous 
estimates of the U.S. Geological Survey, State geological surveys, 
and others. Through the application of computer techniques, the 
tonnages are compiled by State, county, coalbed, and rank. Coal 
reserves base is allotted to sulfur categories by a statistical apportion- 
ment of data from available Bureau of Mines reports and records. 
The coal reserve base in those States east of the Mississippi River, 
minable by underground methods, is estimated to be 169 billion tons 
in coalbeds greater than 28 inches in thickness to a maximum depth 
of 1,000 feet. Excluding those coals in reliability categories other 
than measured and indicated, the underground reserve base includes 
162 billion tons of bituminous coal and 7 billion tons of anthracite. 
Of the total, 27 billion tons contains 1.0 percent or less sulfur. Most 
of this low-sulfur coal is in the southern Appalachian area. Approxi- 
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mately 16 percent of the underground reserve base is without 
available analyses. A glossary of terms applicable to a classification 
system for coal resources and reserves is included to provide a 
common yardstick for determining coal resources and reserves. 


30155 (NP—22939) Ozarks Region energy alternatives study. 
Working Paper VI.B. Lignite resource development: opportunities and 
constraints. Limaye, D.R.; Cook, F. (Mathtech, Inc., Princeton, N.J. 
(USA)). Mar 1977. 5ip. Regional Commission, Little Rock, AR. 

This Working Paper examines the potential for lignite re- 
source development in Arkansas and Louisiana. Estimates of the 
lignite resource base and other available data from existing studies 
are assembled and reviewed in order to identify the major factors 
influencing the extraction and utilization of lignite. Potential oppor- 
tunities for power generation, gasification, and liquefaction are ex- 
amined and illustrative comparisons of lignite vs. Western coal are 
presented. Specific recommendations are made for the states of 
Arkansas and Louisiana and for the Ozarks Regional Commission to 
address the potential problems and constraints and to utilize this 
abundant resource. 


30156 (USGS-OFR—77-283) Preliminary report on 1976 drill- 
ing of coals in Campbell and Sheridan counties, Wyoming; and Big 
Horn, Dawson, McCone, Richland, Roosevelt, Rosebud, Sheridan, and 
Wibaux counties, Montana. (Geological Survey, Denver, Colo. 
(USA); Montana Bureau of Mines and Geology, Butte (USA)). 1977. 
404p. TIC. 

Portions of document are illegible. 

The purpose of this program was to gather data on the 
thickness, quality, extent, correlation, and recoverability of coal 
beds, and the lithologic and petrographic characteristics of the 
associated rocks in the Fort Union and Wasatch Formations (Terti- 
ary) of northeastern Wyoming and eastern Montana. The report 
includes lithologic logs (corrected in depth intervals to match the 
geophysical logs, where available) and geophysical logs on the drill 
holes. Core samples from some of the drill holes have been submitted 
to the U.S. Bureau of Mines for proximate analyses and determina- 
tion of Btu/lb values and form of sulfur present. Trace element 
analyses are being done. The locations and drill-hole numbers are 
shown on maps. The locations of a drill hole within a section are 
identified on the data sheets by a letter-designated tract and by 
distance from section lines. 


30157 (UCRL-Trans—11329) Accuracy of analog registration in 
gamma—gamma logging. Utkin, V.I.; Burdin, Yu.B. Feb 1978. Trans- 
lated from pp 52-57 of Yaderno-Geofizicheskie Issledovaniya, Akad. 
Nauk SSSR, Ural. Nauchn. Tsentr., Sverdlovsk, USSR, 1975. 9p. 
Dep. NTIS, PC A02/MF AO1. 

A method of estimating errors in selective gamma-gamma 
logging used in determining heavy metals in deposits or ash content 
of coal is described. The accuracy of selective gamma-gamma log- 
ging data interpretation depends on measurement of the amplitude of 
the intensity anomaly and the absolute value of the intensity regis- 
tered in the logging. It is noted that graphic error is the major 
contributor to total error in calculating ash content of coal using the 
selective gamma-gamma logging method. By using digital recording 
techniques on the measurement data the graphic error can be low- 
ered to a small value. With allowance for this error the method of 
measuring amplitude of the anomaly in intensity is promising for the 
determination of coal ash content. (JRD) 


30158 Zonality of coal deposits. Prokopchenko, A.S. Sov. Geol.; 
No. 4, 90-101(Apr 1977). (In Russian). 

The most important morphological changes in coal deposits 
are manifested in an alternating zonality of large (tens and hundreds 
of square kilometers) zones that differ from each other by absolute 
magnitude, structural type, and degree of intrazonal mutability of the 
indicated parameters. A criterion is suggested for identifying three 
morpholo-genetic types of such zones, their diagnostic features are 
cited, the characteristics of various type zonal spatial displacement 
are described, intrabasin zones and optimal coal deposit nodes are 
identified, and the evolution of maximal carboniferous contours is 
examined. The correlation among morphological zonality, the condi- 
tions of its emergence, the relative role of paleotectonic and paleo- 
geographic factors in the formation of coal deposit zonality is 
analyzed. The essential role of allochthonous vegetative mass accu- 
mulation in the formation of coal strata in various zones is empha- 
sized. The indicated features may be applicable to problems in 
forecasting the morphologic mutability of coal deposits and the 
optimization of prospecting systems. 1 table, 5 illustrations. Bibliog- 
raphy: 12 titles. 
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30159 (CONF-771024—4) North American Coal Corporation's 
Illumination Program. Elliott, J.R. (North American Coal Corp., 
Cleveland, Ohio (USA)). 1977. 9p. American Coal Corp., Cleveland, 


OH. 

From NCA/BCR coal conference; Louisville, KY, USA (19 
Oct 1977). 

Over the past 18 months the technology in mine illumination 
developed by MESA has been ted and used by coal operators 
and manufacturers to comply with illumination standards. However, 
just as problems delayed the development of the technology, addi- 
tional problems have occurred in its application. Since publication of 
the rules, there have been changes in interpretations. These interpre- 
tations have involved the inby end of the shuttle car and the distance 
from the face a mining machine can be. The BCOA and UMWA 
Joint Industry Health and Safety Committee have submitted a report 
that advocates changes in the law. MESA has yet to officially 
respond to this report. There have been rescinding and revoking of 
permissibility approvals. On June 10, 1977 MESA rescinded five 
certification numbers and advised of possible failure or breakage of 
the polycarbonate in ten other certified lighting fixtures. This action 
delayed installations of lighting systems for two months and ques- 
tioned the safety of face illumination. Radiation hazards have oc- 
curred in connection with the use of mercury vapor lamps. If the 
outer glass envelope of a mercury vapor lamp is broken and the 
lamp continues to operate hazardous amounts of UV radiation are 
emitted from the inner arc tube. Lamps now under development are 
to be self-extinguishing when the outer glass envelope is broken. 
Operators have had to develop their own custom designs, cope with 
glare, and wait for additional manufacturers to enter the market. 
Before widespread use of illumination can take place these problems 
must be resolved and enough time should be allowed to comply. 


30160 (FE—2370-16(Vol.2)) Coal mine-coal conversion plant: 
interface evaluation and conceptual design. Volume II. Final report. 
(Bechtel Corp., San Francisco, Calif. (USA)). Nov 1977. Contract 
EX-76-C-01-2370. 496p. Dep. NTIS, PC A21/MF AO1. 

Volume II is intended for use with Volume I for the develop- 
ment of specific coal mine-coal conversion plant interface designs. 
This volume deals with individual interface design modules grouped 
into operational categories. For most module presentations, the 
following information is provided: facility description, estimated 
capital costs, estimated mean annual operating costs and major 
equipment list. Facility descriptions are intended to provide an 
understanding of module content and the major alternatives consid- 
ered in module conceptual design. Using the module descriptions 
and cost estimates, users of this report will be able to construct an 
interface of their choosing, for initial evaluation and feasibility 
studies. Should an Integrated Coal Mine Complex be determined 
appropriate for a specific site, either automated mine trains or 
conveyor systems for coal transport can be selected and subjected to 
site-specific analysis. Further, if coal cleaning is desired, a module 
for that operation can be included in specific interface designs. The 
number of interfaces which can be constructed for evaluation of site- 
= or equipment constraints is limited only by the imagination 
of the user. 


30161 (IS-ICP—59) Analysis of the fugitive dust problem associ- 
ated with the surface mining of Iowa coal. Takle, E.S.; Becker, D.L. 
(Iowa State Univ. of Science and Technology, Ames (USA). Energy 
and Mineral Resources Research Inst.). 1977. 68p. Dep. NTIS, PC 
A04/MF AO1. 

Suspended-particulate emissions associated with the mining, 
handling, and transportation of coal in Iowa, make suspended partic- 
ulates the single worst pollutant threatening to violate present air 
quality standards. Surface strip-mining operations produce 24-hour 
particulate concentrations that average greater than surrounding 
areas, and produce greater daily variability. High daily averages and 
variability are due to two simultaneous occurring effects—a large 
potential dust source approaching urban levels, surrounded by low 
ambient background levels. Topographical differences and rapid 
meteorological changes result in a wide range of atmospheric disper- 
sion conditions. Dry, windy periods are most conducive to high 
particulate concentrations. Distributions of particle sizes were ob- 
served to closely resemble the log-normal distribution. Periods of 
abnormally high concentrations result in conditions which would 
increase the amount of inhaled particulate matter deposited in the 
nasal canal, trachea and primary bronchi, and alveoli. Although 
there were no violations of present MESA health standards for 
mining personnel operating within the site boundaries, there were 
repeated violations in state primary and secondary ambient stand- 
ards. Violations can be prevented by reducing source emissions. 
Because the largest single source emission is associated with hauling 
operations on unpaved surfaces, dust control on the haul roads 
would likely prevent violations. 


30162 (NP—22832) Hydrogeologic conditions and projections 
related to mining near Colstrip, southeastern Montana. Bulletin 102. 
Van Voast, W.A.; Hedges, R.B.; McDermott, J.J. (Montana Bureau 
of Mines and Geology, Butte (USA); Montana Coll. of Mineral 
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Science and Technology, Butte (USA)). Jun 1977. 45p. Bureau of 
Mines and Geology, Butte. 

The Rosebud and McKay coal beds are important aquifers 
and are the objects of strip coal mining near Colstrip. They transmit 
about 5,000 cu. ft. of ground water per day across areas that will 
a be mined. Hydraulic conductivities and storage coefficients 

or mine spoils are similar to those of confined coalbed aquifers. 
Implications are that spoils do not act as barriers to ground-water 
flow and that rubble zones along the mine floors contain water 
under pressure greater than atmospheric. Groundwater quality near 
Colstrip is diverse. Dissolved-solids concentrations range between 
about 400 and 6,000 mg/I and are generally highest in waters from 
the oldest mine spoils. Sulfate is the predominant anion; no specific 
cation is predominant. Dissolved lead is detectable in most waters in 
the area; concentrations appear somewhat higher in waters associat- 
ed with mine spoils than in other waters. Mine-cut effluents are 
chemical mixtures of ground waters normally discharging along 
outcrops and subcrops; they have not caused degradation of water 
quality. Water-level measurements since 1974 have detected no 
mining-related changes around the Rosebud mine; within 1'/2 miles 
west of the Big Sky mine, declines have been 1 foot or more. 
Ultimately, active mine cuts may physically destroy five reservoirs, 
four springs, and twenty-six wells; in addition reliabilities of four 
reservoirs, three springs, and nine wells may be reduced. Where 
ground-water supplies are lost, new ones will be obtainable from 
wells completed in deeper aquifers. After mining, ground-water-flow 
patterns will reestablish in the reclaimed areas and will not differ 
greatly from present patterns. Ground waters will be chemically 
diverse; principal constituents will probably be magnesium and sul- 
oe and dissolved lead concentrations may be generally higher than 
before. 


30163 (PB—272373) Long-term environmental effectiveness of 
close down procedures: eastern underground coal mines. Final report. 
Bucek, M.F.; Emel, J.L. (HRB-Singer, Inc., State College, Pa. 
(USA)). Aug 1977. Contract EPA-68-03-2216. 155p. NTIS PC A08/ 
MF AOl. 

This report describes the long-term effectiveness of deep mine 
closures that have been or are planned to be implemented in the 
eastern United States coal mining regions. The data provide a basic 
understanding and a general assessment of the various sealing tech- 
niques and the problems the user may encounter with each. 


30164 Rack-driven mining machine with pivotal guide shoe. Lan- 
fermann, W. (to Gebr. Eickhoff, Maschinenfabrik und Eisengiesserei 
m.b.H.). US Patent 4,067,620. 10 Jan 1978. Priority date 20 Nov 
1975, German, Federal Republic of (F.R. Germany). 6p. 

Patent describes a mining machine of the type which moves 
along a track or conveyor provided with a gear rack and wherein a 
driven gearwheel on the machine engages the rack to move the 
machine along the track. At least one skid is pivotally connected to 
the mining machine and bears upon and is guided by the rack, the 
pivotal connection of the skid to the machine being intermediate the 
ends of the skid. The gearwheel is fixedly mounted on the mining 
machine and extends through an opening in the skid to mesh with 
the gear rack whereby rotation of the gearwheel will cause the 
machine to traverse the track. The axis of rotation of the gearwheel 
lies in a vertical plane through which the pivotal axis of the skid 
extends whereby the skid can articulate along the rack without 
affecting the engagement of the gearwheel with the rack. 


30165 Mine roof support and method in longwall mining of thick 
mineral seams. Simpson, T.L. (to Atlantic Richfield Co.). US Patent 
4,065,929. 3 Jan 1978. Filed date 8 Mar 1978. 8p. 

A bi-directional shearing machine mines a longwall face at 
the bottom of a thick mineral seam in a retreat operation under the 
protection of a row of adjacent powered roof supports each of 
which extends in a direction transverse to the solid face. Progressive 
advance of these roof supports allows the overlying mineral strata to 
cave. Each roof support is separated into articulated forward and aft 
units provided with separate sets of hydraulic props and having their 
solid canopies interfitted in end-to-end relation. The bases of the two 
units are interconnected with a push-pull hydraulic ram which 
enables relative longitudinal movement between the two units so 
that they may be advanced independently along a common axis 
toward the solid longwall face as the work progresses. During the 
advance of the forward units to provide face support, plowing and 
loading of carved mineral on the gob side may proceed without 
interruption. To accelerate caving, the aft units are independently 
advanced with an attached gob side chain conveyor and gob plow 
retracted beneath their canopies for protection. Starting from this 
retracted position, the gob conveyor and gob plow are allowed to 
load gradually out into the flushed coal. 


30166 Pravila bezopasnosti v ugol’nykh i slantsevykh shakhtakh. 
(Safety principles in coal and shale mines). Moscow; Nedra (1976). 


The government rules and regulations on safety measures in 
coal and shale mines covering all areas of mining operations are 
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compiled. Regulations are also given for reporting safety violations 
and the penalties imposed. (JSR) 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 30021, 30031, 30037, 30103, 
30221, 30236 


30167 (CONF-7710110—, pp 64-106) Utilization characteristics 
of blending Eastern and Western coals. Pelley, C.R. (AMAX Coal 
Co., Indianapolis). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

This paper describes the utilization of Western subbituminous 
coal as used in a utility-sized steam generator. It compares this coal’s 
characteristics with those of a typical Midwestern and Eastern coal 
as a base and reviews the various design considerations when blends 
of these coals are used. The effects of blending various low-sulfur 
Western coals with Midwestern or Eastern coals to achieve a 
predetermined sulfur dioxide emission and the resulting alteration in 
the coal characteristics as they apply to utilization are also reviewed. 
The blending of coals as one means of complying with sulfur dioxide 
regulations will take on increasing importance as the various dead- 
lines for compliance with new and existing regulations approach. 
Considering the availability of both the Eastern low-sulfur and the 
Western low-sulfur coals, which could be blended with Midwestern 
coals for the purpose of achieving a predetermined sulfur level, it is 
very timely that the affected utilization characteristics of various 
coal blends be considered. While the desired sulfur content may be 
achieved, several other problems that occur when different coals are 
blended may be inherited. 


30168 (CONF-7710110—, pp 137-145) Dewatering tailings and 
coal fines by centrifugation. Keith, F.W. Jr.; Moll, R.T.; O’Donnell, 
C. (Pennwalt Corp., Warminster, PA). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

Two basic factors from inside and outside the coal mining 
industry favor more efficient dewatering of tailings or coal refuse 
slurry and coal fines: (1) Economics require recovery of more of the 
fine coal fractions to produce more marketable coal; this has led to 
the introduction of more efficient equipment for recovery of part of 
the fines, an action that compounds the problem of handling the 
even finer residual material. (2) The public and all levels of govern- 
ment are committed to a strong environmental policy which includes 
a mandate that mined land be reclaimed and returned to something 
resembling its original condition. This major problem for mining and 
preparation plant operations is compounded by difficulty in disposal 
of large volumes of refuse slurry. In the past the problem was met by 
impounding the slurry, but public pressure and lack of space will 
force more operators to dewater prior to returning the solids to the 
land. The installation of dewatering equipment, although initially 
more costly than impoundment, may prove less costly in the long 
run. There are presently two prncipal methods in use for dewatering 
coal fines and refuse; these are filtration and log G centrifugation. 
Presently available types of centrifuge for this purpose and their 
performance are described. 


30169 (IS-ICP—5) Advanced preparation techniques for remov- 
ing ash-forming constituents from Iowa coals. Beeson, J.L.; Beck, S.R. 
(Iowa State Univ. of Science and Technology, Ames (USA). Energy 
and Mineral Resources Research Inst.). Apr 1975. 23p. (CONF- 
7504138—1). of Gas Technology, Chicago, IL. 

From Meeting of the Iowa academy of science; Ames, IA, 
USA (19 Apr 1975). 

The purpose of this work was to explore the use of relatively 
simple beneficiation processes with coals ground to no smaller than 
100 mesh size; from the data presented, it is apparent that the 
effectiveness of any beneficiation process for removing the ash- 
forming mineral matter from Iowa coals will depend upon attaining 
a high degree of liberation of the mineral matter from the coal. Oil 
agglomeration could then be used to separate the ash-forming miner- 
al matter from coal with higher recovery of combustible matter than 
is currently obtained with conventional washing processes. Econom- 
ic studies of oil agglomeration show that the production cost is 
sensitive to the cost of coal and oil and relatively insensitive to 
equipment and labor costs; thus moderate fluctuations in coal and oil 
costs would be expected to have a strong influence on product 
selling price. Because of this, other separation processes such as 
froth flotation or hydrocloning might be more attractive. Published 
data for a two step froth flotation process suggest that at least a 60 to 
70% recovery of feed coal can be obtained in two stages, and by 
increasing the number of stages used, recovery might be improved. 
Published data also show that as pyrites are physically liberated from 
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coal, sharp separations can be obtained by froth flotation; however, 
when processing very small particle sizes froth flotation does not 
differentiate strongly between particle types, and separations are not 
as sharp as with larger particles. The advantages and shortcomings 
of the beneficiation methods studied here have not been deeply 
investigated, but it is clear that refinements in the comminution 
rocess are needed to obtain a higher degree of liberation of ash- 
orming mineral matter from coal. 


30170 (ORNL/TM—6186) Review of the literature on leachates 
from coal storage piles. Davis, E.C.; Boegly, W.J. Jr. (Vanderbilt 
Univ., Nashville, Tenn. (USA); Oak Ridge National Lab., Tenn. 
(USA)). Jan 1978. Contract W-7405-ENG-26. 45p. Dep. NTIS, PC 
A03/MF AO1. 

Runoff from coal storage piles associated with coal conver- 
sion or combustion facilities may represent a potential source of 
environmental pollution. This report is an assessment of existing 
information on coal pile leachate. The assessment indicates that few 
detailed studies have been conducted to date, and these are limited 
and the results are highly variable. More detailed long-range studies 
using various t of coal are recommended. These studies should 
be carried out both in the laboratory and in field-scale experiments. 


30171 (TID—28208) Coal pump development and technical sup- 
port. Quarterly project report, 4 July—2 October 1977. Report No. 4. 
Murphy, A. (Jet Propulsion Lab., Pasadena, Calif. (USA)). 1977. 
Contract EF-77-A-01-2616. by Dep. NTIS, PC AOS/MF AOl1. 

Following evaluation of the ongoing feed system develop- 
ments and preparation of a coal feed system development plan, pilot- 
scale development efforts were decided upon their contracts revised. 
The work to be carried out under these revised contracts is de- 
scribed. Efforts in support of the feeding systems development such 
as the rheological properties of coal and their change with tempera- 
ture are reported. (ETN) 


30172 Method for g coal. Switzer, G.W. (to Gilbert 
Associates Inc.). US Patent 4,067,700. 10 Jan 1978. Filed date 24 
May 1976. 6p. 

Apparatus and a method of comminuting coal to about 1 to 10 
microns size comprises introducing the coal particles into a plurality 
of vessels, each of which is subjected to high pressure, superheated 
steam which infuses into the pores of said particles equalizing the 
pressure therein with that surrounding the particles in the vessel. By 
opening a discharge valve of each vessel connected to a nozzle 
leading into a housing, in which a paddle wheel is located, the 
particles will burst in each vessel to smaller size because of the 
reduction of the pressure therein surrounding the particles. Opening 
of said valve will effect acceleration, turbulence and collision of the 

icles to cause further breakage particularly as the particles are 
urther expanded through the nozzle and against the blades of the 
— wheel driven in a direction opposite that of the nozzle jets. 
e vessel may be operated under partial vacuum by connection to a 
steam condenser through which cooling water flows. The commin- 
uted coal is heated to produce gases and submicron char. 


30173 Experimental study of unsteady characteristics of hetero- 
geneous slurry transportation in pipeline. Yokogawa, A.; Suzuki, M.; 
Isaka, M. Hitachi Zosen Giho; 38: No. 4, 43-48(Dec 1977). (In 
Japanese). 

In order to establish a technique to prevent the blockade of 
heterogeneous slurry pipelines, unsteady characteristics of transpor- 
tation were studied. Experiments were carried out using a test 
pipeline, about 130m long and 50mm diameter. The flow rate, solid 
concentration and pressure in the pipeline were measured when feed 
rates of solid particles were quickly varied. The same measurements 
were also taken, when flow rates were controlled in several values. 
Various useful data were obtained for planning the heterogeneous 
slurry pipeline, though this study is an elementary one. 


COMBUSTION 


REFER ALSO TO CITATION(S) 30029, 30109, 30115, 30117, 
30118, 30132, 30734, 30741, 30742, 30743, 30744, 30746, 30747, 
31495, 31496, 31637, 31638, 31642, 31644, 31646, 31650 


30174 (CONF-770447—P1, pp 77-84) Industrial application of 
fluidized-bed combustion. Norcross, W.R. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

n Proceedings of the fluidized bed combustion technology 


I 

eee oy Volume I. 

mbustion Engineering responded in late 1975 to ERDA's 
notice addressed to the development of the fluidized-bed combustion 
concept for demonstration in the industrial sector. The C-E proposal 
was selected as a demonstration plant for Category I, Industrial 
Steam Generator. Steam is to be provided for back pressure turbine 
and industrial processes and heating requirements. A minimum ca- 
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pacity of 50,000 Ibs. steam/hour up to a maximum of 500,000 Ibs. 
steam/hour and a minimum pressure of 250 psig is within the scope 
of this classification. Also, the steam is to be superheated. The 
primary fuel must be coal from a nearby mine. The coal may include 
lignites, anthracite, all high-sulfur coals, high slagging and corrosive 
coals plus wastes such as bituminous refuse piles. It is the goal of the 
program to demonstrate the potential of an atmospheric pressure, 
natural circulation fluidized-bed unit. 


30175 (CONF-770447—P1) Proceedings of the fluidized bed 
combustion technology exchange workshop. Volume I. (Energy Re- 
search and Development Administration, Washington, D.C. (USA); 
Electric Power Research Inst., Palo Alto, Calif. (USA)). 1977. 356p. 
Dep. NTIS, PC A16/MF AO1. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

The Fluidized Bed Combustion Technology Exchange Work- 
shop was sponsored by the U.S. Energy Research and Development 
Administration and the Electric Power Research Institute. It was 
held Apr. 13-15, 1977. The proceedings include work carried out by 
US ERDA, US EPA, EPRI, TVA or by their contractors. The two 
volumes of the proceedings were published by the MITRE Corpora- 
tion/METREK Division, 1820 Dolley Madison Blvd., McLean, VA 
22101. Twenty-six papers in Volume I have been entered individual- 
ly into EDB and ERA. (LTN) 


30176 (CONF-770447—P1, pp 25-31) Application of FBC tech- 
nology to industrial boilers. Farmer, M.H. (Exxon Research and 
Engineering Co., Linden, NJ). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

A survey of operators of large industrial boiler systems re- 
vealed that almost all are considering the use of coal and are 
expecting that, eventually, such use will be avoidable. Once a 
decision to use coal is nade, consideration will be given to whatever 
coal-use technologies have been demonstrated to be commercially 
reliable at the time the decision is made. Installation of coal-fired 
FBC boilers will be considered if commercial reliability has been 
demonstrated to be competitive with environmentally acceptable 
alternatives. The potential for coal-fired FBC is concentrated in the 
chemicals, petrochemicals, petroleum refining, paper, primary 
metals, and food industries. FBC technology has important advan- 
tages that, currently, cannot be quantified. The advantages include 
flexibility to combust different types of coal, good control of NO/ 
sub x/ emissions, relatively unobjectionable solid wastes for which 
uses are under development, and ability to be fabricated and shipped 
in modules for simple field assembly. Hence a decisive advantage in 
new boilers is possible for FBC over scrubber technology provided 
that commercial reliability of FBC technology is demonstrated in 
time. Southwestern lignites, which contain appreciable amounts of 
alkaline ash, are not compliance coals if combusted conventionally 
but may become so in fluid-bed units. In general, Western coals of all 
ranks contain alkaline ash that can effect sulfur capture when the 
coals are combusted. A much higher level of sulfur capture is likely 
via FBC than with conventional combustion. 


30177 (CONF-770447—P1, pp 45-56) Industrial application flui- 
dized bed combustion process. Hanson, H.A.; DeCoursin, D.G. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

The objective of the program being carried out at FluiDyne 
and sponsored by ERDA, is to design, construct, and operate an 
atmospheric fluidized bed air heater and distribution system capable 
of supplying hot, low pressure process air to meet the space heating 
and process needs of a metal manufacturing plant. The demonstra- 
tion facility will be located at the Owatonna Tool Company in 
Owatonna, Minnesota, and will be designed so that it is capable of 
handling efficiently the various load fluctuations in this 265,000 sq. 
ft. plant and office complex. This plant site provides an opportunity 
to demonstrate and study the operation and interfacing of an FBC 
into existing systems and plant equipment in a variety of typical 
manufacturing operations. The long term objective is to demonstrate 
the coal burning fluidized bed as a gas heater for supplying clean, 
low pressure, hot gas for various industrial applications. Many 
industrial users require clean hot gases and/or liquids in their manu- 
facturing and material production processes. Potential applications 
include paint drying, paint curing, aluminum billet and reheat oper- 
ations (which require temperatures of about 1000°F), drying of 
— products, steel scrap processing/reheating, and spray 

rying. 


30178 (CONF-770447—P1, pp 57--75) Packaged industrial coal 
fired fluidized bed boiler concept analysis. Boland, J.; Kuwata, Y.; 
Webb, R.L. (Trane Co., La Crosse, WI). 1977. 
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From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

n the development of packaged industrial boilers for rail 
shipment, size limitations are important. Having established maxi- 
mum height, width and length, possible concepts can be proposed. 
The maximum size packaged boiler is restricted by rail clearance 
limitations. Lower overpasses and ground restrictions of buildings 
and docks along the right-of-way in the northeastern part of the 
U.S.A. provide the greatest size limitations. Areas east of Harris- 
burg, Pa., and north of Baltimore, are limited to a total height of 17’- 
10” above the rails. The width constraints are a maximum width of 
10’-6” to a height of 4 feet above the rail, and 12’-4” width above the 
4 feet deck height. This that the maximum width of the units shipped 
into the Northeast is limited to 12'-4” wide if the height is limited to 
13’-10”. Units that are designed with a narrow base width of 10’-6” 
for the first 8” of height, can have the maximum height increased to 
14’-4” through the use of a 3’-6” to 3’-8” deck height car. Within 
these limitations, the goal of a rail-shippable 300,000 lb/hr packaged 
FBC boiler appears to be attainable if forced circulation is used. Five 
possible FBC boiler designs have been evaluated in reaching this 
conclusion. 


30179 (CONF-770447—P1, pp 85-98) Georgetown University 
atmospheric fluidized bed presentation. Scarbrough, B.A. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977) 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

Developing and testing a 100,000 lb/hr coal fired boiler at 
Georgetown University is intended to prove that coal fired boiler 
plants in the 100,000 pph capacity range can: Be aesthetically and 
operationally acceptable in an urban university/medical complex 
environment; meet all air pollution standards; and be operated reli- 
ably and efficiently with personnel of experience typical to institu- 
tional boiler plants. The goals of the Georgetown fluidized bed 
boiler demonstration program are to: Adapt the ERDA 300,000 Ib/ 
hr fluidized bed technology (Rivesville) to boilers in the 15,000 to 
150,000 lb/hr size, for generation of 275 psig saturated steam, and 
operating in an institutional urban environment. We are confident 
that a successful fluidized bed demonstration plant at Georgetown 
will advance the use of coal by educational and medical institutions 
by at least ten years. 


30180 (CONF-770447—P1, pp 221-235) Battelle's multisolid 
fluidized-bed combustion (MS-FBC) process. Nack, H.; Weller, A.E.; 
Liu, K.T. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

A novel combustion process to burn high-sulfur coal is being 
actively developed at Battelle. The feasibility of this process has 
been successfully demonstrated in a 6-inch-diameter laboratory com- 
bustor. The process is called the "Multisolid Fluidized-Bed Combus- 
tion Process”. The MS-FBC involves burning crushed high-sulfur 
coal in combination with finely ground limestone in the ‘“Multisolid 
Fluidized Bed”. During combustion, the sulfur in the coal is convert- 
ed to sulfur dioxide that is subsequently absorbed by the added 
limestone and eventually removed along with the ash. An environ- 
mentally acceptable stack gas is emitted to the ambient atmosphere. 
The most significant characteristics of this process include: (1) 
excellent sulfur dioxide control capability, (2) exceptionally high 
coal-combustion rate, (3) high turn-down capability, (4) fast load- 
following, and (5) immediate shut-down and restart. These charac- 
teristics, as demonstrated to date, result in many advantages over 
existing coal-fired boiler systems and other fluidized-bed combustion 
processes in regard to cost, operations, engineering considerations, 
and environmental acceptability. The MS-FBC process is considered 
to be applicable to new industrial boilers, new utility boilers, and to 
the retrofitting of existing coal- and oil-fired boilers and other 
systems. Further, the combustion of other types of fuels and selected 
types of chemical reactions are likely to be amenable to the basic 
principles of the MS-FBC. 


30181 (CONF-770447—P1, pp 285-303) Centrifugal fluidized 
combustion of coal. Levy, E.K.; Chen, J.C. (Lehigh Univ., Bethle- 
hem, PA). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

The concept of centrifugal fluidized combustion shows excel- 
lent promise for applications where large capacities are needed and/ 
or where relatively small particles must be used. Because of the large 
radial accelerations generated by the rotation of the bed, relatively 
high fluidizing velocities can be achieved. This provides for compact 
combustors, resulting in easier startup and fewer problems with 
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solids feed and bed mixing. By varying the speed of rotation of the 
bed, bed temperature and fluidizing velocity, the power output of 
the device can be varied over an extremely wide range. Analyses 
developed for predicting bed pressure drop and minimum fluidiza- 
tion show good agreement with available experimental data. Experi- 
ments are now underway to study the mechanics of centrifugal 
fluidization, with particular emphasis on the continuous feeding and 
removal of solid material to a rotating bed. 


30182 (CONF-770447—P2) Proceedings of the fluidized bed 
combustion technology exchange workshop. Volume II. (Energy Re- 
search and Development Administration, Washington, D.C. (USA); 
Electric Power Research Inst., Palo Alto, Calif. (USA)). 1977. 477p. 
Dep. NTIS, PC A20/MF A011. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

The Fluidized Bed Combustion Technology Exchange Work- 
shop was sponsored by the U.S. Energy Research and Development 
Administration and the Electric Power Research Institute. It was 
held Apr. 13-15, 1977. The proceedings include work carried out by 
US ERDA, US EPA, EPRI, TUK or by their contractors. These 
two volumes of the proceedings were published by the MITRE 
Corporation/METREK Division, 1820 Dolley Madison Blvd., 
McLean, VA 22101. Twenty-five papers in Volume 2 have been 
entered individually into EDB and ERA. (LTN) 


30183 (CONF-770447—P2, pp 3-15) Design status of an atmos- 
pheric pressure fluidized-bed combustion/component test and integra- 
tion unit. Wilson, J.S. (Morgantown Energy Research Center, WV). 
1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

The Morgantown Energy Research Center of the Energy 
Research and Development Administration is preparing to build an 
Atmospheric Pressure Fluidized-Bed Combustion/Component Test 
and Integration Unit (AFB/CTIU). This unit is being designed to 
pursue the testing and development of hardware systems and their 
integration into a workable boiler system. The preliminary engineer- 
ing phase of the project has been completed and the status of the 
design details is discussed. The Rivesville-size combustor represents 
the building block for scale-up to a demonstration size utility flui- 
dized-bed boiler. In order to achieve these scale-ups several facets of 
system design and optimization must be completed. The Component 
Test and Integration Unit (CTIU) has been conceived as the proper 
vehicle to answer hardware and process problems as well as to 
optimize the system on a scale large enough to utilize commercial 
scale equipment yet small enough to allow rapid modification of 
equipment and operating conditions and, through the use of exten- 
sive diagnostic instrumentation, to better define some of the un- 
known areas in the fluidized-bed combustion process. 


30184 (CONF-770447—P2, pp 17-25) Design status of the pres- 
surized fluidized-bed combustion component test and integration unit. 
Carls, E.L.; Podolski, W.F.; Ohlsson, O.; Smyk, E.; Matousek, J.; 
Black, E.; Knox, A.; Leffler, L. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

Argonne National Laboratory is currently providing techni- 
cal direction to Stearns-Roger Engineering Co. who are under 
contract to ERDA for the design of a Pressurized Fluidized-Bed 
Combustion/Component Test and Integration Unit (PFBC/CTIU) 
to be built at ANL. The objective of the pressurized CTIU is to 
support the overall ERDA program to develop pressurized flui- 
dized-bed combustion technology by providing an experimental 
facility for integrated process and component development and 
testing. In pzrticular the CTIU is to test and evaluate components, 
materials of construction, sampling and instrumentation develop- 
ments, and control schemes being considered for fluidized-bed com- 
bustion systems. The CTIU is being designed to operate over the full 
range of conditions expected in PFBC development work. Basic 
design information will be developed by means of: evaluation of the 
design and technical feasibility of the proposed operating conditions 
for alternative concepts of FBC systems; investigation of the ability 
of gas-cleaning devices to reduce particulate and corrosive impurity 
loadings in the combustor off-gas to acceptable levels which meet 
the requirements for gas turbine operation and the EPA particulate 
emission standards; evaluation of alternative system components 
such as solids feed equipment, hot spent solids handling equipment 
such as valves and alternative equipment arrangements on a large 
enough scale that performance of commercial size equipment can be 
reliably predicted from results obtained in the CTIU; assessment of 
the degree of erosion, corrosion, and fouling problems of gas turbine 
components caused by constituents of the off-gas of a PFBC unit; 
and evaluation of an additive regeneration scheme. 
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30185 (CONF-770447—P2, pp 27-42) Fluidised bed combustion: 
the Grimethrope Experimental Facility. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

 Grimethorpe Experimental Facility is by far the biggest 

of the five current activities of NCB (IEA Services) Ltd. It is 
intended to build a flexible experimental facility for investigating 
combustion efficiency, heat transfer, gas clean-up, corrosion and 
energy recovery in pressurized fluidized-bed combustion systems. It 
is designed to carry out tests over a wide range of operating 
conditions and to make measurements in greater detail than would 
be economic in a unit integrated with a gas turbine. Finally, the test 
program will provide data for analytical modelling to assist in 
extrapolating the results of future pilot-scale investigations to pro- 
vide design data for large commercial plant. 


30186 (CONF-770447—P2, pp 97-110) Experimental and engi- 
neering investigations for the development of fluidized bed combustion 
processes. Keairns, D.L.; O'Neill, E.P.; Ulerich, N. (Westinghouse R 
and D Center, Pittsburgh). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

estinghouse is carrying out a fluidized bed combustion 

development program under contract to EPA. The primary objec- 
tives are to develop an understanding of process performance for 
environmental assessment and to develop control technology for 
fluidized bed combustion processes. The areas of investigation in- 
clude: (1) develop SO/sub x/ control systems using calcium based 
sorbents, (2) investigate SO/sub x/ control using alternate sorbents, 
(3) study NO/sub x/ formation and control, (4) project particulate 
emissions and test control alternatives, (5) investigate emissions and 
control of trace materials, (6) investigate and develop options for 
spent sorbent/ash disposal, and (7) perform systems evaluations. 
Atmospheric and pressurized fluidized bed combustion processes are 
being studied for industrial and utility applications. The scope of the 
work and representative results are reviewed. 


30187 (CONF-770447—P2, pp 111-121) Effects of operating pa- 
rameters on the sulfur retention on alkaline ash during fluidized-bed 
combustion of a North Dakota lignite. Goblirsch, G.M.; Sondreal, 
E.A. (Grand Forks Energy Research Center, ND). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
Se . Volume II. 

e ash of Western subbituminous coals and lignites contains 

a high percentage of the alkali constituents, calcium, magnesium, and 
sodium. These coals, when burned in a conventional pc-fired fur- 
nace, will retain from 10 to 40 pct of the sulfur on the ash. These 
same coals, when burned in a fluidized-bed combustor, should retain 
a greater percentage of sulfur on the ash because of: (1) the increased 
contact time between the sulfur dioxide produced during the com- 
bustion process and the inherent ash alkali, and (2) the lower 
temperatures at which the fluidized combustion process can be run. 
The longer contact time allows for the reaction between coal ash 
alkali, oxygen, and SOz to be carried further towards completion, 
and the lower temperatures allow for greater alkali utilization be- 
cause the temperatures are well below the ash fusion temperatures 
and, therefore, the alkali is not tied up in the glassy agglomerate. 
The sulfur retention percentages obtained in preliminary tests on one 
North Dakota lignite at the Grand Forks Energy Research Center 
range from 38 to 58 pct without ash reinjection. The operational 
parameters studied in these tests indicate that the primary factors 
affecting sulfur retention on the inherent ash alkali of a lignite are: 
(1) average bed temperature, and (2) percent of excess air. The 
dependence on temperature may be coal specific depending on alkali 
concentration and ash fusion character. The reason for the decrease 
in sulfur retention with increasing fuel-air ratio is the competitive 
reactions of calcium, oxygen, and sulfur dioxide, and the oxidation of 
carbon monoxide. 


30188 (CONF-770447—P2, pp 123-139) Multiple feed point 
CBC test program. Reed, R.R. (Pope, Evans, and Robbins Inc., 
Alexandria, VA). 1977. 
From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 
In Proceedings of the fluidized bed combustion technology 
a Volume II. 
ign of the Carbon-Burnup Cell (CBC) for the Rivesville 
Multicell Fluidized-Bed Boiler (MFB) project was based on test 
programs conducted in the Alexandria, Va. laboratory operated by 
Pope, Evans and Robbins Incorporated. Due to the small size of the 
test combustors, about one square foot, only a single fly ash feed 
int was required. To assure the successful operation of the much 
larger 12 foot by 6 foot cross section CBC at Rivesville, a test 
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program to evaluate the required number of feed points and demon- 
strate the fly ash distribution technique was necessary. To divide the 
fly ash into multiple streams a Petrocarb system was selected. Since 
a high pressure feed system was not required, a less expensive but 
unproven design was substituted for the lock hopper arrangement 
typical of high pressure feeding systems. Using a 7.5 square foot 
combustor with one, two, and three fly ash feed points, it was 
learned that one feed point was insufficient for reliable control of the 
combustor at bed temperatures near the ash fusion point. Two feed 
points allowed reliable control and performed almost as well as three 
feed points. Although the selection of a scale-up procedure for these 
results is beyond the scope of this paper, it is felt that one fly ash 
feeder will be satisfactory for an area with a 3 foot radius. Operating 
parameters chosen for the MFB Carbon-Burnup Cell were verified 
on a larger scale than previously tested. Carbon burnup was better 
than predicted by the statistical model derived from the previous test 
work. Test data was applied to a simple physical model to predict 
carbon burnup over a limited range of operating conditions. 


30189 (CONF-770447—P2, pp 149-155) NASA's pressurized 
fluidized bed. Priem, R.J. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
Sa Volume II. 

is paper describes the pressurized fluid bed built at 

NASA's Lewis Research Center to provide a means of obtaining hot 
gases, from coal-burning fluidized beds, for testing turbines and 
turbine simulators. A second objective is to determine what design 
and operating parameters will produce gases that result in long 
turbine life, high performance and low cost. A third objective is to 
obtain a computer program that models the fluidized bed combustion 
process which can be used to extrapolate experimental results to 
larger scale hardware and aid in interpreting the test results ob- 
tained. 


30190 (CONF-770447—P2, pp 157-175) Pressurized FBC stud- 
ies I. Combustion. Hoke, R.C.; Nutkis, M.S.; Kinzler, D.D. 1977. 
From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 
In Proceedings of the fluidized bed combustion technology 
ea He. - Volume II. 

e pressurized fluidized bed combustion of coal and regen- 
eration of spent limestone sorbent was studied in a program spon- 
sored by the U.S. Environmental Protection Agency. A process 
design basis was developed allowing the estimation of sorbent re- 
quirements and boiler design criteria needed to meet EPA emission 
standards for SO2 and NO/sub x/. The objectives of the studies were 
to assess the emissions from a pressurized fluidized bed coal combus- 
tion system and provide additional engineering data for the design or 
larger units. Runs were made in which the sorbent to coal ratio 
(expressed as Ca/S molar ratio), combustor temperature, pressure, 
superficial velocity, expanded bed height, sorbent particle size, and 
excess air level were varied using the two coals and sorbents 
described in the previous section. A series of runs was also made 
with the calcined form of the limestone sorbent. Flue gas composi- 
tion was measured and the emissions of SO2, SOs, NO/sub x/, CO 
and particulates were determined. Carbon combustion efficiency and 
overall heat transfer coefficients between the bed and the cooling 
coils were also measured. 


30191 (CONF-770447—P2, pp 181-190) In situ laser measure- 
ments in FBC systems. Busch, C.W. (Spectron Development Labs., 
Inc., Costa Mesa, CA). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

The laser interferometer application at the ANL FBC clearly 
demonstrated the potential for these kinds of systems for making 
measurements in coal processing units. Other types of laser systems 
are available both for monitoring particle environment characteris- 
tics and for measuring gas flow properties. Selected techniques and 
optimally designed configurations can be employed for making sev- 
eral critical measurements. These systems vary in level of complex- 
ity and level of data detail provided, and should be matched up with 
specific measurement requirements in FBC facility operation. For 
example, go-no-go data on particle environments requires a different 
system than for detailed characterization. It is recommended that 
laser systems be aggressively pursued as candidates for critical 
particle and gas flow measurements in FBC systems. 


30192 (CONF-770447—P2, pp 191-199) On-line particulate ana- 
lyzer for fluidized-bed combustion systems. Van Valkenburg, E.S.; 
Muly, E.C. 1977. 


From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 
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An on-stream particulate analyzer has been designed and 
constructed. It is being checked out and calibrated in preparation for 
installation on two fluidized-bed combustors, the bench-scale system 
at Argonne National Laboratories and the small gas turbine system 
at Curtiss Wright Corp. 


30193 (CONF-770447—P2, pp 201-216) Progress in EPA's flui- 
dized-bed combustion environmental assessment and control technol- 
ogy development program. Murthy, K.S.; Nack, H. (Battelle’s Colum- 
bus Labs., Columbus, OH). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

A well coordinated Environmental Assessment and Control 
Technology Development program is in progress in parallel with the 
FBC process development programs. These programs should result 
in the development of optimally efficient and environmentally ac- 
ceptable FBC processes. 


30194 (CONF-770447—P2, pp 217-220) Program for hot corro- 
sion/erosion materials testing for application to fluidized bed coal 
combustion. Nutkis, M.S.; Loughnane, M.D. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
i. Volume II. 

e principal objectives of this ERDA study is to compile a 
sound engineering data base for the characterization of the corro- 
sion/erosion lifetime behavior of a number of commercially available 
alloys when exposed to a pressurized fluidized bed coal combustion 
environment. Exxon’s program mission is to operate the pressurized 
fluidized coal combustion Miniplant for 1100 hours to provide a test 
site and environment for exposure to specimens of potential PFBCC 
fireside heat exchanger alloys (supplied by Westinghouse) and gas 
turbine materials (supplied by General Electric). These PFBCC 
exposure tests will provide materials corrosion/erosion data and 
comparisons for application to advanced power systems using coal- 
derived fuels. 


30195 (CONF-770447—P2, pp 223-233) Investigation of corro- 
sion performance of boiler and turbine alloys in fluidized bed combus- 
tion systems. Grey, D.A.; McCarron, R.L. 1977. 

From Fluidized-bed combustion technology exchange work- 


shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

A wide range of boiler and gas turbine alloys were tested in 
the Coal Research Establishment fluidized bed combustor for a 
period of 1000 or 2000 hours to determine relative oxidation/ 
corrosion resistance. Three specimen configurations were tested at 
positions in and above the bed and on the exit side of the secondary 
cyclone. In general, the attack on boiler alloys in air cooled tubes 
tested was severe with the majority of all alloys exceeding the 
maximum allowable attack of 30 wm per 1000 hours. Above-bed 
testing of «ir cooled tubes proved to be much less severe than in-bed 
testing. Oxidation/corrosion of uncooled coupons in and above the 
bed was more severe than that experienced on the air cooled boiler 
tubes. Turbine alloy testing, in the form of pins, in the secondary 
cyclone exit gas path was inconclusive as temperatues were lower 
than desired and attack generally limited. 


30196 (CONF-770447—P2, pp 235-245) Corrosion studies and 
high temperature filtration. Van Grouw, S.J. (Combustion Power 
Co., Inc., Menlo Park). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

The successful commercialization of the coal fluidized-bed 
gas turbine system will depend, to a major extent, on the durability 
aspects of the turbine hot-gas components. The effects that fuel 
properties and the various system design/operating variables have 
on the quality of the hot-gas stream require definition. This includes 
understanding the potential corrosion, deposition and erosion in the 
turbine due to the involved thermochemistry and associated particu- 
late material and the resultant impact these factors have on turbine 
life. Combustion Power Company has conducted over 700 hours of 
tests using solid fuels in a fluidized bed combustion-gas turbine 
system. Turbine corrosion, deposition and erosion remained the 
dominant technical problem during these tests; which employed 
cyclones as the primary particle separation devices. Research and 
development investigations of an improved high-temperature gas 
filtration device and the use of additives to modify the process 
chemistry show promise in solving the corrosion, deposition and 
erosion problems. The single most important factor in determining 
whether or not sulfidation occurs is operating temperature; in terms 
of both level and constancy. At nominal temperatures of 1670°F 
with additives or at 1600°F with or without additives, no evidence 


COAL AND COAL PRODUCTS 3111 


of sulfidation was found in turbine-blade materials. However, tem- 
perature excursions above 1710°F for as little as one hour produced 
detectable sulfidation in some alloys; similar excursions to 1750°F 
produced easily detectable sulfidation in turbine-blade materials and 
catastrophic sulfidation in more susceptible alloys. 


30197 (CONF-770447—P2, pp 247-270) Environmental assess- 
ment of residues from the fluidized bed combustion of coal and the 
gasification of high-sulfur fuel oils. Stone, R. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

Research has been under way to develop means by which 
high-sulfur fuels may be burned without producing inordinately high 
atmospheric concentrations of sulfur compounds. Among the prom- 
ising options are fluidized-bed combustion of high sulfur coal and 
fluidized-bed gasification of high sulfur residual oils. The EPA is 
supporting development of two high-sulfur coal fluidized-bed com- 
bustion pilot plants. In these plants, pulverized limestone or dolomite 
is added to the high sulfur coal or oil fuel being burned. The sulfur in 
the fuels reacts with the dolomite or limestone to create calcium and 
magnesium sulfates, sulfites, and sulfides. Gaseous sulfur stack emis- 
sions are thus greatly reduced. Solid residues are significantly in- 
creased, however. These residues consist of the unreacted dolomite 
and limestone, calcium and magnesium sulfur compounds, and coal 
and oil ash. The ash has some heavy metals, including arsenic, boron, 
chromium, copper, manganese, mercury, nickel, lead, vanadium, and 
zinc. All of these pollutants must be controlled. This resulting 
residue disposal is not problem-free. Soluble substances can be 
leached from the residues and pollute the water supply. This first 
annual report includes the critical results of a literature review, 
laboratory tests, and pilot column studies to determine the impact on 
the environment of disposal of residues from fluidized-bed plants 
using high sulfur fuels. 


30198 (CONF-770447—P2, pp 277-283) Commercial application 
studies of fluidized bed combustion residue materials. Minnick, L.J.; 
Collins, R.J. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

The U.S. Energy Research and Development Administration, 
recognizing the importance of FBC by-product disposal, has initiat- 
ed a program to evaluate the solid wastes from fluidized bed 
combustion for potential commercial use. In addition, the investiga- 
tion will explore methods by which the material can be safely 
disposed of should commercial applications be slow in developing, 
or not of sufficient magnitude to account for utilization of all of the 
waste materials. Potential agricultural uses of this material are also 
currently under study by the U.S. Department of Agriculture. The 
particular investigations being considered in the current program are 
outlined. 


30199 (CONF-770447—P2, pp 285-298) Enhancement of sorbent 
utilization by the use of additives. Gasner, L.L. (Univ. of Maryland, 
College Park). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

The present paper emphasizes the potential increase in sor- 
bent utilization by the addition of salt, the mechanism of action of 
salt and some ideas concerning implementation of the use of salt in 
fluidized bed combustion. The value of the addition of sodium 
chloride, salt, in fluidized bed combustion has been repeatedly dem- 
onstrated. Salt of any convenient size and purity can be used. Not 
only is the sulfur capture sorbent more reactive, but also its capacity 
to contain more sulfur dioxide at saturation was enhanced. The 
effect seems to be additive in that sorbent that was apparently 
saturated with sulfur could be reactivated by the addition of trace 
quantities of salt to the fluidized bed boiler. Upon cessation of salt 
feed the sorbent would again become saturated and lose reactivity. It 
would again regain its reactivity upon resumption of sodium chlo- 
ride salt feed. The major part of the phenomenon is caused by NaCl 
vapor in the internal microcrystalline structures within the limestone 
particle. The result of the salt addition is a dramatic decrease in 
uncalcined limestone content of the bed upon the addition of only a 
trace of salt. 


30200 (CONF-770447—P2, pp 301-312) Regenerable sorbents 
for fluidized bed combustion. Ruth, L.A. (Exxon Research and Engi- 
neering Co., Linden, NJ). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 
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The objective of our work is to identify and develop superior 
sorbents for fluidized bed combustion which can be used to remove 
sulfur compounds from burning coal in a cost effective manner. The 
basis for our work was several studies in which the thermodynamics 
of a large number of compounds were screened in order to identify 
those compounds which could absorb sulfur at the conditions of 
temperature, pressure, and composition that prevail in a fluidized 
bed coal combustor and be easily regenerated. About thirty such 
compounds were identified but experimental results to confirm the 
thermodynamic predictions were lacking. Also, there was no infor- 
mation available on sulfation and regeneration rates, or on activity 
maintenance. Initial results of our experimental program to identify 
and develop superior new sorbents are presented. 


30201 (CONF-770447—P2, pp 329-342) Pressurized FBC stud- 
ies II. Sorbent regeneration and particulate control. Ruth, L.A.; 
Gregory, M.W.; Bertrand, R.R. (Exxon Research and Engineering 
Co., Linden, NJ). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

In order to reduce limestone or dolomite feed rates to the 
fluidized bed combustor and to minimize the amount of sulfated 
material which must be discarded, we have been developing a one- 
step process in which CaSO, is reduced to CaO and SO: in a 
fluidized bed by reaction with a reducing gas at about 1100°C and 
700 to 1000 kPa pressure (7 to 10 atm abs). Our objective is to 
determine the technical feasibility of regeneration by studying a 
continuous combustion-regeneration system. We report on batchwise 
regeneration in a 22 cm (8'/2 in.) diameter fluidized bed, referred to 
as the “miniplant,” and continuous regeneration in a system consist- 
ing of the miniplant regenerator coupled to the 33 cm (13 in.) 
miniplant combustor. Operability of this system has already been 
demonstrated in a run lasting over 100 hours during which sorbent 
was continuously recirculated between the combustor and regenera- 
tor. The hot flue gases leaving a pressurized fluidized bed combustor 
can be expanded through a gas turbine to produce additional elec- 
tricity. However, the gas must first be cleaned. It is estimated that a 
two stage cyclone system could reduce the particulate loading to a 
level of about 0.15 gr/SCF. This level is higher than the limit to 
protect a turbine from erosion, tentatively estimated at 0.002 gr/ 


SCF, and from excessive corrosion. It is also higher than the 
allowable environmental standard of 0.05 gr/SCF. Hence, it will be 
necessary to develop an efficient third stage particulate removal 
device. We have selected as the first device to be tested a granular 
bed filter of the type developed by the Ducon Company. 


30202 (CONF-770447—P2, pp 343-361) Sulfated limestone re- 
generation and general FBC support studies. Jonke, A.A.; Johnson, I. 
Vogel, G.J.; Swift, W.; Montagna, J. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

These studies at ANL support the national development 
program for atmospheric and pressurized fluidized-bed combustion. 
Laboratory and bench-scale studies aimed at providing needed infor- 
mation on combustion optimization, regeneration process develop- 
ment, solid waste volume reduction, sorbent utilization improve- 
ment, flue gas cleaning and other tasks are underway. Some of the 
recent accomplishments and future plans are summarized. 


30203 (CONF-771102—22) Slug flow model for coal combustion 
with sulfur emission control by limestone or dolomite. Sazena, S.C.; 
Chen, T.P.; Jonke, A.A. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 34p. Dep. NTIS, PC A03/MF AOI1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

A model is developed for coal combustion in fluidized beds 
under slugging conditions with sulfur removal by an additive of 
limestone or dolomite. The gas flow analysis is based on the slug 
flow theory of Hovmand and Davidson with modifications to ac- 
count for the bubbling region prior to slug formation. Equations 
following the combustion and sulfation reactions are derived for the 
variations in coal size and additive sulfate loading along the bed axis. 
The gaseous reactant balances are then carried out for both the 
oxygen and sulfur dioxide with the reaction rates based on coal size 
and additive loading. The model indicates that the presence of slug 
flow in the bed contributes to a lower combustion efficiency but to a 
higher sulfur retention. The model predictions are compared with 
¢xperimental data taken under various operating conditions of the 
152.4 mm diameter fluidized bed at Argonne National Laboratory. 
The predicted combustion efficiency and sulfur retention are in good 
agreement with measurements except for the case when internals are 
present in the bed. 


ERA VOL. 3, NO. 13 


30204 (CONF-7710110—, pp 227-251) Powdered coal-in-oil mix- 
tures: results of the General Motors consortial program. Brown, A. Jr. 
(General Motors Corp., Warren, MI). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

In this approach, oil supplies are extended through the partial 
substitution of coal. Coal-oil mixtures are manufactured by first 
pulverizing coal to 70% through 200 mesh, then mixing it in No. 6 
residual fuel oil. This mixture can be used in a boiler as is or with an 
additive. It has been estimated the successful implementation of coal- 
oil mixtures can have an impact equivalent to 30% of the imported 
oil to the United States in 1975. This would be equal to the annual 
fuel consumption of 36 million cars. In addition, implementing time 
is only one year compared to the three or four year lead time 
required for new coal boilers. The potential benefits to the United 
States of using coal-oil mixtures are: Extension of fuel supplies for 
transportation, chemical and home use; expanded use of coal; mini- 
mal capital expenditure; operating cost savings; and versatility of 
operation. During the oil embargo, General Motors took the lead on 
coal-oil mixtures by taking this previously tried, yet unproven con- 
cept and developing it. In fact, in 1974, GM ran a three-day, 10,000 
gallon pilot test using a No. 2 fuel oil pulverized coal mixture. Some 
of the technical problems encountered in that demonstration were: 
(1) Settling of the coal out of the mixture; (2) viscosity of the 
mixture; and (3) fuel preparation techniques. Further development 
was required. A consortium of companies and organizations was 
established for further work: Selection of fuel oil and coal, pulveriz- 
ing the coal, blending, stability of fuel slurry, burner optimization, 
combustion testing, etc. The results indicate that a sufficiently stable 
fuel slurry can be prepared continuously, that it burns in an air- 
atomized burner with a high efficiency and without excessive buil- 
dup of ash or slag. US ERDA is spending $30 million on further 
demonstration tests. 


30205 (EPRI-FP—667) SO, absorption in fluidized bed combus- 
tion of coal effect of limestone particle size. Final report. Lange, H.B.; 
Sommer, T.M.; Chen, C.L. (Babcock and Wilcox Co., Alliance, 
Ohio (USA). Contract Research Div.). Jan 1978. 168p. Dep. NTIS, 
PC A08/MF AO1. 

In the fluidized bed combustion of coal sulfur dioxide is 
removed from the combustion gas via its chemical combination with 
the limestone. A critical unknown at present is the quantity of 
limestone that will be required for adequate SO2 removal. Data of 
others has shown that adequate control of sulfur emissions requires 
from 2 to 5 times the 2:uount of limestone theoretically equivalent to 
the sulfur in the coal. This excess limestone requirement represents 
added cost, not only in terms of limestone purchase but also in terms 
of thermal losses and waste material disposal. The objective of this 
project was to determine the influence of the limestone particle size 
On its utilization in a combustion test unit. This unit contained a 
water-cooled tube bundle in and above the bed and operated on a 
once-through basis, i.e., with no recycle of carryover particles to the 
bed. Experimental results indicate that, within the particle size range 
tested and on a "once-through” basis, limestone utilization does not 
improve with reduced particle size. Other tests done in this project, 
as well as elsewhere, using extremely fine (-325 mesh) sorbents have 
demonstrated substantial improvements in utilization. Since feeding 
extremely fine sorbent may be a method of attaining acceptable 
utilization on a once-through basis, further testing is recommended 
to resolve the discrepant results. 


30206 (EPRI-SR—39, pp 36p, Paper 16) NO/sub x/ formation 
in low and intermediate btu coal gas turbulent-diffusion flames. 
Rawdon, A.H.; Lisauskas, R.A.; Johnson, S.A. 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

Experimental results on the formation of oxides of nitrogen 
(NO/sub x/) in low and intermediate Btu coal gas turbulent-diffusion 
flames are discussed. NO/sub x/ emissions were observed during the 
combustion of fuel gases produced from several caking bituminous 
coals in a pilot, fixed-bed gas producer. The combustion studies were 
performed in a refractory lined test furnace using a scaled register- 
type utility burner. Measurements were made to determine the 
influence of by-product nitrogen compounds, formed in a fixed bed 
gasification process, on NO/sub x/ formation. It was found that 
NO/sub x/ increased as a function of heat input, fuel gas ammonia 
content and flue gas oxygen concentration. 


30207 (FE/2664—5) Ceramic technology readiness program. 
Fifth monthly technical progress report for period January 30, 1978 
through February 27, 1978. (Garrett Corp., Phoenix, Ariz. (USA). 
Airesearch Mfg. Div.). 6 Mar 1978. Contract EF-77-C-01-2664. 46p. 
Dep. NTIS, PC A03/MF AO1. 

Activities are reported in a program to provide evidence of 
the ability of ceramic components to survive for lifetimes adequate 
for utility applications in an environment of high temperature com- 
bustion products from coal-derived fuels and to develop and demon- 
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strate technology readiness for the application of ceramic materials 
technology to advanced gas turbines operating on coal-derived fuels 
in utility base load and intermediate load service. Work was com- 
pleted on the modification of an existing gas turbine engine design 
computer program to incorporate constraints imposed by the use of 
a coal-derived low-Btu gas, a Lurgi gasification system, and ceram- 
ics in the high-pressure turbine and combustor. A schematic of the 
baseline system model is included. The system is based on a Brown 
Boveri Type 11 low-pressure (LP) spool, with the Type 11 compres- 
sor destaged from 17 to 9 stages. Included in the model were losses 
for bleed from the first high-pressure (HP) compressor for cooling of 
the LP turbine, for bleed from the second HP compressor to provide 
airflow to the thrust piston on the LP spool, and for leakage in the 
duct between the HP and LP turbines. In ceramic development 
work, a list of the advantages and disadvantages associated with 
available high temperature composite materials was compiled. (JRD) 


30208 (NP—22937) Ozarks Region energy alternatives study. 
Working Paper VIII. Environmental aspects of industrial coal utiliza- 
tion. Limaye, D.R. (Mathtech, Inc., Princeton, N.J. (USA)). Mar 
1977. 28p. Regional Commission, Little Rock, AR. 

Due to environmental reasons, opportunities for the direct 
combustion of Ozarks-Region high-sulfur coal are limited. In order 
to increase utilization of this coal, a number of alternatives are 
available: blending with low sulfur coal; conversion to “clean” fuels 
(particularly low-Btu gasification); or use of coal/oil slurry (emul- 
sion). It is recommended that: (1) the Ozarks Regional Commission 
(ORC) should perform feasibility studies of the potential for blend- 
ing high-sulfur local coal with low-sulfur western coal; (2) ORC and 
the individual states should monitor available information regarding 
coal-conversion processes; and (3) ORC should encourage ERDA to 
aggressively pursue research related to the utilization of coal/oil 
slurry and on the environmental implications associated with these 
approaches. 


30209 (SAND—77-1973C) Two-dimensional pulverized coal 
combustor model. Baer, M.R. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 7p. (CONF-780307—2). 
Dep. NTIS, PC A02/MF AOl1. 

From 17. symposium on engineering aspects of MHD; Stan- 
ford, CA, USA (27 Mar 1978). 

A numerical procedure is employed to examine the turbulent 
reactive flow field in an axial fired cylindrical combustor. Solution 
of the full 2-D elliptic partial differential equations is obtained with a 
second order closure model for turbulence. In addition, an eddy- 
breakup model is applied to characterize mixing controlled combus- 
tion. For the case of CO oxidation, predictions of species concentra- 
tion distributions show good agreement with experiment. As such, 
the analysis is extended to treat the problem of pulverized coal 
combustion. This requires the addition of a devolatilization/diffusion 
controlled coal particle combustion in the model when rapid mixing 
(or eddy-breakup) occurs. 


30210 (TID—28297) United States Energy Research and Devel- 
opment Administation. ERDA/ANL PFBC/CTIU project. Monthly 
progress report, November 1, 1977—November 30, 1977. (Stearns- 
Roger Engineering Co., Denver, Colo. (USA)). 1977. Contract EY- 
76-C-02-4085. 36p. Dep. NTIS, PC A03/MF AO1. 


30211 (WSS/CI—77-54) Improved model for anisotropic and 
multiple scattering of thermal radiation in pulverized coal combustion. 
Varma, S.A.; Pratt, D.T. (Utah Univ., Salt Lake City (USA). Dept. 
of Mechanical and Industrial Engineering). 1977. 20p. (CONF- 
771015—19). TIC. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

The major mode of heat transfer in pulverized coal combus- 
tion is thermal radiation. The radiation transport equation, due to its 
integro-differential nature, poses serious difficulties in obtaining 
exact solutions. Further complexities occur due to the constantly 
changing nature of the gas-particle cloud during combustion. The 
presence of “large” ash particles causes anisotropic scattering in the 
medium. Due to the difficulties encountered in the treatment of 
anisotropic scattering in the radiative transport equation, anisotropic 
scattering has been neglected in all previous analyses of radiative 
transfer in the pulverized coal combustion literature. Scattering in 
these analyses is considered either isotropic or is ignored altogether. 
This paper emphasizes the significance of anisotropic scattering in a 
pulverized coal flame, and proposes a four-flux model which takes 
into account the anisotropic scattering of large particles. 


30212 Combustion of pulverized coal. Schoppe, F. US Patent 
4,057,021. 8 Nov 1977. Priority date 20 Jun 1975, German, Federal 
Republic of (F.R. Germany). 16p. 

This invention relates to a process and apparatus for the 
combustion of pulverized coal, wherein the pulverized coal is intro- 
duced into a conditioned atmosphere having an overpressure, the 
overpressure being used to accelerate a flame jet, and wherein the 
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flame jet is injected into an atmosphere having a temperature below 
the ash melting temperature of the fired coal. 


30213 Process for reducing the fusion point of coal ash. Bennett, 
R.P.; Kukin, I. (to Apollo Chemical Corp.). US Patent 4,057,398. 8 
Nov 1977. Filed date 24 Feb 1976. 10p. 

The fusion point of coal ash in a boiler is reduced by intro- 
ducing a boron-containing compound into a boiler containing coal 
ash and mixing the compound and the coal ash. Preferably the 
compound is introduced into the furnace box of the boiler as an 
intimate mixture of pulverized or crushed coal and the compound, 
the coal being intimately mixed with the compound prior to intro- 
duction of the mixture into the furnace box. 


30214 Teoreticheskie osnovy samovozgoraniya uglya. (Theoreti- 
cal basis of the spontaneous combustion of coal). Saranchuk, V.1.; 
Baev, Kh.A. Moscow; Nedra (1976). 151p. 

The theoretical basis of the spontaneous combustion of coal is 
examined and a mathematical model for this process is presented 
which takes into account convective and diffusion mass transfer, 
adsorption, chemisorption and heat transfer. Methods were worked 
out on the basis of this model for determining the spontaneous 
combustion tendency of coals, for detecting early signs of coal 
spontaneous combustion, and for influencing coal oxidation by using 
inhibitors-antipyrogenic agents. Most of the developed recommenda- 
tions were tested in coal mines. 26 tables, 25 illustrations. 


30215 Combustion of coal in fluidized beds. Campbell, E.K.; 
Davidson, J.F. (Univ. of Cambridge, Eng.). pp 285-288 of Fluidiza- 
tion technology. Volume II. Keairns, D.L. (ed.). Washington, DC. 
Hemisphere Publishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

This paper summarizes work carried out in a laboratory scale 
fluidized bed combustion unit. A mathematical model is proposed for 
the description of the combustion mechanism, and the model is then 
tested by experiment. The model gives predictions for the burnout 
time of a batch charge of carbon and the size distribution of carbon 
particles in a bed which is continuously fed with particles of uniform 
size. The model predicts the parameters controlling bed combustion 
rates. Values for these parameters were determined from batch 
experiments and applied to the prediction of particle size distribu- 
tions for continuous combustion. Our objectives can be stated thus: 
the derivation of a model describing the combustion of carbon 
particles in fluidized beds; and a critical analysis of the combustion 
model by experiment. 


30216 Analysis of fluidized-bed combustion of coal with limes- 
tone injection. Horio, M.; Wen, C.Y. (Univ. of West Virginia, 
Morgantown). pp 289- 320 of Fluidization technology. Volume II. 
Keairns, D.L. (ed.). Washington, DC; Hemisphere Publishing Corp. 
(1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

A mathematical model of fluidized-bed combustor has been 
developed based on the Modified Bubble Assemblage Model. The 
distributions of coal-particle size and of limestone conversion are 
also considered in this model. The model is examined by the experi- 
mental data of SO2 removal in literatures and is found to be satisfac- 
tory in the prediction of observed performance. The model may be 
helpful in scale-up and design of fluidized-bed combustor. 


30217 Combustion and desulfurization of coal in a fluidized bed 
of limestone. Ruth, L.A. (Exxon Research and Engineering Co., 
Linden, NJ). pp 321-327 of Fluidization technology. Volume II. 
we D.L. (ed.). Washington, DC; Hemisphere Publishing Corp. 
1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

Exxon Research and Engineering Company has been study- 
ing fluidized bed coal combustion for several years under contract to 
the U.S. Environmental Protection Agency. T! s paper summarizes 
recent work carried out under contracts CPA 70-19 and 68-02-1451. 
Objectives are to: (1) develop the equipment required; (2) determine 
the effect of operating parameters (temperature, pressure, excess air 
level, superficial velocity, bed depth) on SO2 and NO/sub x/ emis- 
sions and combustion efficiency; (3) determine the effect of sorbent 
conversion on desulfurization; (4) investigate trace element emis- 
sions; (5) measure heat transfer coefficients; and (6) determine effect 
of sorbent particle size. This work has shown that fluidized bed 
combustion of coal can reduce SO2 and NO/sub x/ emissions to 
levels that are well below the EPA standards. It appears that 
emissions of hazardous trace elements are also reduced. Early com- 
mercialization of this process would be an important step toward 
burning coal without severe environmental penalties. 
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30218 Pressurized fluidized bed coal combustion. Nutkis, M.S. 
(Exxon Research and Engineering Co., Linden, NJ). pp 329-337 of 
Fluidization technology. Volume II. Keairns, D.L. (ed.). Washing- 
ton, DC; Hemisphere Publishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

Fluidized bed combustion provides a new boiler technique 
where coal is combusted in a bed of particles maintained in a state of 
fluidization by the air required for combustion. The use of limestone 
or another suitable sorbent as the bed material permits the capture 
and removal of sulfur dioxide simultaneously with the combustion 
process. Within the fluidized bed combustor, limestone is calcined to 
calcium oxide which reacts with sulfur dioxide and oxygen in the 
flue gas to form calcium sulfate. Fluidized bed combustion offers the 
potential of an efficient and compact boiler technique also capable of 
a acceptable pollution control. Some advantages of the 

uidized bed combustion process are improved combustion efficien- 
cy, ability to combust a wide variety of fuels, improved heat transfer 
rates, longer boiler tube life, “in-situ” sulfur removal, compact boiler 
because of high volumetric heat release, higher power cycle efficien- 
cies, and low NO/sub x/ emissions because of lower combustion 
temperatures. Pressurized fluidized bed combustion offers even 
greater benefits in size reduction, efficiency and load control. 


30219 Fluidized-bed combustion review. Nack, H. (Battelle-Co- 
lumbus Labs., OH); Kiang, K.D.; Liu, K.T.; Murthy, K.S.; Smith- 
son, G.R. Jr.; Oxley, J.H. pp 339-378 of Fluidization technology. 
Volume II. Keairns, D.L. (ed.). Washington, DC; Hemisphere Pub- 
lishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

A state-of-the-art review on the fluidized-bed combustion of 
coal is presented. Several aspects of this subject are discussed, 
including history of development, engineering data, and cost estima- 
tion. US and UK efforts are covered in considerable detail. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 31114 


30220 (CONF-7710110—, pp 2-21) National coal utilization as- 
sessment. Goldberg, A.J. (Energy Research and Development Ad- 
ministration, Washington, DC). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

Questions have been raised concerning the impacts of coal 
development on the air, water and land, on health and worker safety 
and on the social structure of communities in the vacinity of energy 
facilities. There is considerable uncertainty about the consequences 
of environmental legislation, about the constraints imposed by limit- 
ed resources, or about local restrictions to industrial growth. Recog- 
nizing that health, environmental and socioeconomic issues are criti- 
cal to the development of energy technology, ERDA’s Office of 
Environment and Safety has established an Integrated Assessment 
Program to study the impacts of energy technology development 
and increased energy utilization. The National Coal Utilization As- 
sessment (NCUA) is a major component of that program. The 
NCUA examines potential national and regional impacts of coal 
utilization, to provide guidance to the Environment and Safety R 
and D program. Its specific objectives are to: Identify and estimate 
environmental, health, safety and socioeconomic impacts of in- 
creased coal use with emphasis on improved understanding of spe- 
cifically regional concerns; analyze the constraints to coal use repre- 
sented by regulatory policies, resource limitations or institutional 
circumstances; develop alternative mitigation options and ap- 
proaches to deal with impacts and constraints identified in the 


assessment; conduct tradeoff analyses of alternative technologies and 
mitigation strategies; and identify and prioritize R and D needs for 
addressing the problems identified in the assessment. The organiza- 
tion of the effort is described and preliminary results discussed. 


30221 (CONF-7710110—, pp 22-28) Coal markets and transpor- 
tation problems. Greeley, R.S. (Mitre Corp., McLean, VA). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

The near-term future for coal transportation is unfortunately 
uncertain. Clearly additional equipment and facilities will be needed, 
along with upgraded system control. However, the number of 
additional coal cars, locomotives, barges and trucks that will be 
needed are not known to a significant degree. The need to increase 
the capacity of certain transportation links is very sure. However, 
the required capacity increase is still quite uncertain. In the long 
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term there could be a requirement for a vastly increased coal 
transportation network together with significant increases in electri- 
cal transmission lines, oil pipelines and gas pipelines. Again, unfortu- 
nately, specific locations, capacities and number of miles are at this 
point completely uncertain. There will need to be great flexibility in 
planning for the expanding of the U. S. transportation system to 
meet the future successfully. 


30222 (CONF-7710110—, pp 285-298) Industrial coal use: eco- 
nomics and pollution control. Lerner, M.O.; Mann, C.E.; Coleman, 
R.D.; Tschupp, E.W.; Dandekar, R.A. (Energy and Environmental 
Analysis, Inc., Arlington, VA). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

The purpose of this work was to determine what effect 
emission control regulations might have on the choice of fuels for 
industrial boilers. Three questions were addressed: Are pollution 
control systems available which can meet applicable sulfur emission 
requirements. How much do these systems cost, and What signifi- 
cance do pollution control costs have in the context of the overall 
economic decision of fuel choice for new boilers. In order to assess 
the economic attractiveness of using coal, the increased capital cost 
of using coal is considered to be an investment and the savings in 
fuel cost is the profit returned on that investment. Because a prelimi- 
nary analysis showed that the economics of reconverting coal- 
capable units back to coal are generally very good, and the econom- 
ics of scrapping and replacing existing oil or gas fired units are very 
bad, this analysis focuses on the new boiler decision. The alternative 
fuels considered are coal and oil; gas is excluded because it is 
unlikely to be available for new boilers built in the near future. It has 
been found that effective flue gas desulfurization systems are availa- 
ble for coal-fired boilers at industrial installations. Costs for these 
units vary with the type of scrubber and operating characteristics of 
the individual plant, but are typically in the range of $10 to 13 per 
ton of coal scrubbed. Capital costs of using coal are much higher 
than capital costs of using oil, but an analysis of the capital invest- 
ment compared to the fuel cost savings shows that in some circum- 
stances investments in coal-fired boilers are economically justified. 
The economic attractiveness of using coal is somewhat sensitive to 
the cost of required environmental control systems, but these costs 
do not necessarily make coal use uneconomical. 


30223 (NP—22940) Ozarks Region energy alternatives study. 
Working Paper VI.A. Assessment of coal supply. Limaye, D.R. 
(Mathtech, Inc., Princeton, N.J. (USA)). Mar 1977. 45p. Regional 
Commission, Little Rock, AR. 

This Working Paper examines the potential for coal supply in 
the Ozarks Region. Information regarding the resource base in the 
Region and in other states which may be future suppliers to the 
Region is presented. Projections of increases in mining capacity on a 
state-by-state basis are presented and the present and future con- 
straints to increased production and utilization of Ozarks Region 
coal are discussed. A summary of coal conversion processes is also 
included. 


30224 (NP—22943) Ozarks Region energy alternatives study. 
Working Paper XV. Institutional aspects of industrial coal utilization. 
Price, J.P.; Ciliano, R.; Limaye, D.R. (Mathtech, Inc., Princeton, 
N.J. (USA)). Mar 1977. 26p. Regional Commission, Little Rock, AR. 

There are numerous economic, environmental, and technical 
problems involved in converting industrial plants from gas or oil to 
coal. Many of these problems may pose barriers presently beyond 
the ability of individual industrial concerns. Factors indicate that fuel 
switching, if it does occur, may be to oil products (or propane) and 
not to coal. In order to minimize future national security and 
balance-of-payment problems, this is an eventuality which should be 
avoided. It is clear that the lack of an effective coal distribution 
network in the Ozarks region, technical and economic problems, and 
the ready availability of oil products as an alternative, greatly limit 
the potential for industrial fuel switching to coal. An effective 
conversion program must, therefore, minimize the costs, problems, 
and risks to industry of coal use. The existing institutional structure 
for coal distribution to a large degree lacks the ability to achieve 
these goals. It is largely not yet in place; its pricing mechanisms 
work against industry receiving the best price; and little or no 
technical expertise is offered to assist customers. In this section we 
shall consider several new institutional mechanisms which could 
increase the industrial use of coal. In order to be effective as a 
vehicle for coal distribution to industrial customers converting to 
coal, a distribution system should accomplish the following objec- 
tives: Decrease the cost of coal by increasing the scale of its 
purchase and transport; minimize the risks associated with conver- 
sion to coal; provide a physical means for transporting (and in some 
cases storing) coal; and be acceptable to industry as a responsible 
long-term business arrangement. Utility tie-ins and direct industrial 
cost and risk sharing are two approaches which are considered. 
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30225 (NP—23025) Projections of Northern Great Plains coal 
mining and energy conversion development, 1975 to 2000 A.D. Final 
report, Parts I and II. Power, T.M.; Duffield, J.W.; McBride, J.R.; 
Stroup, R.L.; Wheeling, T.D.; Tomlinson, W.D.; Thurman, W.J.; 
Silverman, A.J. (Montana Univ., Missoula (USA). Coal Demand 
Study Team). Mar 1976. 168p. TIC. 

This study projects the probable levels of coal development in 
Montana and adjacent Northern Great Plains (NGP) states in the 
next 5, 10, and 25 years under a variety of electric growth rate 
assumptions. The final report is in four parts. Part I provides an 
outline of the methodology and a summary of the projection. Part II 
is a detailed comparison of the results with other projections of NGP 
coal development, principally the Northern Great Plains Resources 
Program’s National and Regional Energy Considerations Work 
Group Report and the Federal Energy Administration’s Project 
Independence Report. Part III is a compilation of the fourteen 
working —_— on which the final projections are based. Part IV is a 
listing of computer programs developed for the project and the 
printout for the price-sensitive projection model. This is the first step 
in developing a detailed price-sensitive study of demand for North- 
ern Great Plains coal. The following are explored: the interfuel 
substitution problem, alternative coal-based technologies that may 
become commercial on a modest to large scale in the next twenty- 
five years (MHD, coal liquefaction, in-situ gasification, fluidized bed 
combustion, and others) is not explored; neither are the restraints 
that a range of environmental, land use, and taxation laws and 
regulations may place on coal resource and conversion development. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 30080, 30133, 30159, 30161, 
30166, 32061, 32180 


30226 (CONF-770361—) Proceedings of the second ORNL 
workshop on exposure to polynuclear aromatic hydrocarbons in coal 
conversion processes. I. Medical surveillance. II. Industrial experi- 
ences, personnel protection, and monitoring. Gammage, R.B. (comp.). 
(Oak Ridge National Lab., Tenn. (USA)). Dec 1977. Contract W- 
7405-ENG-26. 143p. Dep. NTIS, PC A07/MF AO1l. 

From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977) 

Papers were presented at the workshop on industrial experi- 
ences with toxic materials and personnel protection and monitoring. 
A separate abstract was prepared for each of 12 papers. (JRD) 


30227 (CONF-770361—, pp 1-11) Occupational safety and 
health considerations at coal conversion facilities: planning and imple- 
mentation. Richmond, C.R. Dec 1977. 

From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977). 

In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

Planning for coal conversion from health, safety, and environ- 
mental viewpoints is discussed. Assessment of the total effects of 
coal conversion is presented using diagrams of process flow, interac- 
tions for safety, coal liquefaction health effects, and interactive 
elements. Improved technology payoffs are the advantages of 
planned, integrated approach to the overall problem. (JRD) 


30228 (CONF-770361—, pp 23-29) Coal conversion and industri- 
al hygiene. Evans, J.M. (Enviro Control, Inc., Rockville, MD). Dec 
1977. 


From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977). 

In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

Industrial hygiene at coal conversion plants is discussed along 
with health hazards at such plants. Descriptions of the health and 
safety programs at the Synthetic Fuels Pilot Plant at Cresap, West 
Virginia are included. (JRD) 


30229 (CONF-770361—, pp 31-37) Industrial hygiene program 
and experiences with small-scale coal-conversion pilot plants. Jackson, 
J.O. (Gulf Science and Tech., Co., Pittsburgh). Dec 1977. 

From Workshop on exposure to polynuclear aromatic hydro- 
om in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977). 


In Proceedings of the second ORNL workshop on exposure 

to polynuclear aromatic hydrocarbons in coal conversion processes. 

Gulf recommended procedures for coal-derived materials 

are discussed with emphasis on polynuclear aromatic hydrocarbons. 

The procedures cover medical, industrial hygiene, employee educa- 
tion, and documentation. (JRD) 
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30230 (CONF-770361—, pp 39-45) Industrial hygiene program 
and experience for a fifty ton per day solvent-refined coal pilot plant. 
Cheng, R.T. (Gulf Oil Corp., San Diego, CA). Dec 1977. 

From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977). 

In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

The solvent-refined coal pilot plant at Fort Lewis, Washing- 
ton is described along with the plant industrial hygiene program. 
Personnel protection is described and personal hygiene practices are 
outlined. Health education is also described along with an industrial 
hygiene sampling program. (JRD) 


30231 (CONF-770361—, pp 77-82) Application of high-pressure 
liquid chromatography (HPLC) and gas chromatography (GC) to the 
analysis of polycyclic aromatic hydrocarbons in fossil fuel conversion 
processes. Thomas, R.S.; Lao, R.C. (Air Pollution Control Director- 
ate of Fisheries and Environment, Ottawa). Dec 1977. 

From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977). 

In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

The use of high pressure liquid chromatography for separa- 
tion and determination of polynuclear aromatic hydrocarbons is 
described. The advantages and limitations of this system are dis- 
cussed and its use coupled with mass spectroscopy as an improved 
technique is described. (JRD) 


30232 (CONF-770361—, pp 111-115) Current state-of-the-art 
paper-tape detection technology. Miller, R.W. Dec 1977. 

From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977). 

In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

The use of chemically impregnated paper tapes for the detec- 
tion of toxic compounds was introduced many years ago. Numerous 
improvements in this basic technique have recently been incorporat- 
ed into available detection systems. By using a continuously moving 
and continuously exposed tape, it is possible to provide a true-time 
vs concentration analog record of exposure instead of producing 
merely a spot integration. This allows the incorporation of truly 
useful alarm systems that are fast acting in many cases. Alarm time is 
a function of chemistry because in some cases the stain reaction is 
not instantaneous and can take 5 to 15 min to develop. The latest 
versions of continuous monitors incorporate a dual-beam photode- 
tection system that continuously looks at an unstained section of the 
tape to set the baseline, while the measuring photocell looks directly 
at the tape exposure area. This system provides maximum sensitivity 
and minimum time to alarm. Current research in tape development 
by MDA Scientific strongly emphasizes specific organic compounds, 
including those classed as polynuclear aromatics and those associat- 
ed with coke oven emissions as well as those associated with coal 
liquefication. Among the promising reactions now being pursued are 
both one that is specific to benzene and one that is a nonspecific 
system which detects nearly all hydrocarbons including PNAs. 
These and many other reactions are being actively examined for 
potential development into workable systems. (JRD) 


30233 (CONF-770361—, pp 119-122) Potentials of correlation 
absorption spectroscopy for real-time monitoring of PNA emissions. 
Floyd, G.R. (Barringer Research Ltd., Toronto). Dec 1977. 

From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977). 

In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

he production of PNAs during coal gasification presents 
many problems, one of which is the monitoring and measurement of 
the levels of these carcinogens, both in the environment of the plant 
and in the surrounding area. The Gas Filter Correlation Spectrom- 
eter called GASPEC, is well suited to monitor PNA levels, both in 
the gasification plant and its environs. The GASPEC is a nondisper- 
sive correlation instrument which operates in the infrared (IR) 
spectrum. In effect, it compares the incoming IR spectrum of the 
target gas with that of a sample of the target species contained 
within the instrument and generates an electrical output proportional 
to the burden of target vapor observed. Infrared energy from a 
source such as the earth passes through the atmosphere, acquiring 
spectral information about its various constituents. The radiation 
incident in the instrument is gathered and band limited by the optics. 
The scene energy is split optically and is caused to pass through two 
gas cells—one containing the gas of interest, the other, the reference 
cell, being evacuated. The channel with the gas cell is unresponsive 
to spectral information about the target gas, while the reference arm 
is very sensitive to any spectral content. The outputs of each arm are 
differenced, and after further electronic processing produce a final 
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output, AV, proportional to the target gas burden. Calculations for 

th ambient and remote sensing modes suggest that GASPEC 
would be capable of detecting very small concentrations of PNAs 
and thus would be a very effective real-time monitor of PNA levels 
in coal emission plants. (JRD) 


30234 (CONF-770361—, pp 123-127) Infrared monitors for in- 
dustrial applications. Wilks, P.A. Jr. (Wilks Scientific Co., South 
Norwalk, CT). Dec 1977. 

From Workshop on exposure to polynuclear aromatic hydro- 
om in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
197 

In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

The characteristics of speed, sensitivity, and s be een make 
the infrared (IR) method ideal for toxic-vapor analysis. The only 
general analytical method comparable to infrared in sensitivity and 
specificity is gas chromatography, which is much slower and which 
requires more complicated instrumentation and supplies of com- 
pressed The broad applicability of infrared monitoring is 
apparent from the fact that of the approximately 400 gases for which 
toxic limits were set in the Williams-Steiger Act of 1973, nearly 300 
have characteristic infrared spectra strong enough to be detected at 
the Occupational Safety and Health Act (OSHA) limit or below. In 
most cases, less than 1 ppM of such vapors in the atmosphere can be 
detected by IR monitoring. A second generation infrared spectrom- 
eter called the Model 80 is described. The design of the Model 80 is 
such that it can accept various sample-handling devices including 
standard liquid and gas cells; long-path gas cells; flow-through cells 
of various types, including microcells for liquid crystal effluents; and 
reflectance attachments, both specular and attenuated total reflection 
(ATR). The Model 80 has the ability to compensate accurately for 
interferences. This is a tremendous asset to the field of infrared. 
Many analyses for which infrared would not have even been consid- 
reviously can now be handled easily with this new technique. 

odel 80, with its speed, versatility, and ease of operation, 
bo te promise of becoming an exciting new tool in the field of 
analytical chemistry. (JRD) 


30235 Apparatus for protecting of coal mine workers. Nakajima, 
S.; Takahashi, K.; Itoh, T.; Endo, H. (to Taiheiyo Engineering Inc.). 
US Patent 4,067,618. 10 Jan 1978. Filed date 24 Sep 1976. 4p. 

An apparatus is described for protecting coal mine workers 
from flying coal, rocks, coal dust, scattering coal and the like, which 
are produced as a drum shearer works in a longwall coal face. The 
apparatus is provided with isolated walls or chambers between iron 
props installed in the self-advancing supports provided in the long- 
wall coal face by use of fastening members. The isolated wall or 
chamber is connected with its adjacent wall or chamber by a flexible 
connecting member. 


— Coal storage at industrial plants. Wilson, H.S. (U.S. 
‘ostal Service, Stamford, CT). Plant Eng. (Barrington, Ill.); 31: No. 
13 121-122(23 Jun 1977). 

The spontaneous combustion characteristics of coals are out- 
lined briefly. Storage requirements, site preparation, building the 
bank (at an angle of 30° or less), sealing layers, temperature monitor- 
ing, and fire fighting (cut off air supply) are discussed. Water should 
never be used to extinguish a coal fire. (DLC) 


REGULATIONS 
REFER ALSO TO CITATION(S) 31792 


30237 (CONF-7710110—, pp 30-40) Environmental regulations 
pertaining to coal utilization. Kirchgessner, D.A. (Industrial Environ- 
mental Research Lab., Research Triangle Park, NC). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

The purpose of this paper is to give producers and ultimate 
large users of coal a synopsis of the Federal and State air and water 
a which pertain to their respective industries. In addition, 
it attempts to delineate the background of the regulations, the 
relationships between Federal and State regulations, and philosophy 
behind their promulgation treatment of coal utilization is restricted 
to: (1) coal preparation plants with their ancillary areas and func- 
tions; and (2) utility and major industrial fuel burning installations. 


30238 (CONF-7710110—, pp 57-63) Coal sulfur content variabil- 
ity effects on emission enforcement regulations. Fyock, D.H.; Mar- 
tino, F. (Pennsylvania Electric Co., Johnstown, PA). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

Environmental regulations now have a major impact on the 
way in which coal may legally be used to produce useful energy. 
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The people writing the regulations should do so in a manner which 
is ciety supportable. This has not always been the case in the 

ae deal is both more variable and much less amenable to 
Blending t con oil, the emissions resulting from a coal fired boiler will 
also be more variable than those from an oil fired boiler. In order to 
assure that the 4.0 Ibs. SO2/10° BTU limitation is never violated, the 
coal must average significantly less than the limit. The more variable 
the fuel, the lower the average must be in order to achieve compli- 
ance. It is impossible to achieve compliance 100% of the time 
utilizing Pennsylvania coal with existing technology. What level of 
compliance then can be accepted as full compliance, 90%, 95%, 
99.9%. That is a question which can only be answered by the 
regulators and, if need be, the courts. From an engineering point of 
view, the 95% level would appear to be an appropriate level of 
compliance because it would be both protective of the environment 
and attainable by most coal burning power plants. Regulations 
which limit the emission of SO. must take variability into account. 
Many present regulations have ignored this fact and as a result the 
regulatory agenccy either must try to ignore the violations which 
result or they must enforce a regulation which is in fact stricter than 
was ever envisioned when the regulation was promulgated. We can 
make attempts to comply; however, modification of the emission 
regulations to recognize the fact of variability is absolutely required. 
There is no substitute. 


PETROLEUM 


REFER ALSO TO CITATION(S) 31163 


RESERVES 


REFER ALSO TO CITATION(S) 30319, 30419, 30420, 31170 


GEOLOGY AND EXPLORATION 


30239 (SAND—78-0059C) OTC 3128: development of an Ex- 
perimental Marine Sediment Instrumention System. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 
16p. (CONF-780505—2). Dep. NTIS, PC A02/MF A0O1. 

From Offshore technology conference; Houston, TX, USA (8 
May 1978). 

An Experimental Marine Sediment Instrumentation System 
incorporating a high data rate acoustic telemetry link has been 
designed, fabricated, and field tested. Data has been transmitted 
acoustically at rates up to 2400 bits per second through up to 600 
feet of seawater with fewer than 1 error per 1000 bits transmitted. A 
limited number of sensors have been tested, and the capability to 
detect, measure, process, store, and transmit seismically induced 
acceleration data has been demonstrated. The high data rate acoustic 
telemetry link provides a means of retrieving large quantities of data 
from sea floor instrumentation systems in a relatively short period of 
time. In addition, the acoustic system provides a heretofore unavail- 
able capability to periodically check the status of ocean bottom 
systems and retrieve data as often as desired during the lifetime of 
the system. 


30240 Paleogeomorphological method of the oil trap searches 
(with special reference to the Tatar vault). Aikhutdinov, R.S.; Melni- 
kov, S.N. Geomorfologiya; No. 1, 32-35(1978). (In Russian). 

At the slopes of the Tatar vault facing the Kama—Kinel 
trough system the buried Tournaisian surface is dissected mainly by 
karst forms. The erosion-karstic depressions controlled sedimenta- 
tion and formation of various oil traps in the Lower Carboniferous 
rocks. The study results are the basis for improved methods of oil 
searches. 


30241 Characteristics of lateral petroleum migration in the free 
state. Nazarov, D.A.; Semennikov, A.D. Sov. Geol; No. 4, 20- 
29(Apr 1977). (In Russian). 

Graphic simulation indicates that lateral free petroleum mi- 
gration in an exfiltration water-pressure system is jointly affected by 
such factors as hydraulic gradients, water and petroleum density 
ratio under stratified conditions, the geometry of the stratum- 
collector's roofing, and the position of structural forms relative to 
the flow front of sedimentogenic waters. Migration characteristics of 
free petroleum were examined within the limits of both positive and 
negative closed and open third order structural forms. An increase in 
the values of hydraulic gradients and petroleum density as well as a 
smoothing out of structural forms improve the “trafficability” of 
positive and negative structural forms for petroleum, in which case 
structural promontories and ravines are more favorable migration 
paths than are the anticlines and synclines. Free petroleum migration 
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into an exfiltration water-pressure system is accompanied by its 
accumulation within regions outlined by minimal equipotential oil 
lines and constitute hydrodynamic oil traps. Structurally, the latter 
may be particularly related to limbs and pericline sections of anti- 
clines, and to structural promontories. 4 illustrations. Bibliography: 4 
titles. 


30242 Application of the microprocessor and microcomputer to 
down hole telemetry and data acquisition for oil well logging equip- 
ment. Matthews, T.S. (Univ. of Houston, TX). pp 264-269 of Interna- 
tional microcomputers/minicomputers/microprocessers ‘77. Guild- 
ford, Eng.; IPC Science and Technology Press Ltd. (1977). 

From International microcomputer/minicomputers micro- 
processors; Geneva, Switzerland (24 May 1977). 

See CONF-7705103—. 

One of the major features of this system is the use of program 
control to alleviate problems such as the loss of data, gliches, and 
“cycle skipping.” Thus, the key word here is flexibility. The micro- 
processor can be reprogrammed to allow it to perform whatever 
math functions are necessary, and have the results recorded or 
displayed at the surface. This system can also be programmed to 
measure density and porosity, and to calculate compensated or true 
density. With the combination of the expandability of the surface 
equipment and the program control provided by the microprocessor, 
the types of tests and calculations that can be made are virtually 
infinite. 


30243 Increase of water volume by dissolution of methane in it. 
Bazaev, A.R.; Skripka, V.G.; Namiot, A.Yu. Gazov. Prom-st.; No. 2, 
39-40(1977). (In Russian). 

Because of the increasing depth of petroleum and natural gas 
wells, a knowledge of the behavior of the ground water at depth 
pressures and temperatures is necessary. Therefore measurements 
were made of the volume increase of water with the dissolution of 
methane as a function of temperature. Results are reported for 
temperatures of 250, 300, and 350°C. (JSR) 


30244 Formation of carbonate collectors of Semiluks—Bureg de- 
posits of the Pripyat Downwarp. Bogomolov, G.V.; Pakhol’chuk, 
A.A.; Tsalko, P.B. (Inst. of Geochemistry and Geophysics, Minsk). 
Dokl. Akad. Nauk BSSR; 21: No. 1, 48-51(1977). (In Russian). 

The formation of rock collectors of the Semiluks-Burek bed 
from the Voronezh to the Dankovsk era of the upper Devonian is 
tracked on the basis of a paleotectonic analysis. The tectonic move- 
ments and hydrothermal activity of the Lebedyan Period are the 
principal factors accounting for the formation of carbonate bed 
collectors in the Pripyat depression. The raised limbs of the frac- 
tured local upheavals were subjected to the very strong effects of 
thermal water after the latter was covered by upper saliferous rock. 
Therefore the areas most conducive to the development of rock 
collectors were the raised limbs of upheavals adjoining the discontin- 
uous disturbances. | table, | illustration. Bibliography: 4 titles. 


30245 Index and list of the publications of the Geological Survey 


of Alabama and the State Oil and Gas Board. Startwell, 
ty, AL; Geological Survey of Alabama (1976). 75p. 

The Geological Survey of Alabama explores and evaluates 
the mineral, water, and petroleum resources of the State, and con- 
ducts basic research in these areas. After the history is given of the 
Geological Survey, the index includes approximately 391 publica- 
tions. Discontinued ones are indicated. A listing of 176 available 
special maps and 24 special reports is given. The available topo- 
graphic maps number 243, along with a few miscellaneous maps 
available. (MCW) 


30246 Geokhimiya podzemnykh vod Zapadno-Sibirskogo neftega- 
zonosnogo basseina. (Geochemistry of the ground water of the West 
Siberian petroleum-gas basin). Matusevich, V.M. Moscow; Nedra 
(1976). 157p. 

Data are presented on the distribution of microelements and 
organic matter in ground water of the West Siberian petroleum-gas 
basin. The geochemical history of microelements and ground water 
organic matter is examined at various stages of lithogenesis. Consid- 
erable attention is given to factors effecting the concentration of 
different microelements in ground water. Microelement aqueous 
dispersion coronas and sedimentary rock reduction zones formed 
near the petroleum-gas deposits are described. Hydrogeochemical 
indices are given for regional and detailed forecasting of oil and gas 
bearing capacity. The quantitative hydrogeochemical criterion is 
given for classifying strata by their productivity. 47 tables, 19 
illustrations. 


A. Universi- 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 30047, 31474, 31652, 31653 


PETROLEUM 3117 


30247 (CONF-760585—2) Improved oil-recovery methods. 
Geffen, T.M. (Amoco Production Co., Tulsa, Okla. (USA)). 1976. 
17p. Brooks and Associates, Inc., Tulsa, OK. 

From International petroleum exposition and congress; Tulsa, 
OK, USA (17 May 1976). 

Already-found oil fields contain billions of barrels of oil that 
are not recoverable by conventional methods. The U.S. target for 
recovery by improved methods is about 60 billion barrels. This 
current tertiary oil target will be larger as more fields are discovered 
and expected advances in technology are made. The most promising 
means to recover this hard-to-get oil are by methods generally 
referred to as miscible and thermal. Although considerable research 
effort and field testing have been done, the state-of-the-art has not 
reached the level that commercial applications can be installed 
without a degree of risk above that historically experienced by oil 
producers. Intensive research, together with extensive field testing, 
is needed to provide the know-how for commercially applying the 
heavily financially front-loaded improved methods. In addition, the 
availability of needed special chemicals and hardware in large quan- 
tities must improve to allow wide-spread applications. Both the oil 
industry and governments face a tremendous challenge to accom- 
plish the job of capturing this additional oil in a short time frame and 
so ease the energy crisis. 


30248 (ORO—5302-17) Tertiary oil recovery by CO: injection. 
Monthly report, September 1977. Conner, W.D. (Columbia Gas 
Transmission Corp., Charleston, W.Va. (USA)). 1977. Contract EF- 
76-C-05-5302. 2ip. Dep. NTIS, PC A02/MF AO1. 

Water injection continued during September albeit with an 
excessive amount of down time. Total injection for September was 
5240 barrels, approximately 350 barrels lower than August. Oil 
production for September totaled 1881 barrels, a decline of 70 
barrels from August. This is a drop of approximately 560 barrels in 
the past three months. Total production to date due to CO: injection 
is approximately 7620 barrels. It was necessary to service wells 2044 
and 4591 due to excessive paraffin accumulation. Bottom hole testing 
was resumed fter a three month absence while the service company’s 
instrument was being repaired. 


30249 (ORO—5302-20) Tertiary oil recovery by CO: injection. 
Monthly report, November 1977. Conner, W.D. (Columbia Gas 
Transmission Corp., Charleston, W.Va. (USA)). 1977. Contract EF- 
76-C-05-5302. 20p. Dep. NTIS, PC A02/MF AO1. 

Water injection for November was approximately 5530 bar- 
rels, which was a slight increase over the 5440 barrels injected 
during October. Down time of 24 hours was considerably lower 
than previous months. Mechanically, the project proceeded almost 
as scheduled except for minor adjustments of the high pressure shut- 
down switch on the injection pump. Oil production,- however, 
continues to be disappointing. Total production again declined ap- 
proximately 200 barrels to 1525. Although it was necessary to 
service one well, most of the production decline follows the trend of 
recent months. Total production due to COs injection is 8151 bar- 
rels. A request has been received from Morgantown Energy Re- 
search Center to allow an environmental assessment team to inspect 
the project, probably in December. 


30250 (SAN/1395—15) Pilot demonstration of enhanced oil re- 
covery by micellar polymer waterflooding: Phase B. Monthly report, 
October 1977. Wade, J.E.; Staub, H.L. (City of Long Beach, Calif. 
(USA)). 10 Nov 1977. Contract EF-77-C-03-1395. 9p. Dep. NTIS, 
PC A02/MF AOl1. 

A second stage of the transient test is in progress. The early 
pulse tests were complicated by operational difficulties resulting in 
data that was difficult to interpret. Progress is being made on 
flooding the fresh core material obtained from frozen cores. Prelimi- 
nary results are very encouraging. Facilities are essentially complete 
for the mini-injectivity test. Bids from the suppliers of the chemicals 
have been received and the successful bidders, Stepan and American 
Cyanamid, have been so notified. Injection should be initiated in the 
mini-injectivity test during early December, 1977. 


30251 Hydraulic fracturing technique. Savins, J.G. (to Mobil Oil 
Corp.). US Patent 4,067,389. 10 Jan 1978. Filed date 16 Jul 1976. 
10p. 


This specification discloses a technique of hydraulically frac- 
turing a subterranean formation wherein there is used a fracturing 
fluid comprised of an aqueous solution of an interaction product of a 
polysaccharide and a galactomannan. 


30252 Surfactant waterflooding with hydrocarbon slug. Waite, 
J.M.; Burdyn, R.F. (to Mobil Oil Corp.). US Patent 4,066,126. 3 Jan 
1978. Filed date 20 Dec 1976. 12p. 

A surfactant waterflooding process involving the injection of 
a hydrocarbon slug followed by a surfactant slug and a mobility 
control slug is described. The hydrocarbon slug has a viscosity less 
than that of the reservoir oil and is injected within the range of 
0.01—0.04 pore volume. The surfactant slug is injected in an amount 
within the range of 0.05—0.3 pore volume and exhibits a surfactant 
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concentration within the range of 0.5—4.0 weight percent. At least a 
portion of the mobility control slug has a viscosity at least as great as 
the viscosity of the hydrocarbon slug. 


30253 Annulus pressure operated closure valve with reverse cir- 
culation valve. Barrington, B.Q. (to Halliburton Co.). US Patent 
4,064,937. 27 Dec 1977. Filed date 16 Feb 1977. 12p. 

A closure valve for use in oil well testing is presented which 
provides a full opening flow passage there-through, and which 
includes a reverse circulation valve. The closure valve is operated 
by a power mandrel which is responsive to well annulus pressure, 
and which is frangibly held in the open position until a predeter- 
mined pressure is applied to the fluid in the well annulus. The power 
mandrel is then frangibly released and moves the closure valve to 
the closed position. The power mandrel is then disconnected from 
the closure valve operating mechanism and continues to move to 
activate a circulation valve opening mechanism. The closure valve 
includes two normally open ball valves which are spaced apart to 
trap a sample of formation fluid therebetween when the ball valves 
are closed. 


30254 Oil well stimulation apparatus. Mohaupt, H.H. (to Kine- 
Tech Corp.). US Patent 4,064,935. 27 Dec 1977. Filed date 13 Sep 
1976. 12p. 

Apparatus for stimulation of oil well production is described 
which utilizes a gas generating chemical charge that is placed in the 
oil well bore at a depth of known oil productivity and ignited to 
produce a gas pressure-volume pulse of known pressure-time charac- 
teristics and time duration, including means for generating a pulsat- 
ing gas pressure-volume pulse. 


30255 Well screen with erosion protection walls. Fast, C.R. (to 
Standard Oil Co. (Indiana)). US Patent 4,064,938. 27 Dec 1977. Filed 
date 12 Jan 1976. 6p. 

An erosion-resistant sand screen assembly is described for use 
in petroleum wells of the type in which sand tends to become 
entrained in the stream of petroleum entering the wellbore. The 
assembly is especially useful in cased holes in formations which 
consist of very fine sand, such as have been encountered in the Gulf 
Coast region of the United States and off the east coast of Trinidad. 
The assembly uses a sleeve with an erosion-resistant wall at least 
one-fourth inch thick, positioned around the outside layer of wire 
screen. Preferably, the assembly has an outer surface of a resilient 
elastomeric material. 


30256 Apparatus and method for mixing separated fluids down- 
hole. Smith, D.M. US Patent 4,064,941. 27 Dec 1977. Filed date 2 
Aug 1976. ~s 

A method and apparatus are disclosed for mixing two previ- 
ously separated fluids at a downhole location adjacent a predeter- 
mined formation interval. 


30257 Water control with polymers. Sparlin, D.D. (to Continen- 
- Oil Co.). US Patent 4,064,940. 27 Dec 1977. Filed date 8 Nov 
1976. 8p. 

A method is provided for reducing the water permeability of 
a porous subterranean formation by injecting a dispersion of polya- 
mide and a water soluble polymer through a well bore into the 
formation. Preferred materials are polyamides and poly-acrylamides. 


30258 Aquifer-plugging steam soak for layered reservoir. Prats, 
M. (to Shell Canada Ltd.). US Patent 4,064,942. 27 Dec 1977. Filed 
date 21 Jul 1976. 6p. 

An improved steam soak process is described which recovers 
viscous oil from a reservoir containing a relatively steam imperme- 
able oil-rich layer above a relatively steam permeable water-rich 
layer. Steam is injected at a rate and volume that displaces an oil 
bank into the water layer. The cooling of the oil bank impedes the 
flow of water so that, during the production cycle, the rate of oil 
recovery is increased. 


30259 Chemical treating system for oil wells. McClure, L.C. US 
Patent 4,064,936. 27 Dec 1977. Filed date 9 Jul 1976. 8p. 

A chemical treating system for oil wells is described in the 
form of a chemical injector and well manifold for protecting down- 
hole oil well equipment from corrosion by injecting a predetermined 
quantity of chemical additive into a circulating fluid. The equipment 
includes a supply tank or reservoir supported in elevated position 
above a calibrated measuring container which discharges into a 
mixing vessel communicated with pipes connected with the tubing 
and casing respectively of an oil well with valving arrangements 
being provided to enable the chemical additive to be injected into a 
circulating fluid and circulated through the tubing and casing and 
J downhole equipment associated therewith for a desired period 
of time. 


30260 Tertiary crude oil recovery process. Wallace, W.J. US 
Patent 4,060,128. 29 Nov 1977. Filed date 1 Oct 1976. 4p. 

A new and improved tertiary crude oil recovery process or 
secondary recovery process for recovery of hydrocarbons is de- 
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scribed which includes placing a sonic source in a well bore to emit 
sonic waves which disturbs the earth structure containing unreco- 
vered hydrocarbons and enables the pull of gravity to move the 
hydrocarbons into the area of an oil well lift pump. 


30261 Determination of flow characteristics of petroliferous for- 
mations. Cabbiness, D.K. (to Continental Oil Co.). US Patent 
4,058,366. 15 Nov 1977. Filed date 3 Dec 1976. 6p. 

A method is given for determining the flow characteristics of 
subterranean petroliferous formations. The method comprises inject- 
ing a tracer and a polysaccharide polymer having glucose moieties 
into said formation, recovering said tracer and polysaccharide from 
production well effluent at timed intervals and determining flow 
characteristics by the rate differential observed of the concentration 
of each in the effluent. Accurate determination of polysaccharide 
polymer is obtained by hydrolyzing the polymer to release glucose, 
reacting the glucose with orthotoluidine and determining the poly- 
mer concentration using colorimetric techniques. 


30262 Wellbore circulating valve. Holden, J.C.; Wray, G.Q. (to 
Halliburton Co.). US Patent 4,058,165. 15 Nov 1977. Filed date 24 
Oct 1975. 10p. 

A wellbore circulating valve especially useful in a string of 
testing tools utilizes a sequentially ratcheted inner mandrel which 
covers a series of flow ports and is opened by a predetermined 
sequence of operations which move the mandrel away from the flow 
ports thereby communicating the annulus with the inner bore of the 
tool. 


30263 Well setting tool. Crickmer, C.D. (to Otis Engineering 
Corp.). US Patent 4,058,166. 15 Nov 1977. Filed date 29 Mar 1976. 
10p. 


A well tool and more particularly a hanger or setting tool 
actuating assembly are described for hanging a liner in a well or 
setting various other well equipment in a desired subsurface position. 
The actuating assembly includes a magnet which is moved by means 
controlled remotely therefrom to cause a member magnetically 
coupled thereto to correspondingly move resulting in setting of the 
well equipment in the desired location. 


30264 Sulfonate water flood additives and method of using same. 
Sias, R.C. (to Continental Oil Co.). US Patent 4,058,467. 15 Nov 
1977. Filed date 28 Jun 1976. 8p. 

Sulfonates having an equivalent weight of about 300 to about 
600 are saturated with carbon dioxide and injected into a petrolifer- 
ous formation to improve a waterflood process. 


30265 Mechanical systems for handling drill pipe, riser and 
casing. Pet. Times; 81: No. 2061, 21, 23, 33(14 Oct 1977). 

As the search for oil and gas moved into deeper and rougher 
waters, technology had to be developed to cope with the changed 
conditions of drilling. A solution that would extend the operating 
window on floating vessels became imperative. A pipecracker to 
handle 27.4 m stands of drill pipe was developed for the drillship 
Sedco 445. This first pipecracker initiated a development cycle that 
now provides a family of equipment capable of handling all the 
tubular goods used in offshore drilling. A spin-off of the field proven 
pipecracker has also found application to land drilling in the Arctic 
for handling drillpipe and casing. 


30266 Drilling research and development in the United States. 
Pet. Times; 81: No. 2058, 13, 15-16(2 Sep 1977). 

More wells are being drilled in the U.S. (approximately 2,000 
rotary rigs), and ways are being sought to drill faster and deeper. 
Some of the techniques being investigated and used include air 
drilling, percussion drilling, novel drills (melting, chemical reaction, 
mechanical stress), spark drill, projectiles, and erosion drills. Down- 
hole drilling motors and borehole data telemetry systems are being 
developed. (DLC) 


30267 Statfjord completing power module lifts for 1978 duty. Gas 
Turbine World; 7: No. 4, 31-32, 34, 36(Sep 1977). 

Four modules, containing 120,000 Kw of gas turbine power, 
are being installed on the Statfjord “A” platform--will burn North 
Sea gas to provide offshore power for oil production and gas 
reinjection. 


30268 Izolyatsiya plastovykh vod. (Isolation of interstitial water). 
Yumadilov, A.Yu. Moscow; Nedra (1976). 11 1p. 

Improved methods of isolating stratal water flow into oil 
wells are discussed. Ways of improving methods of isolating stratal 
waters by using cement mortars and polymers are indicated on the 
basis of industrial analysis. The results of industrial research projects 
on stratal water isolation are presented. The book is intended for 
engineering-technical personnel and scientists in the petroleum and 
gas industry. 39 tables, 28 illustrations. 
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PROCESSING 
REFER ALSO TO CITATION(S) 30197, 31259, 31330, 31632, 31647 


30269 Hydroconversion of heavy hydrocarbons. Aldridge, C.L.; 
Bearden, R. Jr. (to Exxon Research and Engineering Co.). US 
Patent 4,066,530. 3 Jan 1978. Filed date 26 Nov 1976. 10p. 

A catalytic hydroconversion process is effected by reacting 
with hydrogen a heavy hydrocarbonaceous oil containing a catalyst 
comprising an iron component and a catalytically active other metal 
component prepared by dissolving an oil soluble metal compound in 
the oil and converting the metal compound in the oil to the corre- 
sponding catalytically active metal component. Preferred oil soluble 
compounds are molybdenum compounds. 


30270 Processing heavy reformate feedstock. Owen, H.; Venuto, 
P.B.; Rosinski, E.J. (to Mobil Oil Corp.). US Patent 4,066,531. 3 Jan 
1978. Filed date 26 Sep 1975. 18p. 

Liquid product rich in benzene, toluene and xylene and 
having a substantially lower mid-boiling point than heavy reformate 
feedstock or similar feedstock, such as, for example, from pyrolysis 
gasoline, of a class having an initial boiling point between about 
230°F and about 250°F and an end point between about 350°F and 
about 430°F, and gaseous product rich in light olefins and isoparaf- 
fins which is good alkylation plant feed are produced by contacting 
said heavy reformate feedstock or said similar feedstock with a 
porous acid-active zeolite catalyst having a fluid activity index of at 
least about 18 in a fluidized catalyst system absent added hydrogen 
at a temperature of from about 800°F to about 1200°F, a catalyst/oil 
(i.e. heavy reformate or similar feedstock) weight ratio of from about 
0.5 to about 40 and a catalyst residence time of from about 0.1 
second to about 20 seconds. 


30271 Separation of catalyst from effluent of a fluidized catalytic 
hydrocarbon conversion process. Myers, G.D.; Walters, P.W.; Cot- 
tage, R.L. (to Ashland Oil, Inc.). US Patent 4,066,533. 3 Jan 1978. 
Filed date 26 Nov 1976. 6p. 

A method is described for disengaging catalyst particulates 
from the effluent of a riser tube in the operation of a fluid catalytic 
cracking unit. The catalyst component of the resultant ascending 
fluid stream is propelled from the riser tube into the catalyst disen- 
gaging or collection chamber by virtue of the inertial momentum 
associated therewith. The vaporous hydrocarbon conversion prod- 
ucts containing only residual entrained amounts of catalyst, being 
passively restrained from entering the disengaging chamber, are 
simultaneously diverted to a fractionation unit via a cyclonic separa- 
tor. 


30272 Fluid catalytic cracking process for conversion of residual 
oils. Vermilion, W.L. Jr. (to Universal Oil Products Co.). US Patent 
4,064,038. 20 Dec 1977. Filed date 21 Oct 1974. 16p. 

A fluid catalytic cracking process is described employing in 
combination a riser reaction zone and a CO-burning regeneration 
zone for the conversion of a feedstream comprising a residual oil to a 
distillate fuel. 


30273 Fluid catalytic cracking. Penick, J.E. (to Mobil Oil 
tata US Patent 4,064,039. 20 Dec 1977. Filed date 28 Jan 1976. 


Modifying a heat balanced operating fluid catalytic cracking 
(FCC) system to utilize a platinum group metal modified cracking 
catalyst is described whereby increasing the heat generated in the 
exothermic regeneration of coked catalyst, and to provide a regener- 
ated catalyst heat exchange cooler to permit adjustment of cracking 
conditions independent of the extra heat produced in the regenera- 
tion of catalyst. 


30274 Aromatic hydrocarbon separation via solvent extraction. 
Asselin, G.F. (to UOP Inc.). US Patent 4,058,454. 15 Nov 1977. 
Filed date 22 Apr 1976. 14p. 

A solvent extraction process is described for separating polar 
hydrocarbons from non-polar hydrocarbons. The solvent-rich ex- 
tract phase from the extraction zone is introduced into a stripping 
column. The stripper bottoms, being a polar hydrocarbon-contain- 
ing, first solvent-rich stream, is introduced into an upper portion of a 
solvent recovery column. A vaporous stripping medium is intro- 
duced into a lower portion of the solvent recovery column. A 
second solvent-rich stream, virtually free from hydrocarbons, is 
withdrawn as a bottoms product and recycled to the extraction zone, 
while a hydrocarbon-containing, side-cut third solvent-rich phase is 
withdrawn, and a portion introduced into the stripping column in 
admixture with the extract phase. Of the total recovery column 
solvent-rich streams, the amount commingled with the fresh hydro- 
carbon feed and introduced therewith into the extraction zone, is 
ome about 5.0% to about 25.0% of the total solvent introduced 
thereto. 
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30275 Alkylaromatic hydrocarbon dealkylation process. Loboda, 
R.S. (to UOP Inc.). US Patent 4,058,452. 15 Nov 1977. Filed date 19 
Jul 1976. 10p. 

A process for the dealkylation of alkylaromatic hydrocarbons 
is described, wherein a hydrogen-rich gas stream passed through the 
reaction zone on a once-through basis is obtained by passing a 
hydrogen-containing feed gas stream into an absorber to remove 
light paraffins, and the gas separated from the reaction zone effluent 
by partial condensation is passed into a stripper as the stripping 
media used to remove these same light paraffins from the liquid used 
in the absorber. Processes for reforming and hydrotreating are also 
described. 


30276 Hydrocracking process. Reitz, O.; Retoret, J.P. (to insti- 
tut Francais du Petrole). US Patent 4,058,449. 15 Nov 1977. Priority 
date 21 May 1975, France. 18p. 

A process is described for hydrocracking a petroleum hydro- 
carbon charge contaminated with nitrogenous compounds. It com- 
prises the hydrogenation of said charge in a first reaction zone 
followed with a separation in two phases, gaseous and liquid, of the 
resulting hydrogenated product, adding to said liquid phase the 
effluent from a subsequent prefractionation zone, treating the result- 
ing mixture in a second reaction zone, adding to the effluent of said 
second reaction zone the above-mentioned gaseous phase, treating 
the resulting effluent in said prefractionation zone and separating 
therefrom a liquid fraction, at least one portion of which is recycled 
to said second reaction zone and a gaseous fraction which, after 
cooling is separated into a gas of high hydrogen content and a liquid 
effluent containing products converted in at least one reaction zone, 
said products being separated by fractionation. 


30277 Process for producing aromatic hydrocarbons of high 
purity. Le Page, J.F.; Juguin, B.; Miquel, J. (to Institut Francais du 
Petrole). US Patent 4,058,450. 15 Nov 1977. Priority date 24 Mar 
1975, France. 22p. 

A process is described for producing aromatic hydrocarbons 
from gasolines substantially free of mono- and diolefins. It comprises 
an aromizing step in the presence of a catalyst at a temperature from 
400 to 600°C under a pressure from 1 to 30 kg/cm? followed with 
the separation of an aromatic cut and of an alkylaromatic cut and a 
step of hydrodealkylating said alkylaromatic cut by means of hydro- 
gen recovered from the aromizing step, in the presence of a catalyst, 
at a temperature from 400 to 650°C, under a pressure substantially 
equal or lower than that of the aromizing step. 


30278 Spent catalyst regeneration with internal and external 
regenerated-catalyst recycle means. Pulak, R.P. (to UOP Inc.). US 
Patent 4,050,902. 27 Sep 1977. Filed date 1 Nov 1976. 18p. 

An apparatus is described for the oxidation of coke from a 
spent fluid catalytic cracking (FCC) catalyst and for the essentially 
complete conversion of carbon monoxide resulting from the oxida- 
tion of coke to produce regenerated catalyst and spent regeneration 
gas. The apparatus comprises in combination and particular arrange- 
ment a spent-catalyst receiving chamber for containing a dense-bed 
of fluidized catalyst in which chamber spent catalyst is oxidized to 
produce regenerated catalyst and partially spent regeneration gas; a 
transfer conduit through which said gas and said catalyst pass and in 
which carbon monoxide is essentially completely converted to 
carbon dioxide to produce spent regeneration gas and regenerated 
catalyst at an increased temperature; an internal regenerated-catalyst 
recycle means by which a portion of hot regenerated catalyst can be 
recycled from the transfer conduit to the spent-catalyst receiving 
chamber; a regenerated-catalyst receiving chamber for containing a 
dense-bed of regenerated catalyst and in which spent regeneration 
gas and regenerated catalyst are separated; and, an external regener- 
ated-catalyst recycle means by which a portion of hot regenerated 
catalyst can be recycled from the regenerated-catalyst receiving 
chamber to the spent-catalyst receiving chamber. 


30279 Claus process: thermodynamics of sulphane production. 
Kerr, R.K.; Berlie, E.M. (Western Research and Development Ltd., 
Calgery, Alberta). Energy Process./Can.; 69: No. 6, 48-51(1977). 

ermodynamics of sulfane formation in Claus plants was 
studied for reaction furnaces, catalytic converters and sulfur con- 
densers. It was found that equilibrium production of sulfanes in 
reaction furnaces and catalytic converters, followed by substantial 
dissolution in downstream condensed sulfur, is sufficient to account 
for field observations as a predictive model. 


30280 Economics of synthetic gas production by the SEGAS 
process. Newkirk, M.S. (International Materials Corp., Burlington, 
MA). pp 357-374 of Synthetic fuels processing. Comparative eco- 
om Pelofsky, A.H. (ed.). New York; Marcel Dekker, Inc. 
1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

The SEGAS process is a noncatalytic process, operable 
within a wide range of pressure (40 to 800 psig). The process uses a 
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thermal steam reformation mechanism and, unlike partial oxidation 
———, does not require oxygen or air injection. Consequently a 

igh quality synthesis gas is produced, consisting primarily of hydro- 
gen and carbon monoxide, and containing approximately 300 Btu/ 

*. This product is suitable for application either as a petrochemical 
intermediate or high-grade fuel gas. The SEGAS process can be 
effectively applied to the gasification of residual high sulfur fuel oils 
or heavy crudes. (LK) 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 30298 


30281 (BERC/PPS—78/1) Motor gasolines, summer 1977. Shel- 
ton, E.M. (Department of Energy, Bartlesville, Okla. (USA). Bar- 
tlesville Energy Research Center). Jan 1978. 92p. Dep. NTIS, PC 
A05/MF AO1. 

Analytical data for 2,725 samples of motor gasoline, from 
service stations throughout the country, were collected and analyzed 
under agreement between the Bartlesville Energy Research Center 
and the American Petroleum Institute. The samples represent the 
products of 49 companies, large and small, which manufacture and 
supply gasoline. These data are tabulated by groups according to 
brands (unlabeled) and grades for 17 marketing areas and districts 
into which the country is divided. A map, included in this report, 
shows marketing areas, districts, and sampling locations. The report 
also includes charts indicating the trends of selected properties of 
motor fuels since 1946. Twelve octane-distribution-percent charts for 
areas 1, 2, 3, and 4 for unleaded, regular, and premium grades of 
gasoline are presented. The antiknock (octane) index [(R + M)/2] 
averages of gasolines sold in this country were 88.5, 89.6 and 95.0 for 
unleaded, regular, and premium grades of gasolines, respectively. 


30282 Steam cracking and production of unsaturated hydrocar- 
bon bases. Chauvel, A.; Decroocq, D.; Lefebvre, G.; Raimbault, C. 
Entropie; 13: No. 78, 16-32(1977). (In French). 

Unsaturated hydrocarbonated bases (olefins, aromatics) for 
the petrochemical industry are produced essentially by pyrolysis of 
saturated hydrocarbons (ethane, propane or liquid petroleum cut). 
From the thermodynamic and kinetic point of view, pyrolysis of 
saturated hydrocarbons requires high temperatures but the primary 
cracking reaction leading to olefins is then accompanied by complex 
condensation and dehydrogenation processes which lead to aromatic 
hydrocarbons and coke. After summarizing the principal operational 
variables of the reactive section (furnace exit temperature, residential 
time, partial hydrocarbon pressure), this article contains a more 
detailed study of the part played by steam, the notion of severity and 
the effect of the type of charge (ethane, petrochemical, naphta, 
gasoil) on the performances of the unit. On the basis of these 
elements, the industrial application of steam cracking is then consid- 
ered, with particular emphasis on the design of the pyrolysis furnace 
and tubes, the decoking operations, and the sequence of separation 
and purification operations involved in treating the effluent. Finally, 
there is a brief examination of the economics of steam cracking and 
the problems raised by its integration into a petrochemical complex. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 31652, 32129 


30283 (NP—22885) International energy trends: monthly supple- 
ment on oil trends. (Organization for Economic Co-Operation and 
Development, 75 - Paris (France)). 16 Dec 1977. 30p. Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

Data on international energy trends are presented in tables 
and graphs. The data are grouped in sections on consumption of all 
oil products, consumption by 3 main products, production of crude 
oil, stock levels of all oil, crude oil imports, average import price for 
all crude categories, and index of industrial production. (JRD) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 31116, 31118 


30284 (PB—272068) Monthly petroleum product price report. 
Byers, L.; Bordeaux, C.B.; Gillespie, W.; Davis, W.; Whatley, A. 
(Federal Energy Administration, Washington, D.C. (USA)). Jun 
1977. 20p. (FEA/B—77/384). NTIS PC A02/MF AO1. 

As part of its role in monitoring market price trends, the 
Federal Energy Administration collects pricing data on refined 
petroleum products from refiners, large resellers, gas plant operators, 
gasoline retailers, and truckstop operators. This report provides 
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national weighted average prices of petroleum products on a month- 
ly basis at different levels of the marketing chain. In addition to 
recent price data, some historic data are included to indicate trends. 


30285 Economics of crude oil and natural gas costs of adding 
production. Sparling, R.C. (Chase Manhattan Bank, New York). pp 
1-12 of Synthetic fuels processing. Comparative economics. Pe- 
lofsky, A.H. (ed.). New York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

The cost of a daily barrel of new crude oil, or of the oil 
equivalent of natural gas, was about $85.50 per daily barrel in the 
period 1960 to 1975. The ability to provide for future US needs is 
limited due to time lags, equipment availability and the lack of 
stimulative production policies (even though the cost of new pro- 
duction is less than that of alternative energy sources (coal gasifica- 
tion, liquefaction, shale oil, solar, etc.)). (LTN) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 31272 


30286 Adsorption-absorption vapor recovery system. McGill, 
J.C.; Scott, W.N. (to HT Management Co.). US Patent 4,066,423. 3 
Jan 1978. Filed date 27 Sep 1976. 6p. 

A process is described for the recovery of light mixed hydro- 
carbon vapors from an air-hydrocarbon mixture expelled as a result 
of storage breathing or loading of a vented hydrocarbon vessel. The 
hydrocarbon vapor components are adsorbed from the mixture, thus 
permitting venting of the substantially hydrocarbon free air safely to 
the atmosphere without pollution. The adsorbed hydrocarbons are 
removed by subjecting the adsorbent bed to a lower pressure, and 
the hydrocarbon components in the resulting desorption stream are 
substantially adsorbed for recovery, and the remaining gases from 
the absorption vessel are passed through a seco:d adsorption bed to 
substantially remove any hydrocarbons therein. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 31720, 31738, 31797, 31831, 
32091, 32101, 32104, 32107, 32138 


30287 (EPRI-SR—39, pp 26p, Paper 1) Status of oil-fired NO/ 
sub x/ control technology. Norton, D.M.; Krumwiede, K.A.; Blakes- 
lee, C.E.; Breen, B.P. 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

Southern California Edison’s approach to the problem of 
achieving compliance with stringent 1975 NO/sub x/ emission regu- 
lations of 225 ppM in the South Coast Air Basin for existing oil-fired 
boilers is described. The principal emphasis is on the types of NO/ 
sub x/ emission control methods implemented (off-stoichiometric 
combustion, low excess air, NO/sub x/ ports, and flue gas recircula- 
tion) and the operational problems encountered on various units 
(flame scanner operation, flame stability, boiler vibration, and forced 
draft fan capacity). The discussion also includes a review of boiler 
design factors, fuel characteristics and additional control methods 
affecting NO/sub x/ emissions. 


30288 (EPRI-SR—39, pp 33p, Paper 2) Effectiveness of gas 
recirculation and staged combustion in reducing NO/sub x/ on a 560 
Mw coal-fired boiler. Thompson, R.E. (KVB, Inc., Tustin, CA); 
McElroy, M.W.; Carr, R.C. 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

A field test program was conducted to determine the feasibil- 
ity of using flue gas recirculation into the combustion air and two- 
stage combustion to reduce nitric oxide emissions on pulverized 
coal-fired utility boilers. Nitric oxide emissions were documented as 
a function of gas recirculation rate, excess oxygen level, unit load, 
and burner out of service pattern (i.e., two-stage or fuel-rich combus- 
tion). Four basic boiler firing configurations were compared: normal 
or baseline (all burners in service); windbox gas recirculation only; 
fuel-rich or two-stage combustion (burners or mills out-of-service 
with air registers open); combined gas recirculation and two-stage 
combustion. The introduction of 15 percent gas recirculation into the 
combustion air at a net load of 525 Mw led to a 17 percent reduction 
in NO from the 885 ppM baseline level to 735 ppM. Removing one 
of the five mills from service while maintaining normal combustion 
air gave a 240 ppM or 33 percent reduction at 450 Mw during fuel- 
rich or two-stage combustion. The effectiveness of gas recirculation 
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in combination with staged combustion was considerably reduced to 
a 7 percent or 35 ppM reduction at 450 Mw. Windbox gas recircula- 
tion is relatively less effective in reducing NO emissions by compari- 
son to two-stage combustion. The addition of gas recirculation to 
two-stage combustion results in only a minimal further reduction and 
must be evaluated relative to the auxiliary load panelty of the 
recirculation fans. The test program was conducted on a 560 Mw 
unit at the Hatfield’s Ferry Station of West Penn Power through the 
courtesy of Allegheny Power Service Corporation and was spon- 
sored by the Electric Power Research Institute. 


30289 (PB—272584) MIT/marine industry collegium opportuni- 
ty brief No. 9. oil spills: Problems and opportunities. (Massachusetts 
Inst. of Tech., Cambridge (USA). Sea Grant Program). 20 Jul 1977. 
30p. (MITSG—77-17). NTIS PC A03/MF AO1. 

The events occurring during the grounding and break up of 
the Liberian tanker, Argo Merchant, in December 1976, are used to 
illustrate the types and magnitudes of problems involved in respond- 
ing to accidental oil spills. The Argo Merchant incident provides a 
framework for understanding what is needed for dealing with such 
events in the future. A chronology of the important events between 
the grounding and the break up are presented. The need for instru- 
mentation and research to answer the question of ‘how much oil has 
been spilled and where is it likely to go’ is dealt with. The equipment 
and vehicles needed for containment of a spill on the high seas are 
discussed and then the logistical requirements of getting people and 
equipment to the spill, containing and collecting oil and removing it 
are discussed and finally the general characteristics required for two 
boats and barges are summarized. 


30290 (PB—272689) Oil spill and oil pollution reports. Quarterly 
report Feb—Apr 77. Melvin, P.; Ehrenspeck, H.; Nordin, P. (Califor- 
nia Univ., Santa Barbara (USA). Marine Science Inst.). Jun 1977. 
340p. NTIS PC A15/MF AO1. 

This issue contains summaries of articles, reports, patents, 
documents, and other materials relating to oil pollution published 
during the period 1974 to 1977 (Section I); summaries and status of 
current research projects (Section II); and current oil-related confer- 
ences (Section III). Subjects covered include all aspects of aquatic 
and terrestrial oil pollution. Items in Section I are categorized by 
seven major subdivisions which are divided into thirty-one specific 
subject categories. These are presented in a table of contents. Patents 
and patent applications are announced under appropriate subject 
categories. Subject and author indexes for entries in Section I are 
provided at the end of the report. A list of the periodicals reviewed 
in preparing this series appears in the appendix. Section II presents 
titles of active or recently completed oil pollution research projects, 
summaries of project objectives, and current status information and/ 
or resulting publications provided upon request by the principal 
investigators or performing organization. Section III, Current Oil- 
Related Conferences, contains descriptive information on recently 
held and upcoming conferences relevant to any aspects of oil pollu- 
tion. Conference dates are listed; and, when information is available, 
titles, authors, and abstracts of conference papers are included. All 
information for this section was obtained from the periodicals re- 
viewed (Appendix) and from responses to written inquiries concern- 
ing the meetings. 


30291 (PB—272832) Oil spill: decisions for debris disposal. 
Volume I. Procedures manual. Final report Jun 75—Aug 76. Stearns, 
R.P.; Ross, D.E.; Morrison, R. (SCS Engineers, Long Beach, Calif. 
(USA)). Aug 1977. Contract EPA-68-03-2200. 117p. NTIS PC A06/ 
MF AOl. 

This report was prepared to guide persons responsible for 
disposing of oil spill debris in selecting suitable methods and sites, 
and in carrying out effective, environmentally safe disposal oper- 
ations. Volume I is a procedures manual useful both in office and 
field. Topics covered include site selection and preparation, method 
selection, implementation of three alternative disposal methods, site 
monitoring requirements, and correctional measures for possible 
environmental problems. All available land disposal methods (other 
than systems employing incineration) were investigated prior to 
selecting the three recommended alternatives: land cultivation (also 
called landspreading), burial, and sanitary landfilling. An outline for 
a training course on oil spill debris disposal is also included. 


30292 Oil-recovering material and process for preparing and 
using the same. Hachisu, T.; Uchida, A. (to Hitachi, Ltd.). US Patent 
4,066,539. 3 Jan 1978. Priority date 25 Nov 1975, Japan. 4p. 

Atactic polypropylene is cooled, disintegrated into granules, 
mixed with cereal powders such as wheat flour, starch powders, etc. 
thereby to deposit the cereal powders around the granules, and 
returned to room temperature thereby to prepare an oil-recovering 
material. The oil-recovering material is spread onto surfaces of sea 
water with floating oil or surfaces of land area fouled with oil, such 
as sand beach, etc. to recover the oil therefrom. 


PETROLEUM 3121 


30293 Exploratory study of the behavior of crude oil spills under 
ice. Greene, G.D.; Leinonen, P.J.; Mackay, D. (Univ. of Toronto). 
Can. J. Chem. Eng.; 55: No. 6, 696-700(Dec 1977). 

An experimental spill of 0.38 m* of warm (55°C) crude oil 
under the ice cover of a fresh water pond with an underwater 
viewing port is described. Temperatures, dissolved hydrocarbon 
concentrations, and oil slick behavior and areas were determined. 
Some oil recovery and disposal methods were tested. An attempt has 
been made to quantify the rates of heat and mass transfer from the oil 
using reported values for transfer coefficients. The results indicate 
that the oil slick adopted a thickness of about 2 cm under the ice, 
that heat transfer from the oil was relatively fast and complete, that 
dissolution mass transfer is slow resulting in oil concentrations in the 
water of only 18 to 287 pg/l in the vicinity of the spill. Some 
recommendations are made for further studies to elucidate the nature 
and rates of the relevant physical processes and thus assist in 
assessing the environmental impact of under-ice oil spills. 


30294 Oil salvage ship with ocean going bow. Gaw, T.I. US 
Patent 4,058,461. 15 Nov 1977. Filed date 5 Oct 1976. 4p. 

A tanker ship is designed with a bow to scoop up spilled oil 
from a surface of a sea. The ship includes a doorway at the water 
level for admitting oil and surface water as the ship moves ahead, 
and which is pumped into settling tanks from which the water is 
pumped overboard so that only the oil is collected. The bow has two 
hinged doors at the bow behind which a rearwardly converging 
vestibule or scoop having a rear vertical plate with grid-screened 
ports at all levels, a selected one of which is opened to admit the 
surface oil. 


30295 Oil recovery apparatus and method. Lowe, J.G.; Butler, 
R.I. (to Lowe Engineering Co.). US Patent 4,051,024. 27 Sep 1977. 
Filed date 29 Jan 1976. 10p. 

There is shown an oil recovery apparatus and method which 
includes a plurality of like-sized disks carried on a rotatable shaft. 
These disks are partially immersed in the fluid which contains the 
unwanted oil or oil-like material to be removed or recovered from 
the larger body of fluid. The disks are preferably of plastic or are 
plastic coated and during immersion the oil contaminator is picked 
up by and with the engagement of the disks in the oil portion of the 
fluid after which plastic scraper blades engage the sides of the disks 
to remove this oil from the sides of the rotating disk. The scrapings 
which are removed are fed by a channel guideway or ways to a 
collector. Two arrangements of plastic scraper assemblies are 
shown. In one embodiment there are two blades arranged to straddle 
the disk and simultaneously scrape opposite sides of this disk as the 
disk is rotated. The removed oil is carried by two conductors to a 
collector. In the other — the scraper assembly carries a 
blade which extends outwardly to engage and scrape facing surfaces 
of two adjacent disks. The scraped oil is fed to a common conductor 
and then to a collector. The scraper normally includes two plastic 
ribbon scraping portions, each of which are bent into a scraping 
angle as they are pressed into scraping engagement with a side of the 
disk. The scraper units are readily removable from the collector 
apparatus for cleaning and/or repair and the strips of plastic which 
form the scrapers are readily and inexpensively replaced. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 31237 


30296 (LA—7190-MS) Probability distribution of bids on outer 
continental shelf oil and gas leases. Bruckner, L.A.; Johnson, M.M. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1978. Contract 
W-7405-ENG-36. 22p. Dep. NTIS, PC A02/MF AO1. 

The bids on oil and gas leases on the outer continental shelf 
are usually treated as observations from a lognormal probability 
distribution. Occasionally, an alternative distribution, such as a beta, 
is suggested as the underlying probability distribution. It is demon- 
strated that the number of bids received on a lease is too small to 
distinguish clearly among possible underlying distributions. It is 
shown that the beta and the log-uniform distributions often cannot 
be rejected as unreasonable hypotheses. 


30297 (LA-UR—77-2892) Mapping offshore oil leases. Sibert, 
J.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract 
W-7405-ENG-36. 8p. (CONF-780209—1). NTIS, MF A0Ol1. 

From Joint meeting of American Congress on Surveying and 
Mapping and American Society for Photogrammetry; Washington, 
DC, USA (26 Feb 1978). 

Portions of document are illegible. 

A data-base query system has been developed for use by the 
Conservation Division of the United States, Geological Survey as a 
tool for regulatory decision making. The data base has a network 
structure based on the CODASYL standard. Important aspects of 
the data-base retrieval system are its use of a query language that 
allows complex retrievals to be specified in simple English phrases 
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and the on-line production of thematic maps. The legal description 
of each lease, based on the public land survey, is stored in the data 
base to provide the coordinates necessary for map production. Maps 
can be produced interactively during a query session on a Tektronix 
4014 graphics terminal. Hardcopy color maps are obtained by using 
a color-equipped FR-80 computer output microfilm recorder. In 
either case, the procedure is totally automated and is completely 
handled from a remote terminal. Several examples of queries and the 
maps they produce are presented. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 31654 


30298 Organizatsiya nefte snabzheniya v SSSR. (Organization of 
petroleum supplies in the USSR). Razumov, V.V. Moscow; Nedra 
(1976). 240p. 

A short description of the petroleum industry of the USSR is 
given. The principles of oil supply organization in the USSR are 
presented and problems in oil supply organizations are discussed. 
The manner in which petroleum and petroleum product deliveries 
are planned and the basic financial-economic factors in petroleum 
supply organizations are presented. The forms and methods of 
petroleum product distribution are cited, and the production eco- 
nomics of petroleum supply organizations as well as the future 
development of the oil supply system in the country are analyzed. 
The book is intended for engineering-technical personnel and econo- 
mists dealing with problems in oil supply and petroleum products of 
the national economy. 56 tables, 18 illustrations. 


PROPERTIES 


REFER ALSO TO CITATION(S) 30281 


COMBUSTION 
REFER ALSO TO CITATION(S) 30204, 31327 


30299 (ORNL/TM—6088) Effects of alternate fuels. Report No. 
2. Analysis of basic refractories degraded by residual oil combustion 
products. Wei, G.C.; Tennery, V.J. (Oak Ridge National Lab., Tenn. 
(USA)). Feb 1978. Contract W-7405-ENG-26. 98p. Dep. NTIS, PC 
A0S5/MF AO1. 

Industrial conversion in the U.S. to alternate fuels from 
natural pe is presently under way and will accelerate rapidly as a 
result of gas curtailments and National policy considerations. Cur- 
rently the prime alternate fuels are distillate and residual oils and 
coal. Conversion to residual oils or coal for high-temperature proc- 
ess heat applications is anticipated to result in accelerated refractory 
and insulation corrosion and degradation due to reactions between 
fuel impurities and the ceramic linings of high-temperature equip- 
ment. Understanding the nature of such reactions and identification 
of means for preventing or retarding them will be of considerable 
assistance to both refractory manufacturers and users as well as a 
significant contribution to energy conservation. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 31163, 31173 


RESERVES 


REFER ALSO TO CITATION(S) 30419, 30420, 31170 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 30239, 30243, 30245, 30246 


30300 (NVO/0655—100) Western gas sands project status 
report. (CER Geonuclear Corp., Las Vegas, Nev. (USA)). 1 Sep 
aa Contract EY-76-C-08-0655. 100p. Dep. NTIS, PC A05/MF 
AOl. 

The Western Gas Sands Project Plan, Project Implementation 
Plans and Project Plan Document FY 78 are in various stages of 
preparation. Several related studies are being conducted. Resource 
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assessment activities reported consist of those conducted by 
U.S.G.S. in Denver and the outcrop study of the eastern Uinta Basin 
conducted by CK Geoenergy Corporation. Information gathering 
by U.S.G.S. of the initial data base for many of the project activities 
is nearing completion. Some base maps are complete and field 
investigations in the principal areas of interest are being conducted. 
Laboratory R and D activities funded by ERDA have been directed 
toward new tools and instrumentation systems, rock mechanics 
experiments, mathematical modeling and data analysis. These activi- 
ties have primarily been performed by the national laboratories, 
U.S.G.S. and ERDA’s Energy Research Centers. Many items are 
arbitrarily reported in this category and in the section devoted to the 
laboratories and Energy Research Centers even though they require 
considerable field experimentation. The positive results of system 
development and data analysis techniques by Sandia and U.S.G.S.- 
Menlo Park in determining fracture orientation have been very 
encouraging. The Field R and D section primarily reports on joint 
government/industry experiments. The Uinta Basin in Utah and 
Piceance Basin in Colorado have had seven massive hydraulic 
fracture (MHF) experiments in the Upper Cretaceous tight gas 
formations. There are: Austral Oil Company, Federal 3-94; CER 
Corporation, MHF-3; Gas Producing Enterprises, Natural Buttes 
No. 14, 18, 19, 20; Mobil Oil, F-31-13G; Pacific Transmission, Sand 
Ridge II Federal No. 23-25; Rio Blanco Natural Gas, 498-4-1; and 
Texas American Oil and Western Oil Shale, No. 1 Home Federal. 


30301 (N—77-30680) Relation between isotopic composition of 
argon and carbon in natural gases. Gavrilov, Y.Y.; Zhurov, Y.A.; 
Teplinskii, G.I. Translated from Dokl. Akad. Nauk SSSR; 206: No. 2, 
448-451(1972). 10p. (NASA-TM—75134). NTIS PC A02/MF AO1. 

The methods and results of determination of the argon and 
carbon isotope compositions of hydrocarbon gases of Mezozoic 
complexes of Western Siberia are presented. Based on the **Ar, 
“Ar, C, and ™C content of the various deposits and on the 
presumed mechanisms of entry of these isotopes into the deposits, it 
is concluded that formation of natural gas in some deposits included 
vertical migration from a lower complex. 


DRILLING, PRODUCTION, AND PROCESSING 
REFER ALSO TO CITATION(S) 30265, 30279 


30302 Pollution abatement energy usage of gas treating and 
processing plants. Bilsky, I.L.; Spaw, S.N. (Texas Air Control Board, 
Austin). J. Air Pollut. Control Assoc.; 27: No. 11, 1117-1119(¢Nov 
1977). 

Most of the information presented in the paper is directed to 
individuals dealing with energy distribution and environmental 
issues. Productionon of natural gas demands energy for abatement of 
air pollutants. Perspective of energy requirements for natural gas 
production is presented by analysis of a survey of about 20% of the 
operating zas plants in Texas. The variation of fuel requirements for 
production is determined for inlet gas streams with increasing con- 
centrations of toxic contaminants. Then the energy requirements of 
specific abatement devices are presented and the resultant cost of 
preparing natural gas for distribution is outlined. The average abate- 
ment energy requirement is 1.5% of the total energy requirement for 
gas processing or consumption of less than 0.1% of the marketed 
production of natural gas. 


30303 Ekofisk gas production offshore and processing at the 
Emden plant. Pet. Times; 81: No. 2062, 17, 19, 21-22(28 Oct 1977). 

Production control at the Ekofisk area oil and gas fields is 
concentrated at Ekofisk Centre; these offshore facilities provide oil 
and gas separation and flash gas compression. The production from 
each field is transported by pipeline from the platform to the center. 
The Emden plant (on land) is a large molecular-sieve facility for 
removing HeS from the Ekofisk natural gas. Flowsheets are given 
for both the Ekofisk offshore facilities and the Emden plant. (DLC) 


30304 Natural gas from geopressured aquifers. Randolph, P.L. 
New York; American Inst. of Mining, Metallurgical, and Petroleum 
Engineers (1977). 12p. (CONF-771014—3). 

From 52. annual meeting of the Society of Petroleum Engi- 
neers; Denver, CO, USA (9 Oct 1977). 

This paper examines potential for natural gas production from 
geopressured Gulf Coast reservoirs whose thermal and mechanical 
energy production would be marginal or sub-marginal in relation to 
requirements for electricity generation. A base case evaluation with 
reservoir characteristics similar to those previously published for 
Frio Formation reservoirs in South Texas reveaied reservoir criteria 
for producing natural gas to be much less stringent than for electric- 
ity generation. Parametric studies of cost for producing natural gas 
as the value of individual reservoir parameters is varied to reveal 
maximum sensitivity to those parameters most difficult to quantify. 
These are effective in-situ permeability, pay zone thickness, reservoir 
drive and drainage area. Potential significance of reservoir charac- 
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teristics not reflected in the calculations are qualitatively discussed. 
These are the pressure dependence of compaction drive and perme- 
ability, the possibility of a gas drive due to gas trapped in pores as a 
result of relative permeability and the possibility of an increasing 
gas/water ratio due to expansion of the trapped gas resulting in finite 
permeability to natural gas. 


30305 Forecasting the gradient of a seam’'s hydrofracture. 
Sel'vashuk, A.P. Gazov. Prom-st.; No. 2, 32-35(1977). (In Russian). 

GAPRA well-drilling conditions at the Shebelinsk gas con- 
densate fields are examined. The basic cause of drilling fluid and 
cement mortar absorption is shown to be seam hydrofracture. Drill- 
ing data for 1958-1975 are processed statistically, the initial value of 
the seam’s hydrofracture gradient is computed, and its characteristic 
changes during gas field exploitation are established. A method is 
suggested for forecasting absorption. | table, 2 illustrations. Bibliog- 
raphy: 6 titles. 


30306 Effect that the size of gas-bearing seam stripping has on 
gas well productivity. Aliev, Z.S.; Gergedava, Sh.K.; Vlasenko, A.P. 
Gazov. Prom-st.; No. 2, 40-42(1977). (In Russian). 

A method is proposed for determining the optimal size for the 
well spacing of gas-bearing homogeneous and heterogeneous seams. 
The relationship between gas well productivity and its degree of 
efficiency was established on the basis of theoretical and experimen- 
tal studies of monolayer and multilayer deposits. 1 illustration. Bib- 
liography: 3 titles. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 30316 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 30285, 31172 


30307 (FPC-S—257) Statistics of interstate natural gas pipeline 
companies, 1975, (Federal Power Commission, Washington, D.C. 
(USA)). 1975. 211p. GPO. 

Portions of document are illegible. 


30308 (TID—28126) National Gas Survey report to the Federal 
Power Commission by the Transmission, Distribution and Storage 
Technical Advisory Task Force on Rate Design. (Federal Power 
Commission, Washington, D.C. (USA)). May 1977. 266p. Dep. 
NTIS, PC Al2/MF AO1. 

The National Gas Survey Advisory Committee's Task Force 
was requested to: analyze the impact of the cost of gas to all classes 
of consumers under a variety of rate designs, to determine which 
rate policies will make gas conservation most attractive to consum- 
ers and to specify the conditions under which conversion to other 
energy sources will become attractive; analyze the impact of various 
rate design structures on charges to customers with different load 
factors and/or with different seasonal requirements; analyze the 
effect of rate design structures on competition with other energy 
sources; examine and summarize the impact of various rate design 
structures on the revenues of distributors, pipelines and storage; 
provide an evaluation of the costs and benefits of various rate 
designs. Their findings are reported. (LK) 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 31738 


30309 (PB—272750) Alaska natural gas transportation systems. 
Volume III. Western LNG terminal company. Docket No. CP 75-83-1. 
Final environmental impact statement. (Federal Power Commission, 
Washington, D.C. (USA)). Apr 1976. 257p. NTIS PC Al2/MF AOl1. 

This volume covers the environmental impacts associated 
with the proposed marine terminal facilities, regasification plant and 
associated pipelines operated by Western LNG Terminal Company 
at Point Conception, California, where Alaskan LNG would be 
received and processed. Specific alternatives to facilities are dis- 
cussed. (Portions of this document are not fully legible) 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 30251, 30300, 31713 


30310 (UCRL—50036-77-4) LLL Gas Stimulation Program. 
Quarterly progress report, October—December 1977. Hanson, M.E.; 
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Shaffer, R.J.; Anderson, G.D.; Montan, D.N.; Lin, W.; Haimson, B.; 
Cleary, M.P. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 24 Jan 1978. Contract W-7405-ENG-48. 28p. Dep. 
NTIS, PC A03/MF AO1. 

Work has continued on the trace models for stimulating, 
respectively, the local and distant effects of the hydraulic fracturing 
process. This work has been limited primarily to the expansion of the 
mesh sizes near the boundaries to allow the numerical boundary 
effects to be reduced in the calculations. Additionally, a dynamic 
model is being modified to analyze fracture propagation across 
interfaces. A literature search concerning the use of singular integral 
equations for three-dimensional hydraulic fracturing calculations 
was completed. In one segment of the experimental program, new 
equipment, to allow the smooth application of borehole pressure, has 
been checked out. Another segment of the experimental program, to 
determine if the magnitude of the vertical stress affects the fracture 
geometry and orientation, was completed. The sensitivity of fracture 
orientation to differences in the two minimum stresses has also been 
experimentally determined. Measurements of the material properties 
of the Devonian shale cores from the Columbia Gas well No. 20403 
have been essentially completed with the acoustic measurements 
under various confining stresses compiled this quarter. Calculations 
of the attenuation of pulses for various pulse lengths were made to 
determine the well spacings and testing times at which pulse testing 
would be a viable technique for determinng pertinent reservoir 
parameters. 


30311 Displacement of residual condensate by flooding with a 
hydrocarbon micellar solution. Peshkin, M.A. Gazov. Prom-st.; No. 2, 
35-36(1977). (In Russian). 

Laboratory tests are given for displacing condensate fall-out 
from a porous medium, simulated by decane, water, and hydrocar- 
bon micellar solution (HMS) flooding. The possibility of significant- 
ly reducing the residual condensate saturation of the stratum by 
HMS flooding is demonstrated. 1 table. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 30296 


30312 (LA—6866-MS) Simulation study of MER for gas—water 
reservoirs. McFarland, J.W.; Springer, T.E.; Monash, E.A.; Loh- 
renz, J. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1978. 
Contract W-7405-ENG-36. 37p. Dep. NTIS, PC A03/MF AOl1. 

Since federal law charges the Secretary of the Interior with 
determining MERs (Maximum Efficient Rates) for oil and gas reser- 
voirs on selected federal lands, this report provides some insights 
into the technical consequences and shortcomings of one MER 
specification versus another. Six possible MER definitions are inves- 
tigated by simulating the operation of several gas reservoirs in which 
encroaching water entrapment of gas provides a production-rate- 
dependent ultimate recovery function. The different definitions of 
MER involve maximizing, as a function of initial production rate, 
the quantities ultimate recovery, present value of net revenues, 
internal rate of return, and production rate, sometimes subject to the 
restriction that the internal rate of return be equal to or greater than 
an acceptable rate of return. The results suggest that the choice of an 
MER definition is extremely important because of its potential 
effects on the supply of natural gas. If the purpose of MER regula- 
tions is to conserve the resource, the definition that maximizes 
ultimate recovery subject to the internal rate of return being greater 
than, instead of equal to, an acceptable return was found preferable. 
The results suggest that interpreting MER as a maximum rate, as in a 
national emergency, can have negative repercussions on both recov- 
ery and economic returns. Defining MER as the production rate 
corresponding to the unrestricted maximum of the ultimate recovery 
function appears to be a technically unreasonable regulatory tool, 
except as a point of reference in the analysis of alternatives. The 
MER that maximizes present value of net revenues has merit, if the 
resource is priced properly, in that the resource and its contribution 
to national income are of greater importance than the increase of 
ultimate recovery. The purpose of the study is not to draw definitive 
conclusions on MER specifications but rather to provide insights to 
possible effects of alternative definitions. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 30307, 30491, 31560, 31562 


30313 Changes in electrochemical protection parameters in cen- 
tral Asian gas mains. Vinokurtsev, G.G. Gazov. Prom-st.; No. 2, 26- 
28(1977). (In Russian). 

An analysis is made of electrochemical protection parameters 
of Central Asian gas mains. The nature of change in the current and 
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protection zone of cathode stations during gas main use is described. 
This article's materials will make it possible to develop measures for 
effectively protecting the mains. 3 tables. Bibliography: 5 titles. 


30314 Indicators for evaluating non-uniformity in gas supply. 
Valesyan, M.A. Gazov. Prom-st.; No. 2, 43-46(1977). (In Russian). 

A system is developed for quantitative evaluation of non- 
uniform gas supply which more precisely reflects non-uniformity as 
a physical process. Correlations obtained on the basis of these 
quantitative criteria can be used as material balance equations in 
problems of optimal non-uniformity control. Certain terms and con- 
cepts used in this problem are modified. 2 illustrations. Bibliography: 
3 titles. 


30315 Noise reduction in aerodynamic and gas system pipelines 
of compressor stations. Pankov, V.A.; Terekhov, A.L. Gazov. Prom- 
st.; No. 2, 49-50(1977). (In Russian). 

The problem of reducing the noise of aerodynamic and gas 
system pipelines in compressor stations is examined. The mechanism 
of noise production in pipelines is demonstrated, and a method for 
calculating the necessary amount of pipeline noise reduction is 
described. The results of experimental research on sound-insulating 
covers for pipelines are cited, and recommendations for their use are 
offered. 2 illustrations. Bibliography: 4 titles. 


PROPERTIES 


30316 Evaluating the explosion-proof parameters of gas—air 
mixtures containing hydrocarbon condensate vapors. Perel’tsvaig, 
M.O. Gazov. Prom-st.; No. 2, 51-52(1977). (In Russian). 

The article cites the composition change characteristics and 
the lower explosiveness limits of condensate vapors that are formed 
during a condensate’s natural evaporation. A method is proposed for 
finding the lower explosive limit of hydrocarbon mixtures from the 
size of the molecular mass of the mixture. Recommended safety 
coefficient values are given. 1 table. Bibliography: 2 titles. 


COMBUSTION 


30317 Use of petroleum for drying the facing zone of gas wells 
and rendering it water-repellent. Khatmullin, F.G.; Babalyan, G.A.; 
Tukaev, R.A. Gazov. Prom-st.; No. 2, 29-32(1977). (In Russian). 

An examination is made of the mechanism of drying the 
facing zone of gas wells in underground gas reservoirs created in 
water seams by injecting buffer petroleum between stratal water and 
the gas being pumped into the seam. On the basis of the general 
theory of the adsorption of the active components of petroleum on 
rock surfaces, the possibility of waterproofing the facing zone of the 
gas well by injecting a buffer volume of highly active petroleum was 
shown. 


STORAGE 
REFER ALSO TO CITATION(S) 31561 


30318 Controlling the air-tightness of underground gas reservoirs 
in depleted gas fields. Boboshko, A.V.; Baranov, A.V.; Borkovskii, 
A.A. Gazov. Prom-st.; No. 2, 24-26(1977). (In Russian). 

Characteristics of underground gas reservoirs in depleted 
Ukrainian gas fields are described. Results of water—gas and soil— 
gas surveys in the Ugersk reservoir are presented. A conclusion is 
made on the advisability of using those surveys for controlling the 
air-tightness of the underground reservoirs. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 30018 


RESERVES AND EXPLORATION 


30319 (BERC/RI—77/20) Evaluation of heavy-oil and tar sands 
in Bourbon, Crawford, and Cherokee Counties, Kansas. Final report. 
Ebanks, W.J. Jr.; James, G.W.; Livingston, N.D. (Kansas Geological 
Survey, Lawrence (USA)). Dec 1977. Contract EY-76-S-02-2997. 
116p. Dep. NTIS, PC A06/MF AO1. 

The current national energy-resource situation has provided 
the incentive to investigate more fully deposits of heavy-oil bearing 
sandstone in southeastern Kansas, as part of a larger, three-state 
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study. The results of this study indicate that the size of the heavy-oil 
resource in the three Kansas counties studied is smaller than earlier 
estimates suggested. A resource of 200 to 225 million barrels of oil 
in- place is estimated to be present in areas of “known oil occur- 
rence,” as established by this study. The amount of this in-place 
resource which may be considered to be reserves, that is, recover- 
able under existing technology and economics, is zero. The estimates 
of resource-size are severely downgraded from earlier estimates 
mainly because of the discontinuous nature of the potential reservoir 
sandstone bodies and because of the thinness and shaliness of some of 
these sandstones. The earlier impression of these heavy-oil reser- 
voirs, at least in Kansas, as being widespread, heavily oil saturated, 
“blanket” sandstones unfortunately is not correct. There are areas, 
shown on maps, which may warrant further investigation because of 
locally good oil-saturation, i.e., more than 400 barrels per acre foot, 
in trends of sandstone thicker than 20 feet. It is concluded that there 
will be no widespread exploitation of subsurface heavy-oil sand- 
stones within the areas of Bourbon, Crawford, and Cherokee Coun- 
ties, Kansas. Smaller areas indicated here may warrant further 
drilling and investigation, but the potential size of the heavy-oil 
resource is severely downgraded from earlier estimates. 


30320 (FE—2346-21) Energy » agp in situ processing of Antrim 
oil shale. Monthly technical p port, January 1978. Hum- 
phrey, J.P. (Dow Chemical Co. Midland, Mich. (USA). Hydrocar- 
bons and Energy Research Dept.). 16 Feb 1978. Contract EX-76-C- 
01-2346. 18p. (DOW/SRPR—2). Dep. NTIS, PC A02/MF AOl1. 

Activities in a program to characterize oil shales in Antrim 
County Michigan are reported. Work is reported on resource inven- 
tory, lithological characterization, geophysical characterization, geo- 
chemical characterization, hydraulic fracturing, chemical under- 
reaming, preparation for an in situ combustion trial, and environmen- 
tal monitoring. (JRD) 


DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 30166 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 31333 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 30099, 31174 


30321 (SAND—78-0045) Oil shale programs. Seventh quarterly 
report, July 1977—September 1977. Boade, R.R. (ed.). (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 
50p. Dep. NTIS, PC A03/MF AOl1. 

In work on diagnostics and rock mechanics all activities of 
the quarter were directly related to the oil shale rubblization experi- 
ment which is in progress at Site 12 of the LERC field laboratory 
near Rock Springs, Wyoming. This experiment is being performed to 
assess the merits of a hydraulic/explosive concept for preparing an 
underground oil shale bed for in situ processing. The concept under 
examination involves the formation of three (nearly) equally spaced 
horizontal hydrofractures in an underground oil shale bed, the 
insertion of explosive slurry into the lower two hydrofractures from 
intersecting wellbores, and finally the detonation of the explosive to 
produce stress waves which, if the concept is viable, will result in 
considerable dynamic fracturing of the shale. In work on advanced 
instrumentation, instruments to measure downhole resistivity, tem- 
perature and pressure have been installed in two wells. The primary 
function of these instruments is to detect changes in formation 
conditions causec by retort burns in nearby wells or by efforts to 
initiate such burns. Work on in-situ oil shale bed preparation includ- 
ed analytical and experimental efforts to improve data acquisition 
and interpretation procedures, incorporation of previously obtained 
information regarding the dynamic fracture of oil shale into a 
computation code, and numerical calculations to examine several 
variations of the borehole springing method for preparing an oil 
shale for retorting. (JRD) 


30322 In-situ extraction of asphaltic sands by counter-current 
hydrocarbon vapors. Dewell, R.R. US Patent 4,067,391. 10 Jan 1978. 
Filed date 18 Jun 1976. 6p. 

A plurality of radially extending horizontal conduits direct 
heated hydrocarbon vapors into the formation. The vapors are 
selected to have a boiling point above the pour point of the viscous 
oil. Thus, as the vapors rise in the formation, they will be in heat 
exchange relationship with the viscous oil to cause the latter to flow 
downwardly. In addition to the thermal exchange of energy, the 
vapors will move toward molecular equilibrium with the viscous oil 
formation. This latter action will cause the vapors to “strip off’ the 
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more volatile, lower boiling components, from the descending liquid 
oil. The liquified oil, on the other hand, will condense the less 
volatile, higher boiling point fraction of the vapors. The total effect 
is one of rectification which establishes a distinct temperature gradi- 
ent in the formation and results in complete dissemination of the 
vapors from the bottom to the top. Because the temperature is 
maximized at the point of withdrawal of the liquidified oil, removal 
of the oil is facilitated. To this end, a plurality of second conduits, 
radially extending and horizontally disposed, are placed in the for- 
mation to carry off the liquified oil. By allowing the liquified oil to 
accumulate to a degree at the bottom of the formation and locating 
the openings for extracting the liquid below the vapor outlet open- 
ings, a pool is formed which seals off the vapor from extraction 
openings, thereby preventing the vapors from returning until con- 
densed as liquid. 


30323 Apparatus and method for the recovery of fuel products 
from subterranean deposits of carbonaceous matter using a plasma arc. 
Camacho, S.L.; Circeo, L.J. Jr. (to Technology Application Services 
Corp.). US Patent 4,067,390. 10 Jan 1978. Filed date 6 Jul 1976. 18p. 

An apparatus and method utilizes a plasma arc torch as a heat 
source for recovering useful fuel products from in-situ deposits of 
coal, tar sands, oil shale, and the like. When applied to a coal 
deposit, the plasma torch is lowered in a shaft into the deposit and 
serves as a means for supplying heat to the coal and thereby 
stripping off the volatiles. The fixed carbon is gasified by reaction 
with steam that is sprayed into the devolatilized area and product 
gases are recovered through the shaft. When applied to tar sands and 
oil shale, the torch is lowered in a shaft into the deposit and serves as 
a heat source to allow the entrapped oil in the tar sand or the 
kerogen in the oil shale to flow to a reservoir for collection. When 
economically justified, the carbonaceous matter in the tar sands or 
oil shale deposits may be partially or completely pyrolyzed and 
recovered as gaseous fuel products. Monitoring means for continu- 
ously analyzing selected properties of the fuel products enable the 
operator to control the operating parameters within the shaft. Subsi- 
dence of the coal deposit overburdens can be avoided by leaving 
pillars for support. 


30324 Processes for producing bitumen from tar sands and meth- 
ods for forming a gravel pack in tar sands. Harnsberger, B.G. (to 
Texaco Inc.). US Patent 4,066,127. 3 Jan 1978. Filed date 23 Aug 
1976. 10p. 

A process for producing bitumen from a subterranean reser- 
voir of tar sands comprises heating the casing for melting the 
bitumen from the tar sands adjacent the casing for forming a passage 
in the reservoir from upper perforations at the top of the reservoir to 
lower perforations at the bottom of the reservoir, setting a packer in 
an annulus between the casing and a tubing therein between the 
upper and lower perforations, circulating hot fluids from the upper 
perforations and back into lower perforations for melting more 
bitumen from the tar sands for forming a predetermined size cavity 
around the casing, adding a packer and a screen to the tubing, 
ejecting a gravel pack material slurry into the cavity around the 
screen, ejecting more hot fluids into the cavity for melting more 
bitumen from the tar sands, and flowing the melted bitumen through 
the gravel pack, lower perforations, and screen for filtering out the 
sand and gravel from the melted bitumen for recovering the melted 
bitumen at the surface. A modification of the above process is 
disclosed. Two new methods for forming a gravel pack in a subterra- 
nean reservoir of tar sands are disclosed. 


30325 Recovery system for oil shale deposits. Hill, D.A.; Pear- 
son, D.J.; Motley, E.P.; Beard, T.N.; Farrell, J.L. (to TRW Inc.). US 
Patent 4,065,183. 27 Dec 1977. Filed date 15 Nov 1976. 8p. 

A process for the in-situ recovery of hydrocarbon, carbon 
monoxide, and hydrogen values and associated minerals from subsur- 
face oil shale deposits is provided by forming a gas-tight retort 
chamber and injecting it with a hot, pressurized gas followed by a 
solvent extraction and finally a combustion of the hydrocarbon 
residue. In order to conduct the process, the shale formation must be 
beneath a gas impermeable geological structure which will form a 
gas-tight chamber upon leaching of the water soluble minerals. 


30326 Heating mine water for recovery of immobile hydrocar- 
bons. Stoddard, X.T.; Terry, R.C. US Patent 4,058,164. 15 Nov 1977. 
Filed date 12 Apr 1976. 4p. 

This invention relates to the use of superheated water as a 
heat carrier to melt or reduce the viscosity of a solid or semi- liquid 
hydrocarbon located in an underground deposit. Steam is injected in 
one conduit and water is injected in a second conduit. Steam is 
condensed and mixed with the injected water in an underground 
mixing chamber under sufficient pressure to maintain the resultant 
superheated water in the liquid phase. 


30327 Oil companies push in-situ recovery. McIntyre, H. Can. 
Chem. Process.; 61: No. 7, 31-34(Jul 1977). 

Possibly, a third Athabaska tar-sand plant using surface 
mining will be built in the 1980's, but future development beyond 
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that point will probably depend on in-situ recovery. The discussion 
of in-situ recovery focusses on the effect it will have on the Canadi- 
an chemical industry, for example, the market for sodium hydroxide. 
To obtain the highest yields of oil from bitumen, an external source 
of hydrogen is necessary; for example Syncrude imports natural gas 
to make hydrogen for desulphurization. Gasification of coal is a 
possible source of hydrogen. Research on hydrocracking is progress- 
ing. Use of a prototype CANDU OCR reactor to raise the hot steam 
necessary for in-situ recovery has been suggested. Venezuela is 
interested in Canadian upgrading technology. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 30100, 30108 


30328 (LA—7118-T) Effects of various pyrolysis conditions on 
the release of products from Green River oil shale. Fritz, G.T. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jan 1978. Contract 'W-7405- 
ENG-36. 108p. Dep. NTIS, PC A06/MF AO1. 

Thesis. Submitted to Univ. of New Mexico, Albuquerque. 

The fusion of oil shales with eutectic mixtures of inorganic 
salts was studied with the objective of finding a chemical means of 
releasing the organic material either at a lower temperature or with a 
lower empirical activation energy (E/sub a/). Experimental tech- 
niques by which the pyrolysis of oil shale was studied were thermo- 
gravimetry (TG), evolved gas detection (EGD), and pyrolysis/thin- 
layer chromatography (TLC). The following fused salts were inves- 
tigated (ratios in mol%): LiCOs/NasCOs/K2COs, 43.5/31.5/25.0; 
KSCN/NaSCN, _ 73.75/26.25; KSCN/NaSCN, 70/31;Na2SQ./ 
K2SO./ZnSOxg, 29.1/30.2/40.7; NaCl/NazCO3/NaOH, 7.8/6.4/85.8; 
and KeCrO,/KOH/LiOH, 6/69/25. The last two mixtures were 
extremely difficult to handle and were unsuitable for use in oil-shale 
pyrolyses. Of the others, only the carbonate eutectic showed any 
difference in pyrolysis of oil shale with the fused salt as compared 
with pyrolysis of the oil shale alone. For a 50 gallon-per-ton (gpt) oil 
shale, this eutectic effected increased product evolution only above 
675°C; however, for a 22-gpt oil shale, increased product release 
was observed starting at about 400°C. These results are thought to 
be due to differences in the mineral content of the shales. 


30329 Method of design for vertical oil shale retorting vessels and 
retorting therewith. Reeves, A.A. (to Paraho Corp.). US Patent 
4,066,529. 3 Jan 1978. Filed date 7 May 1976. 8p. 

A method of designing the gas flow parameters of a vertical 
shaft oil shale retorting vessel involves determining the proportion 
of gas introduced in the bottom of the vessel and into intermediate 
levels in the vessel to provide for lateral distribution of gas across 
the vessel cross section, providing mixing with the uprising gas, and 
determining the limiting velocity of the gas through each nozzle. 
The total quantity of gas necessary for oil shale treatment in the 
vessel may be determined and the proportion to be injected into each 
level is then determined based on the velocity relation of the orifice 
velocity and its feeder manifold gas velocity. A limitation is placed 
on the velocity of gas issuing from an orifice by the nature of the 
solid being treated, usually physical tests of gas velocity impinging 
the solid. 


30330 Apparatus for treating oil shale. Reed, T.G. Jr. US Patent 
4,058,205. 15 Nov 1977. Filed date 17 Oct 1975. 10p. 

A process and apparatus for decomposing kerogen and recov- 
ering oil, high BTU gas and energy for the process are described, 
wherein a crushed oil shale is fed to a rotary preheater (300° to 
350°F), hence into a rotary retort (850° to 1050°F) where the 
kerogen is decomposed and the oil evaporated, removed and con- 
densed. From the retort the crushed shale goes to a hopper where 
any residual oil is stripped out by superheated steam leaving a char 
on the crushed shale. The stripped shale is fed into a furnace wherein 
the char is burned to provide heat for the process. To supplement 
the char and provide enough BTU'’s for the process, it is necessary to 
add a small amount of coal to the feed to the process. The hot gases 
from the furnace first pass into contact with the rotary retort and 
hence indirectly heat the oil shale in the retort. The hot furnace 
gases (or a portion thereof) then pass into direct contact with the 
crushed oil shale feed in the preheater. 


30331 Demulsification of oil emulsions with a mixture of poly- 
mers and alkaline earth metal halide. Patel, M.S.; Sacuta, A. (to 
Texaco Exploration Canada Ltd.). US Patent 4,058,453. 15 Nov 
1977. Filed date 11 Aug 1976. 6p. 

A process for recovering oil from either water-bituminous 
petroleum emulsions or from crude petroleum emulsions having a 
pH of 10 or less comprises adding thereto an optimum amount of 
non-ionic, water soluble polyethylene oxide polymers at a pH of 10 
or less, and separating the oil from water. To resolve bituminous 
petroleum emulsions, the process is carried out at between 150°F 
and 210°F and a diluent is added to reduce the petroleum viscosity. 
The minimum effective concentration of the polymers used de- 
creases as their molecular weight increases. In a modification of the 
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process, an effective amount of an alkaline earth metal halide such as 
calcium chloride is added to improve coagulation and separation of 
any clay present. 


30332 Economic data for a 50,000 BPD Lurgi/Ruhrgas shale oil 
plant. Marnell, P. (American Lurgi Corp., Hasbrouk Heights, NJ). 
pp 79-105 of Synthetic fuels processing. Comparative economics. 
Pelofsky, A.H. (ed.). New York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

A brief description of the history, mechanics and applications 
of the Lurgi-Ruhrgas (LR) process is presented. This is followed by 
a summary of the investment costs for the retorting section of a 
50,000-BPD LR shale oil plant and the quantities and compositions 
of all feed, product, by-product, and waste streams and the corre- 
sponding utility and labor requirements. We have refrained from 
attempting a DCF analysis based on tenuous data for mining, feed 
preparation, waste disposal, product upgrading, and offsites, in the 
interest of presenting reliable data for the retorting section of a shale 
oil complex. This data could be utilized with equally accurate data 
for the other sections to provide a realistic DCF analysis for a 
complete 50,000 BPD shale oil complex. 


REFINING 
REFER ALSO TO CITATION(S) 30269, 30503 


30333 (CONF-771092—8) Status of the A.G.A. oil shale hydro- 
gasification program. Feldkirchner, H.L.; Weil, S.A.; Tarman, P.B. 
(Institute of Gas Technology, Chicago, Ill. (USA)). 1977. 18p. of 
Gas Technology, Chicago, IL. 

From 9. synthetic pipeline gas symposium; Chicago, IL, USA 
(31 Oct 1977). 

Research work is reported on oil shale hydrogasification 
using a demonstration process development unit. The hydrogasifica- 
tion process is described along with the process development unit. 
Results of thermobalance work on Eastern U.S. shales are reported. 
Work devoted to development of a test unit for feeding raw shale is 
also reported. (JRD) 


PURIFICATION 
REFER ALSO TO CITATION(S) 30097 


PROPERTIES AND COMPOSITION 


REFER ALSO TO CITATION(S) 30116, 30332 


DIRECT USES AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 31335, 31342 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 30166 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 31504, 31789 


30334 (NP—22748) Continued studies of soil improvement and 
revegetation of tailings sand slopes. Environmental Research Mono- 
graph 1977-4. Rowell, M.J. (Syncrude Canada Ltd., Edmonton, 
— 1977. 173p. Dep. NTIS (US Sales Only), PC A08/MF 
AOl. 

Fertilizer studies continued on a 5-year old revegetated area 
on a tailings sand dike in the Athabasca Tar Sands area. In June 1976 
levels of available N, P, K, and S were adequate for plant growth. 
However, even where fertilizers were added levels of mineral N had 
dropped to low levels by September. Plant top production early in 
the 1976 season was increased by application of nitrogen fertilizer 
during the previous August. Erosion of the area was negligible in 
1976. In the new revegetation experiments on steep tailings and 
slopes, erosion could be minimized by the rapid establishment of a 
plant cover. Nutrient losses in surface water runoff amounted to a 
maximum of only 2.6 kg N, 0.4 kg P, 4.1 kg K and 3.4 kg S/ha in the 
treatments studied. Water infiltration into the dike was rapid and 
varied between 24.0 and 30.5 cm/h. Estimates suggested that be- 
tween 13 and 34% of the intercepted rainfall leached below the 30 
cm depth while plants were being established during the first year of 
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growth. Estimates of nutrient losses below the root zone (30 cm) 
ranged between 1.3 and 31.2 kg N/ha; <0.1 kg P/ha; 1.1 and 10.1 kg 
K/ha and 4.8 to 38.1 kg S/ha in the different treatments studied. The 
seed mix used contained oats as a nurse crop and 9 grass and 4 
legume species. Plant growth was adequate to protect the soil 
surface from serious erosion. The dry weight production by the oats 
was considerably greater than for either the grasses or legumes. The 
cover produced by os and legumes alone would have been 
adequate in terms of erosion control except in those treatments 
involving heavy applications of mine overburdens. The dry weight 
production of root and shoot tissues was about the same. Root 
growth was largely restricted to the surface 15 cm. Total numbers of 
bacteria, fungi and actinomycetes as well as total soil respiration was 
considerably greater in soils from the revegetation experiments in 
comparison to samples of fresh or weathered tailings sand. 


NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 31163 


RESERVES 


30335 (LA-UR—78-97) Highest temperatures recorded by the 
Oklo mineral phase assemblages and rock textures. Vidale, R. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 9p. (CONF-771222—7). Dep. NTIS, PC A02/MF AOl. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

Biotite-bearing pelitic phase assemblages are observed in reac- 
tor zones 2 and 5 and up to at least 4 m outside of zone 2, indicating 
a minimum temperature in these regions of about 400°C. Rock 
textures suggest that still higher temperatures may have been 
reached within the reactors. 


30336 Uranium abundances and distribution in associated glassy 
and crystalline rhyolites of the western United States. Zielinski, R.A. 
(Geological Survey, Denver). Geol. Soc. Am., Bull.; 89: No. 3, 409- 
414(Mar 1978). 

The abundance and distribution of uranium have been deter- 
mined in 11 units of rhyolitic lava and ash-flow tuff of calc-alkaline 
and transitional composition from the western United States in order 
to further evaluate the potential of rhyolitic glass as a source of 
uranium ores. Samples consist of coexisting obsidians, perlites, and 
felsites that range in age from Pleistocene to Oligocene. Uranium 
abundances in analyzed obsidians are 5 to 46 ppM. Obsidians and 
coexisting perlites have identical (+-5 percent) uranium concentra- 
tions, which confirms that little or no uranium is lost during hydra- 
tion. Felsites show uranium depletions as high as 80 percent relative 
to coexisting obsidians and perlites. Combination of this data with 
the results of earlier work on peralkaline rhyolites indicates that 
uranium depletion seems to increase with age, with different rates of 
depletion for calc-alkaline (slowest) and peralkaline (fastest) compo- 
sitions. Uranium distribution is homogeneous in obsidians, perlites, 
and spherulites, but inhomogeneous in felsites. Electron microprobe 
analyses of the least-depleted felsites indicate that uranium is associ- 
ated with concentrations of Fe—Ti—Mn oxides or is in accompany- 
ing accessory minerals. Secondary Fe—Mn oxides in older, depleted 
felsites are uranium-bearing, especially along fractures or flow 
layers. Uranium loss from felsites seems to be largely controlled by 
low-temperature solution over long time periods, with some precipi- 
tation in secondary phases. 


30337 Disturbing conflict of views on uranium supplies. Hoger- 
ton, J.F. (Stoller (S.M.) Corp., New York (USA)). Nucl. Eng. Int; 
22: No. 264, 62-63(Nov 1977). 

The US uranium industry is now expanding and it is estimated 
that annual output could increase to 40 000 tons by 1990. Although 
supplies appear adequate over the next 20 years, the position could 
be upset by restrictive measures on the industry, and utilities cannot 
therefore be indifferent to opportunities for buying overseas. 


30338 Problems of natural uranium supply. Huwyler, S. (Eid- 
genoessisches Inst. fuer Reaktorforschung, Wuerenlingen (Switzer- 
land)). Atomwirtsch., Atomtech.; 22: No. 11, 577-580(Nov 1977). (In 
German). 

The estimated uranium reserves in the Western World and the 
forecast uranium requirement in this region make the supply of 
nuclear power stations appear guaranteed well beyond the turn of 
the century. At least in the next decade it will be possible to exploit 
the advantageous uranium reserves in low price category, provided 
that prospection activities are stepped up soon and production 
capacities are expanded in time which are not even fully utilized 
today. However, difficulties could arise earlier in those countries 
which have no uranium reserves of their own. There is an increasing 
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tendency among uranium producing countries to link supplies of 
their uranium with restrictive conditions. This makes long term 
contractual uranium supply guarantees a most pressing matter for 
those countries which have no uranium of their own. Even if the 
delays in the addition of new nuclear power plants are likely to 
improve the supply situation in the next few years, supply shortages 
will have to be anticipated at least from the nineties onward, unless 
exploitation and dressing activities are expanded considerably and 
also low grade ores are included in the production. At the same time 
it appears that the use of plutonium fueled fast breeder reactors will 
be unavoidable in the nineties. 


30339 Arizona uranium: the search heats up. Peirce, H.W. Ariz., 
Bur. Mines, Field Notes; 7: No. 1, 1-4(Spr 1977). 

Uranium finds in Arizona since 1946 are briefly reviewed. 
The area of most interest embraces at least 150 mi? in southwest 
Yavapai County and northeast Yuma County generally east of the 
Bill Williams River and south of the Santa Maria River. The 
exploration, development, and geological formation of the Anderson 
Mine, which is the most important in this area, are discussed. Some 
speculative predictions as to if and where other deposits similar to 
that of the Anderson Mine might exist are included. (BLM) 


30340 Prospects and problems of uranium demand and supply in 
Japan. At. Jpn.; 21: No. 1, 27-35(Jan 1977). 

If the public acceptance will be attained, it is possible that the 
nuclear power generation in Japan will reach 35,000 MW by 1985, 
and 90,000 MW by 1995. The corresponding demand of uranium in 
the respective years is 11,500 and 23,800 ST UsOs. Beyond about 
1986, the balance of supply and demand will tend to be upset. The 
following matters are described: prospect of installed nuclear capac- 
ity, uranium demands, uranium supplies, plans to ensure uranium 
supplies, international conditions affecting uranium supply, measures 
to ensure overseas uranium supplies, the existing uranium develop- 
ment company, and the stand of the Government on uranium 
development. 


EXPLORATION 


30341 (CONF-760585—3) Trends in exploration and exploration 
equipment for uranium. Raitz, C.H. (International Petroleum Exposi- 
tion, Tulsa, Okla. (USA)). 1976. 13p. Brooks and Associates, Inc., 
Tulsa, OK. 

From International petroleum exposition and congress; Tulsa, 
OK, USA (17 May 1976). 

Uranium exploration once again is in a “boom” cycle. The 
energy needs of the OPEC and non-OPEC countries alike have 
created a demand for uranium which appears certain to increase in 
future years. In turn, this demand has stimulated a dramatic rise in 
both the price of uranium and the exploration activity necessary to 
discover new reserves. One immediate reaction to the sudden in- 
crease in uranium exploration activity has been the evaluation of old 
exploration methods and equipment. This paper briefly reviews some 
of the traditional equipment and techniques which currently are 
being refined and updated. Undoubtedly this equipment, comple- 
mented with good exploration planning and judgment, will continue 
to be relied upon for many years and will lead to the discovery of 
many new deposits. The paper also covers in greater detail some of 
the newer, less conventional techniques and equipment now being 
introduced for uranium exploration. These new methods may be 
expected to keep this country in the forefront among the uranium 
producers of the world. 


30342 (GJBX—36(78)) Great Basin geologic framework and ura- 
nium favorability. Larson, L.T.; Beal, L.H. (Nevada Univ., Reno 
(USA). Mackay School of Mines). Jan 1978. Contract EY-76-C-13- 
1664. 1444p. $15.00. 
Includes a final report, a two part bibliography, and a folio of 
maps. 
Work on this report has been done by a team of seven 
investigators assisted over the project span by twenty-three under- 
graduate and graduate students from May 18, 1976 to August 19, 
1977. The report is presented in one volume of text, one volume or 
Folio of Maps, and two volumes of bibliography. The bibliography 
contains approximately 5300 references on geologic subjects perti- 
nent to the search for uranium in the Great Basin. Volume I of the 
bibliography lists articles by author alphabetically and Volume II 
cross-indexes these articles by location and key word. Chapters I 
through IV of the Text volume and accompanying Folio Map Sets 1, 
2, 3, 4, and 5, discuss the relationship of uranium to rock and 
structural environments which dominate the Great Basin. Chapter 5 
and Map Sets 6 and 7 provide a geochemical association/metallo- 
genic grouping of mineral occurrences in the Great Basin along with 
information on rock types hosting uranium. Chapter VI summarizes 
the results of a court house claim record search for ‘new’ claiming 
areas for uranium, and Chapter VII along with Folio Map Set 8 
gives all published geochronological data available through April 1, 
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1977 on rocks of the Great Basin. Chapter VIII provides an intro- 
duction to a computer analysis of characteristics of certain major 
uranium deposits in crystalline rocks (worldwide) and is offered as a 
suggestion of what might be done with uranium in all geologic 
environments. We believe such analysis will assist materially in 
constructing exploration models. Chapter [IX summarizes criteria 
used and conclusions reached as to the favorability of uranium 
environments which we believe to exist in the Great Basin and 
concludes with recommendations for both exploration and future 
research. A general summary conclusion is that there are several 
geologic environments within the Great Basin which have consider- 
able potential and that few, if any, have been sufficiently tested. 


30343 (LA—6981) Uranium Hydrogeochemical and Stream Sedi- 
ment Reconnaissance in southwestern Montana. Broxton, D.E. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Feb 1978. Contract W- 
7405-ENG-36. 151p. Dep. NTIS, PC A08/MF A0O1. 

The Los Alamos Scientific Laboratory conducted a Hydro- 
geochemical and Stream Sediment Reconnaissance in southwestern 
Montana from early August to mid-October of 1976. A total of 1240 
water and 1933 sediment samples were collected from 1994 locations 
at a nominal density of one location per 10 km?. The water samples 
were collected from streams, wells, and springs; sediment samples 
were taken at streams and springs. All samples were analyzed at Los 
Alamos for total uranium by fluorometry or delayed-neutron count- 
ing. The uranium content of water samples ranges from below the 
detection limit (less than 0.3 ppB) to 45.30 ppB and has a mean value 
of 1.40 ppB. The uranium content of the sediment samples ranges 
between 0.20 and 206.80 ppM and averages 6.12 ppM. The chosen 
uranium anomaly threshold value was 7 ppB for surface waters 
(streams), 9 ppB for groundwaters (wells and springs), and 25 ppM 
for all sediment samples. The study area consists of the following 
lithologic groups: Precambrian basement complex, Precambrian Belt 
metasediments, Paleozoic and Mesozoic shelf sediments, Cretaceous 
and early Tertiary volcanic and plutonic rocks, Laramide orogenic 
clastic sediments, and middle to late Tertiary volcanic rocks and 
intermontane basin sediments. Most of the anomalous water and 
sediment samples with well-developed dispersion trains occur in 
areas underlain by or adjacent to silicic plutonic rocks of the Idaho 
and Boulder batholiths. These anomalies may indicate the presence 
of uraniferous veins and pegmatites similar to those already known 
to exist in the area. Fewer anomalous water samples occur in areas 
underlain by Precambrian basement complex and Tertiary basin fill. 


30344 (LA—7139-PR) NDA technology for uranium resource 
evaluation. Progress report, July 1—September 30, 1977. Evans, M.L. 
(comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1978. 
Contract W-7405-ENG-36. 26p. Dep. NTIS, PC A03/MF AOl. 

The work is focused on gamma-ray calculations and comput- 
er code modifications in support of borehole logging measurements 
and surface gamma-ray surveys. The Phase II calculations deal with 
gamma-ray surface and airborne surveys. The ONETRAN direct 
fluxes agree very well with those of MCNG for both high (2.65 
MeV) and low (450 keV) photon energies. However, the sky-shine 
fluxes of ONETRAN show a bias with respect to the MCNG fluxes, 
indicating that the model parameters used in ONETRAN are not as 
yet properly chosen. The Phase III calculations have been complet- 
ed, with their objective being to determine the energy spectra of 
KUT gamma radiation for points within a borehole introduced into 
the infinite medium of Phase I. The optimum values of the param- 
eters P/sub n/ and S/sub n/ were determined and angular fluxes 
were obtained as a function of the distance from the borehole axis. 
The Monte Carlo computer code GAMRES, which computes Nal 
detector response functions, was modified to simulate pair produc- 
tion photon interactions in the detector/container system. Calculated 
spectra agree well with data over incident photon energies of 0.320 
MeV to 3.13 MeV. Calculations have been initiated to evaluate a 
technique to measure uranium/radium disequilibrium in a borehole. 
Feasibility studies on the use of a photoneutron source for direct 
measurement of the uranium concentration of ore surrounding a 
borehole are continuing. A **Y source is being evaluated as a longer 
lived photoneutron source. Liquid scintillators are being investigated 
for use as fast-neutron detectors in a prototype photoneutron logging 
probe. The zero-crossing technique of pulse shape discrimination is 
being evaluated as a means of overcoming the high sensitivity of 
organic scintillators to gamma rays. Neutron peak-to-valley ratios of 
75 : 1 were obtained for a 3.8-cm-diam x 2.5-cm-long NE218 liquid 
scintillator and a 2000 events/s counting rate. (DLC) 


30345 (LA-UR—77-2850) Non-destructive field measurement of 
the ratio **°U/*°*U in depleted to moderately enriched uranium. 
Balagna, J.P.; Cowan, G.A. (Los Angeles County Harbor General 
Hospital, Torrance, Calif. (USA)). 1977. Contract W-7405-ENG-36. 
10p. (CONF-771222—4). Dep. NTIS, PC A02/MF A0i. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

The exploration of a natural reactor site is expedited by 
prompt measurement of **°U to 758U ratios near the mining oper- 
ation. An instrument has been constructed which uses the relative 





3128 ENERGY RESEARCH ABSTRACTS 


fission rates of **°U and *°*U in fast and moderated neutron spectra 
to measure the isotopic ratio. This device can be placed in the field 
and allows continuous monitoring of ore as a rich deposit of uranium 
is mined. With rapid return of isotopic information to the operator it 
is ible to locate a fossil reactor before it has been destroyed. The 
relative fast neutron and slow neutron fission rates induced in 
uranium which is depleted to moderately enriched in ***U may be 
used to measure the isotopic ratio *°U/*°*U quickly and nondes- 
tructively with a relative error of a few percent. When a neutron 
ae such as ***Cf is used, the measurements may be made in the 
ield. 


30346 Reducing noise in uranium exploration. Ward, W.J. III. 
(to Terradex Corp.). US Patent 4,064,436. 20 Dec 1977. Filed date 18 
Aug 1976. 6p. 

A method and apparatus are described for reducing or remov- 
ing the background noise caused by thoron gas (7*°Rn) in uranium 
exploration conducted by the detection of radon gas (7?7Rn) emanat- 
ing from the ground. This is accomplished by the use of a number of 
alpha particle detectors, each of which is disposed in a protective 
enclosure. A permselective membrane, which permits, but selective- 
ly retards, the passage therethrough of gases is disposed in the path 
to be traversed before such gases can reach the alpha particle 
detector. The retarding influence of the membrane should be suffi- 
cient to make the concentration of thoron inside the enclosure small 
relative to the concentration of thoron outside the enclosure. The 
influence of the membrane of radon should be negligible, i.e., the 
radon concentration inside and outside the enclosure should be 
substantially equal. 


30347 Reducing noise in uranium exploration. Fleischer, R.L. (to 
Terradex Corp.). US Patent 4,063,087. 13 Dec 1977. Filed date 18 
Aug 1976. 4p. 

A method and apparatus are described for reducing or remov- 
ing the background noise caused by thoron gas (?”°Rn) in uranium 
exploration conducted by the detection of radon gas (?27Rn) emanat- 
ing from the ground. This is accomplished by the use of a number of 
alpha particle detectors, each of which is disposed in a protective 
enclosure. A barrier which permits, but deliberately retards, the 
passage therethrough of gases is disposed in the path to be traversed 
before such gases can reach the alpha particle detector. The increase 
in the transit time made necessary by requiring soil gases to move 
through the barrier should be sufficiently long to allow the decay of 
most of the thoron, thereby eliminating its contribution to the total 
signal reflected at the detector. 


30348 In-situ assaying for uranium in rock formations. Givens, 
W.W.; Caldwell, R.L.; Mills, W.R. Jr. (to Mobil Oil Corp.). US 
Patent 3,686,503. 22 Aug 1972. Filed date 18 May 1970. 10p. 

Reissued 1 Nov 1977 as Re. 29,466. 

The specification discloses a technique for assaying for de- 
layed fission neutrons from uranium to obtain a quantitative measure 
of uranium ore grade. In one embodiment, a pulsed neutron source 
of 14-MeV neutrons and a neutron detector are located in a borehole 
at the level of a formation of interest. The source is operated 
cyclically to irradiate the formations with bursts of fast neutrons, and 
the resulting neutrons from the formations are detected. Measure- 
ments are made of those neutrons detected between neutron bursts 
and indicative of delayed neutrons emitted as a result of neutron 
fission of uranium. Measurements also are obtained in a non-ore- 
bearing formation to record the count of delayed neutrons emitted 
from oxygen when irradiated. These measurements are compared 
with those obtained in the ore-bearing formations of interest to 
correct for the effect of the oxygen background. 


MINING 


REFER ALSO TO CITATION(S) 30339 


30349 (PB—272452) Field permeability test methods with appli- 
cations to solution mining. Final report. O'Rourke, J.E.; Essex, R.J.; 
Ranson, B.K. (Woodward-Clyde Consultants, San Francisco, Calif. 
(USA)). Aug 1977. Contract J0265045. 180p. NTIS PC A09/MF 
AOl. 


A survey of existing and developing field permeability test 
methods was conducted in order to identify and specify capable 
methods to be used in feasibility investigations or performance 
monitoring for in situ leaching of ore deposits. Geologic settings of 
leachable deposits are discussed, as well as representative techniques 
used for the in situ leaching operation. Subsurface investigation 
techniques including drilling, core recovery, and down-hole inspec- 
tion methods relevant to field permeability investigations are dis- 
cussed. Field experience is examined and capable field permeability 
test methods are identified. Specifications for test borehole prepara- 
tion, test performance, and methods of analysis are given. The test 
methods are comparatively rated in a matrix with respect to costs, 
ease of use, and data effectiveness for a broad range of conditions. 
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Well Pump and Packer test methods receive high ratings. Recom- 
mendations are made for needed developments in field permeability 
test methods and a comprehensive bibliography is given. 


30350 (PB—272716) Heap leaching studies on uranium ore, 
Phase IV. Open file report. Merritt, R.C.; Peterson, H.D.; Wentz, 
C.N. (Colorado School of Mines, Golden (USA). Research Inst.). 18 
Mar 1977. Contract H0252022. 150p. NTIS PC A07/MF AOl. 

This report describes laboratory as well as pilot heap leaching 
investigations of low-grade sandstone ores from Wyoming, New 
Mexico, and Colorado. Sodium carbonate-bicarbonate solutions con- 
taining sodium hypochlorite extracted up to 86, 54, and 16 percent 
U308 from Wyoming, New Mexico, and Colorado ores, respective- 
ly. Ammonium carbonate-bicarbonate solutions containing sodium 
hypochlorite were less effective at leaching these ores. Acid leach in 
replicate pilot plant testing resulted in U308 extractions of 96, 88, 
and 81 percent from the Wyoming, New Mexico, and Colorado ores. 
The development of cost-effective processes for extracting uranium 
from low-grade ore is essential to the assurance of a continuing 
domestic supply of uranium. 


30351 (PB—272717) In-situ leaching studies of uranium ores: 
Phases I through III. Sundar, P.S. (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA). Research and Development Center). Jun 
1977. Contract H0262004. 403p. NTIS PC A18/MF A011. 

In-situ leaching for the recovery of uranium offers the advan- 
tages of minimum disturbance of the environment, low capital and 
operating costs, and reduced mining development time. A technique 
for the laboratory simulation of in-situ leaching of uranium was 
developed and used to determine the effects of leaching variables on 
the permeability and uranium recovery, for representative ores from 
Texas and Wyoming. The 3 ton uranium ore samples, each from 
Texas and Wyoming were characterized for their mineralogical 
contents and the agitation leach behavior using sulfuric acid, ammo- 
nium bicarbonate and sodium carbonate as reagents with hydrogen 
peroxide and oxygen as oxidants. To understand in-situ leaching 
phenomena, investigators have generally resorted to experimentation 
at three levels: (a) batch agitation tests, (b) tests on short lengths of 
undisturbed core, and (c) field tests on a typical portion of the ore 
body. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 30432, 31448 


30352 (UCRL—13812) Dynamic process model of a plutonium 
oxalate precipitator. Final report. Miller, C.L.; Hammelman, J.E.; 
Borgonovi, G.M. (Science Applications, Inc., McLean, Va. (USA)). 
Nov 1977. Contract W-7405-ENG-48. 107p. (SAI—78-696-WA). 
NTIS, MF AOl. 

Portions of document are illegible. 

In support of LLL material safeguards program, a dynamic 
process model was developed which simulates the performance of a 
plutonium (IV) oxalate precipitator. The plutonium oxalate precipi- 
tator is a component in the plutonium oxalate process for making 
plutonium oxide powder from plutonium nitrate. The model is based 
on state-of-the-art crystallization descriptive equations, the param- 
eters of which are quantified through the use of batch experimental 
data. The dynamic model predicts performance very similar to 
general Hanford oxalate process experience. The utilization of such a 
process model in an actual plant operation could promote both 
process control and material safeguards control by serving as a 
baseline predictor which could give early warning of process upsets 
or material diversion. The model has been incorporated into a 
FORTRAN computer program and is also compatible with the 
DYNSYS 2 computer code which is being used at LLL for process 
modeling efforts. 


30353 New South African complex leaches gold, uranium, and 
sulphur from slimes. Payne, A. Eng. Min. J.; 179: No. 1, 81-85(Jan 
1978). 

Slimes dams at various mines in the Orange Free State and 
the Transvaal are being re-treated to recover U, Au, and H2SO,. 
Components of the Free State Metallurgical Complex include flota- 
tion plants, a uranium plant, the President Brand plant for H2SO, 
production from the pyrite concentrates, and a calcine leaching plant 
for producing gold from the calcines of the acid plant. Reasons for 
the complex and its operation are discussed. (DLC) 


ENRICHMENT 


REFER ALSO TO CITATION(S) 30671, 31676 
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LASER EXCITATION 
REFER ALSO TO CITATION(S) 31573, 31594 


30354 (UCRL-Trans—11339) Process for the separation of iso- 
topes. Feb 1978. Translation of Netherlands Patent Application 76- 
02,337, 1976. 13p. Dep. NTIS, PC A02/MF AO1. 

An invention is presented relating to a process for the separa- 
tion of isotopes, in which, in a first stage, infrared radiation is used 
for the selective excitation of an isotope of an isotope mixture under 
conditions under which a multiple infrared photon absorption takes 
place, and the excited isotope is converted in a second step to a form 
that can be removed from the mixture. The second step is limited to 
the combination of thermal electrons with the excited isotope to 
form negative ions which undergo a unimolecular decomposition to 
form an ion fragment which can subsequently be separated from the 
isotopic mixture. The invention relates to a process for separating a 
substance into two or more parts in each of which the quantity of 
isotopes of a specific element is different from the quantity of 
isotopes of the same element in the substance. In a particular 
embodiment, the invention relates to a process for a selective iso- 
tope-vibrational excitation of gaseous substances, perferably with the 
general formula MF, where M is selected from the group consisting 
of U, S, W, Se, Te, Mo, Re, and Tc, more particularly UF. and SFe, 
by a multiple infrared photon absorption, followed by a simultaneous 
and/or subsequent attachment of thermal electrons to the vibration- 
ally excited substances to form negative ions which are decomposed 
to ion fragments and are separated from the unexcited substances. 
The substances with the formula MF¢, which are excited to a critical 
energy by vibrations, will be decomposed to MFs species, for 
example, UF;~ and SF;~. The ions obtained in this manner can be 
separated in a known manner. These negative ions will be enriched 
in the isotope of the species that was subjected to a preferential 
excitation by vibrations. The negative ions formed from the unexcit- 
ed substance, such as UF.” and SF¢, can also be collected to obtain 
a fraction that is enriched in the unexcited isotope. 


30355 (UCRL-Trans—11338) Laser amplifier. Feb 1978. Trans- 
lation of Netherlands Patent Application 76-05,124, 1976. 12p. Dep. 
NTIS, PC A02/MF AO1. 

An invention is presented relating to a laser amplifier and, 
more particularly, to chambers for the containment and energization 
of an amplifying medium. In a preferred embodiment of the inven- 
tion, an apparatus is provided for laser amplification with high 
amplification and intensity levels, with a very high laser pulse 
repetition rate. The laser amplifier according to the invention con- 
tains a pair of parallel oblong chambers in order to produce a long, 
narrow channel between opposite surfaces of the chamber for the 
flow of the active lasing medium. Liquid-cooled flash lamps are 
placed in each chamber to provide excitation by the chamber of the 
active medium which flows between the opposite surfaces of the 
chamber in the narrow channel. The placement of the flash lamps in 
the chamber makes their thermal insulation from the flowing 
medium possible, while an efficient energization of the medium is 
possible at the same time. A preferably cylindrical glass structure of 
the chamber makes it possible to achieve large lengths of the 
amplifying channel without a significant deformation along an 
almost straight optical path. Furthermore, the construction of 
straight cylindrical chambers is particularly simple and inexpensive. 
In addition, the Ising medium is conveniently passed in a transverse 
direction through the lasing channel at a high flow rate in order to 
make extraordinarily high pulse repetition rates possible. 


30356 (UCRL-Trans—11337) Process for the separation of ura- 
nium isotopes. Feb 1978. Translation of Netherlands Patent Applica- 
tion 76-02,905, 1976. 9p. Dep. NTIS, PC A02/MF AO1. 

An invention is presented relating to isotope separations in 
which, in a first step, IR radiation is used for the selective excitation 
of an isotope mixture, after which, in a second step, the excited 
isotope is converted to a form which can be recovered from the 
mixture. The invention makes use of a chemical reaction of the 
selectively excited isotope to convert this to a recoverable form. The 
invention relates to a process for the separation of a material into 
two or more parts, in each of which the ratio of the isotopes of a 
given element differs from the ratio of the isotopes of the same 
element in the abovementioned material. More particularly, the 
invention relates to a process for the isotopically selective excitation 
of gaseous UF¢ by infrared photon absorption, followed by selective 
reaction of the excited UF. with atomic chlorine, bromine, or iodine 
to form a product which can be separated in a known manner. 


30357 Lasers in nuclear energy technology: isotope separation 
using tunable lasers. Snavely, B.B. (Univ. of California, Livermore). 
pp 43-45 of Laser 75: opto-electronics. Waidelich, W. (ed.). Guild- 
ford, Eng.; IPC Science and Technology Press Ltd. (1976). 

From International conference on lasers and opto-electronics; 
Munich, F.R. Germany (24 Jun 1975). 

See CONF-750621—. 
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The recent development of turnable lasers has made possible 
the serious consideration of photochemical and photophysical proc- 
esses for the separation of isotopes on a commercial scale. Photose- 
paration processes are, in principle, applicable to the isotopes of all 
elements though the major economic motivation is for the enrich- 
ment of uranium for power reactors. Various processes for laser 
isotope separation based upon the use of the spectroscopic isotope 
effect in atomic and molecular vapors are discussed. Emphasis is 
placed upon processes which are suitable for uranium enrichment. A 
demonstration process for the separation of uranium isotopes using 
selective photo-ionization is described. 


30358 Isotope separation using molecular gas and molecular 
lasers. Jetter, H. (Battelle-Institut e.V., Frankfurt am Main). pp 64-68 
of Laser 75: opto-electronics. Waidelich, W. (ed.). Guildford, Eng.; 
IPC Science and Technology Press Ltd. (1976). (In German) 

From International conference on lasers and opto-electronics; 
Munich, F.R. Germany (24 Jun 1975). 

See CONF-750621—. 

Isotope separation using molecular gas and molecular lasers 
offers several advantages over the alternative method which uses 
dye lasers and atomic vapor. These advantages are the easy handling 
of the raw material, the big isotopic shift in the IR, the good 
efficiency of the laser and the chemical extraction of the excited 
isotopes. In the case of uranium, difficulties arise from the great 
number of superimposed lines in the absorption band of the UFs 
molecule. Several of these absorption bands were measured using 
laser spectrometers with ultra-high resolution. The conditions for 
selective excitation were estimated. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 30870, 30871, 30872, 31396, 31441 


30359 (ORNL/TM—6185) Deposition of silicon carbide coat- 
ings on particles in a fluidized bed using silane and tetramethylsilane: a 
feasibility study. Federer, J.I. (Oak Ridge National Lab., Tenn. 
(USA)). Mar 1978. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC 
A04/MF AO1. 

Deposition of silicon carbide (SiC) coatings from compounds 
such as methyltrichlorosilane (CHsSiCls) results in corrosive chlo- 
rine-containing byproducts. The feasibility of depositing coatin, 
from SiH, and Si(CHs)s, which contain no chlorine, was briefly 
studied. Coatings of SiC were deposited from Si(CHs), over the 
temperature range 1025 to 1525°C in beds of particles fluidized with 
either He or Ar. The densest coatings were deposited at 1025°C, but 
none approached the theoretical density of SiC. A SiC coating was 
also deposited at 800°C from a mixture of SiHs, C2Hs, and He 


30360 (PNL—2418) Independent verification of a material bal- 
ance at a LEU fuel fabrication plant. Program for technical assistance 
to IAEA safeguards. Sorenson, R.J.; McSweeney, T.I.; Hartman, 
M.G.; Brouns, R.J.; Stewart, K.B.; Granquist, D.P. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Nov 1977. Contract EY- 
76-C-06-1830. 197p. Dep. NTIS, PC A09/MF AO1. 

This report describes the application of methodology for 
planning an inspection according to the procedures of the Interna- 
tional Atomic Energy Agency (IAEA), and an example evaluation 
of data representative of low-enriched uranium fuel fabrication facili- 
ties. Included are the inspection plan test criteria, the inspection 
sampling plans, the sample data collected during the inspection, 
acceptance testing of physical inventories with test equipment, mate- 
rial unaccounted for (MUF) evaluation, and quantitative statements 
of the results and conclusions that could be derived from the 
inspection. The analysis in this report demonstrates the application 
of inspection strategies which produce quantitative results. A facility 
model was used that is representative o otis low-enriched uranium 
fuel fabrication plants with material flows, inventory sizes, and 
compositions of material representative of operating commercial 
facilities. The principal objective was to determine and illustrate the 
degree of assurance against a diversion of special nuclear materials 
(SNM) that can be achieved by an inspection and the verification of 
material flows and inventories. This work was performed as part of 
the USA program for technical assistance to the IAEA. 10 figs, 14 
tables. 


30361 (Y/DA—7716) Fabrication and evaluation of tantalum 
carbide-coated tungsten crucibles for molten UO. containment. 
Pfeiler, W.A.; Maxey, A.W.; Ardary, Z.L. (Oak Ridge Y-12 Plant, 
Tenn. (USA)). 9 Feb 1978. Contract W-7405-ENG-26. 12p. Dep. 
NTIS, PC A02/MF A01. 

A crucible was designed, fabricated, and evaluated for con- 
tainment of molten UOz: in a graphite susceptor furnace as part of a 
study to develop a means of ultimately melt large quantities of UO, 
to be used in reactor core meltdown simulations. It was shown that 
the plasma-spray process is an attractive approach to creating the 
required layered structure with a tungsten density approaching 90% 
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of theoretical; however, the choice of tantalum carbide and the 
rather high temperature used in the evaluation, 3000°C, resulted in 
excessive carbon diffusion and conversion of both the tungsten and 
UO: to the carbides which fused at temperatures below 3000°C. The 
tantalum carbide formed eutectics with the other carbides, and 
complete melting of crucible and charge occurred, contained only 
by the graphite outer crucible layer. 


30362 Process for the production of spherical fuel and fertile 
particles. Huschka, H.; Kadner, M. (to HOBEG). US Patent 
4,060,497. 29 Nov 1977. Priority date 16 Dec 1974, German, Federal 
Republic of (F.R. Germany). 8p. 

Uniform spherical fuel and/or fertile particles are formed by 
conversion of an oscillating liquid stream of a uranium and/or 
thorium compound solution flowing from at least one nozzle in an 
amount of more than 3,000 drops per minute by allowing these drops 
to fall into an ammonia solution and subsequently drying and sinter- 
ing the particles thus formed. Before immersion in the ammonia 
solution the drops are first allowed to pass through a falling zone 
free of ammonia, this zone is so regulated that the drops have taken 
on their exact spherical form and then the drops are passed through 
a second falling zone containing flowing ammonia gas, whereby the 
ammonia gas is introduced into this second falling zone through at 
least one inlet conduit in such manner that there is guaranteed not 
only an ammonia gas flow in the opposite direction to that of the 
falling drops but also a horizontal cross current of the ammonia gas 
through the space between the drops and this second falling zone is 
so regulated that the spherical drops are sufficiently hardened before 
immersion in the ammonia solution. 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 30405, 30450, 30453, 31439 


30363 (BNL—50700) Methodology for evaluation of alternative 
technologies applied to nuclear fuel reprocessing. Selvaduray, G.S.; 
Goldstein, M.K.; Anderson, R.N. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Jul 1977. Contract EY-76-C-02-0016. 117p. 
Dep. NTIS, PC A06/MF A0O1. 

An analytic methodology has been developed to compare the 
performance of various nuclear fuel reprocessing techniques for 
advanced fuel cycle applications including low proliferation risk 
systems. The need to identify and to compare those processes, which 
have the versatility to handle the variety of fuel types expected to be 
in use in the next century, is becoming increasingly imperative. This 
methodology allows processes in any stage of development to be 
compared and to assess the effect of changing external conditions on 
the process. (7 tables, 15 figs) 


30364 (GA-A—14645) UNIFRAME interim design report. 
Strand, J.B.; Baer, J.W.; Cook, E.J. (General Atomic Co., San 
Diego, Calif. (USA)). Dec 1977. Contract EY-76-C-03-0167-053. 
232p. Dep. NTIS, PC Al1/MF AO1. 

A fuel element size reduction system has been designed for 
the “cold” pilot-scale plant for an HTGR Fuel Reference Recycle 
Facility. This report describes in detail the present design. 


30365 (GA-A—14738) HTGR fuel recycle program. Quarterly 
progress report for the period ending November 30, 1977. (General 
Atomic Co., San Diego, Calif. (USA)). Dec 1977. Contract EY-76- 
C-03-0167-053. 220p. Dep. NTIS, PC A10/MF AO1. 

The work reported includes the development of unit process- 
es and equipment for reprocessing of High-Temperature Gas-Cooled 
Reactor (HTGR) fuel, the design and development of an integrated 
pilot line to demonstrate the head end of HTGR reprocessing using 
unirradiated fuel materials, and design work in support of Hot 
Engineering Tests (HET). Work is also described on trade-off stud- 
ies concerning the required design of facilities and equipment for the 
large-scale recycle of HTGR fuels in order to guide the develop- 
ment activities for HTGR fuel recycle. 


30366 (LA—7185-MS) Summary of the seismic analyses of the 
Nuclear Fuel Services Reprocessing Plant at West Valley, New York. 
Endebrock, E.G. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 
pos Contract W-7405-ENG-36. 15p. Dep. NTIS, PC A02/MF 
AOl. 

Results are presented from the seismic investigations of the 
Nuclear Fuel Services Fuel Reprocessing Plant conducted by the 
Chemical Plants Division of Dravo Corporation (CPD), the Los 
Alamos Scientific Laboratory (LASL), and the Lawrence Liver- 
more Laboratory (LLL). Results of the different analytical proce- 
dures are summarized. The LASL studies showed that structural 
distress would initially occur in two places, the building piles and the 
walls of the Mechanical Crane Room. This structural distress would 
occur at 0.14 g. The LLL investigation showed that the Liquid 
Waste Cell and the General Purpose Cell would start to show 
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structural distress at 0.09g, and that lateral pile distress would begin 
at 0.1 1g. 


30367 (NP—22893) Nuclear fuel reprocessing and high level 
waste disposal: an interim report. Simon, G. (California Energy 
Resources Conservation and Development Commission, Sacramento 
(USA)). Jul 1977. 181p. TIC. 

Legislation passed in California in 1976 calls for an examina- 
tion of the status of reprocessing, spent fuel storage, and waste 
disposal technologies and of federal programs for developing them 
to service the commercial nuclear power industry. This report 
presents the status of the Commission's investigation. Key areas for 
further investigation are outlined. (DLC) 


30368 (ORNL/MIT—256) Analysis of lime-slurry stirred tank 
carbonation reactor. McAleese, J.P.; Belt, B.A.; Datesh, J.R.; 
Shaeffer, M.C. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. 
(USA). School of Chemical Engineering Practice). 23 Sep 1977. 
Contract W-7405-ENG-26. 24p. Dep. NTIS, PC A02/MF AOl. 

Gas residence time distributions were determined for a stirred 
tank carbonation reactor. Empirical correlations for the first and 
second moments of the residence time distribution (RTD) curves as 
functions of flow rates and impeller speeds were obtained. Decon- 
tamination factors for **Kr were measured. 


30369 (ORNL/TM—5865/V5) Experimental Engineering Sec- 
tion semiannual progess report, March 1, 1976—August 31, 1976. 
Volume 5. Reactor programs. Ryon, A.D. (comp.). (Oak Ridge 
— Lab., Tenn. (USA)). Mar 1978. Contract W-7405-ENG-26. 
168p. . 

The work covered LMFBR Iodox tests, voloxidizer studies 
(rotary kiln residence-time distribution and heat transfer tests), 
HTGR fuel refabrication, HTGR off-gas processing, and leaching of 
radium with nitric acid from uranium ores and tailings. (DLC) 


30370 (ORNL/TM—6221) Advanced Fuel Recycle Program. 
Progress report, October 1—December 31, 1977. Unger, W.E. 
(comp.). (Oak Ridge National Lab., Tenn. (USA)). Feb 1978. Con- 
tract W-7405-ENG-26. 107p. . 

The ongoing research and development program aimed at 
providing the technology for production-scale advanced fuels recy- 
cle is summarized. The continuing basic laboratory and hot-cell 
studies, engineering research, and component equipment develop- 
ment activities are in support of a cold integrated prototype equip- 
ment test scheduled for 1981 and a current conceptual design of a 
hot experimental facility scheduled for operation in 1988. 


30371 Why reprocess. Hagen, M. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F.R.)). Atomwirtsch., 
Atomtech.; 22: No. 11, 566-570(Nov 1977). (In German). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar - 1 Apr 1977). 

The problem of whether to reprocess spent nuclear fuel 
elements has been studied already in the early days of the commer- 
cial utilization of nuclear power and has been answered positively. 
This also, and in particular, applies to the United States. Under the 
new American nuclear policy reprocessing is rejected only for 
reasons of non-proliferation. Although these are valid reasons, the 
effectiveness of a ban on reprocessing, as fas as the non-profileration 
of nuclear weapons is concerned, is not accepted worldwide because 
the necessary knowledge either already exists in many countries or 
can be obtained. Only if there had been a realistic chance to prevent 
the proliferation of nuclear weapons, also the other industrialized 
countries would have seconded the policy of the United States. A 
country like the Federal Republic of Germany, with a substantial 
long-term nuclear power program based initially on light water 
reactors, subsequently on advanced reactor systems, cannot do with- 
out a complete nuclear fuel cycle. This reasoning is outlined in the 
light of economic and radioecological aspects. Extensive experience 
on a technical scale is available in the reprocessing sector. The 
technical problems associated with this activity have been solved in 
principle and have largely been demonstrated to function in practice. 


30372 Reprocessing as an activity of industry. Scheuten, G.H. 
(Deutsche Gesellschaft fuer Wiederaufarbeitung von Kernbrennstof- 
fen m.b.H. (DWK), Hannover (Germany, F.R.)). Atomwirtsch., 
Atomtech.; 22: No. 11, 573-577(Nov 1977). (In German). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar - 1 Apr 1977). 

While the government and the electricity generating industry 
for a long time assumed that reprocessing would be offered as a 
service by the chemical industry in the Federal Republic of Ger- 
many, a new situation arose in 1974. In pursuance of the ‘polluter 
pays’ principle the government asked the power industry to estab- 
lish, as quickly as possible, the conditions for waste management of 
the nuclear power plants it operated. Permits for new nuclear power 
plants will henceforth be made dependent upon satisfactory waste 
management provisions. For this reason, twelve utilities operating 
and planning nuclear power plants joined in the Projektgesellschaft 
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Wiederaufarbeitung von Kernbrennstoffen mbH (PWK) in 1975 in 
order to create the preconditions for building and operating a large 
reprocessing plant. After a preliminary site for the nuclear waste 
management center had been announced by the Lower Saxony State 
Government in early 1977, PWK was changed into the Deutsche 
Gesellschaft fuer Wiederaufarbeitung von Kernbrennstoffen 
mbH(DWK), the company responsible for planning, building and 
operating the German waste management center with the exception 
of the ultimate storage of radioactive waste. In view of the lengthy 
nature of the licensing procedure DWK was also asked to prepare 
interim solutions, especially central pools for temporary storage 
purposes, and negotiate about reprocessing and storage in France 
and the United Kingdom. 


30373 Completion of the fuel cycle in small countries. Stoll, P. 
(Bernische Kraftwerke A.G. (Switzerland)). Atomwirtsch., Atomtech.; 
22: No. 11, 570-572(Nov 1977). (In German). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar - 1 Apr 1977). 

An outline of the aspects governing the completion of the 
nuclear fuel cycle is given particular reference to conditions in 
Switzerland. Its medium size nuclear power program makes Switzer- 
land typical of many countries in which national reprocessing plants 
will not be economic for some time to come. When discussing the 
problems associated with the completion of the fuel cycle, the need 
for reprocessing and for recycling the plutonium is beeing taken for 
granted. Since the approach of seeking international cooperation in 
the construction and operation of a reprocessing plant has been 
rendered impossible by obstacles of nuclear politics, the efforts are 
highlighted that must be made by a small country seeking to close 
the nuclear fuel cycle by concluding contracts with national repro- 
cessing facilities abroad. This solution is explained on the basis of the 
possibility to enter into long term contracts with United Reproces- 
sors GmbH (URG). This still leaves the need to provide for safe 
disposal of the radioactive waste in the country. The objectives and 
principles underlying this concept are explained by the Swiss exam- 
ple. 


30374 Method for selectively reducing plutonium values by a 
photochemical process. Friedman, H.A.; Toth, L.M.; Bell, J.T. US 
Patent Application 782,873. 30 Mar 1977. 10p. 

The rate of reduction of Pu(IV) to Pu(III) in nitric acid 
solution containing a reducing agent is enhanced by exposing the 
solution to 200-500 nm electromagnetic radiation. Pu values are 
recovered from an organic extractant solution containing Pu(IV) 
values and U(VI) values by the method of contacting the extractant 
solution with an aqueous nitric acid solution in the presence of a 
reducing agent and exposing the aqueous solution to electromagnetic 
radiation having a wavelength of 200-500 nm. Under these condi- 
tions, Pu values preferentially distribute to the aqueous phase and U 
values preferentially distribute to the organic phase. 


30375 (CONF-770323—4) Reprocessing as a task for industry. 
Scheuten, G.H. Translated from Atomwirtsch., Atomtech.; 22: 573- 
577(1977). 12p. Dep. NTIS, PC A02/MF AO1. 

From Reactor congress; Mannheim, F.R. Germany (29 Mar 
1977). 

After an unexpected bottleneck developed in the area of 
reprocessing, twelve electric supply companies that operate or plan 
nuclear power plants have come together in July 1975 in the form of 
the PKW with the goal of producing the requirements for the 
establishment and operation of a major reprocessing installation. On 
February 28, 1977, PKW was concerted by its compagnons into a 
Carrier Organization for the German disposal center, DWK. DWK 
is responsible for planning, erection, purchase and operation of 
installations as well as services of all kinds for disposal problems of 
nuclear power plants, especially that of storage and reprocessing of 
spent nuclear fuel elements, with the exception of final storage of 
radioactive wastes. Because of the extended period required for the 
permit-process, interim solutions have been prepared, especially, an 
interim storage basin and communications were carried out with 
France and Great Britain concerning reprocessing and storage in 
France and Great Britain. 


30376 (ORNL-tr—4511) Collection of lectures presented at first 
status report of the project on Reprocessing and Waste Treatment, 17 
November 1975. (Gesellschaft fuer Kernforschung m.b.H., Karlsruhe 
(Germany, F.R.)). [nd]. Translation by K.S. Warren of KFK—2255. 
146p. Dep. NTIS, PC A07/MF AO1. 

This is the first GfK status report on the reprocessing of 
irradiated fuel elements and on the treatment and storage of radioac- 
tive wastes. An address by Minisier of Federal Research Hans 
Matthoefer is included. Separate abstracts were prepared for each of 
the nine lectures. (DLC) 


30377 (ORNL-tr—4511, pp 25p, Paper 1) Current state and 
goals of the Reprocessing and Waste Treatment Project (PWA). 
Kroebel, R. [nd]. Translated from KFK—2255. 
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In Collection of lectures presented at first status report of the 
project on Reprocessing and Waste Treatment, 17 November 1975. 

A large reprocessing facility is to be constructed in Germany. 
This paper shows what part Gesellschaft fuer Kernforschung con- 
tributes to this project. Organization of the participating institutions 
and task allotment are outlined. The makeup of the project, its scope, 
the techniques to be used, research facilities and incomplete tasks are 
described. It is estimated that the first installation for LWR fuel 
elements should start operating around 1985. 8 figures. (DLC) 


30378 (ORNL-tr—4511, pp 14p, Paper 2) Reprocessing and 
Waste Treatment Project. Status report 1975, 17 November 1975. 
Issel, W. [nd]. Translated from KFK—2255. 

In Collection of lectures presented at first status report of the 
project on Reprocessing and Waste Treatment, 17 November 1975. 

This paper reviews the development and position of industrial 
reprocessing of nuclear fuels in the German Federal Republic. The 
KEWA concept is mentioned in particular. Cost estimation and risk 
are considered. (DLC) 


30379 (ORNL-tr—4511, pp 12p, Paper 3) Operating experiences 
in the reprocessing of LWR fuels in the WAK. Huppert, K.L. [nd]. 
Translated from KFK—2255. 

In Collection of lectures presented at first status report of the 
project on reprocessing and Waste Treatment, 17 November 1975. 

40 tons of fuel have been processed in the WAK. Problems 
encountered are reviewed. Through constant control and advance 
preparation for nonroutine procedures, the average monthly dosage 
has dropped from more than 100 mrem to 40 to 50 mrem. (DLC) 


30380 (ORNL-tr—4511, pp 23p, Paper 4) Chemical process 
developments in reprocessing from 1965—1975 in the Institute for Hot 
Chemistry. Baumgaertner, F. [nd]. Translated from KFK—2255. 

In Collection of lectures presented at first status report of the 
project on Reprocessing and Waste Treatment, 17 November 1975. 

Work on the aqueous reprocessing of fuels is described. The 
following are discussed: LABEX (laboratory-scale extraction), 
MILLI facility (1 kg/day), problems of aqueous reprocessing, centri- 
fugal extractor development, radiolytic products from Purex proc- 
ess, and TAMARA (facility. Results of the MILLI operation are 
reviewed. Solutions to problems are discussed. 


30381 (ORNL-tr—4511, pp 19p, Paper 5) Progress on the treat- 
ment of radioactive waste from reprocessing facilities. Krause, H. [nd]. 
Translated from KFK—2255. 

In Collection of lectures presented at first status report of the 
project on Reprocessing and Waste Treatment, 17 November 1975. 

With the opening of large-scale reprocessing plants, waste 
treatment will have to be dealt with on a new order of magnitude. 
Fundamental solutions to the waste problems are visible in the 
current lectures. Many procedures are still under study at the 
laboratory scale or somewhat above; much, therefore, remains to be 
done in order to bring such procedures to the requisite large scale 
magnitude in the available short time. Much also remains to be 
accomplished in the way of improving processes which are barely 
adequate, and rendering them completely satisfactory for an effec- 
tive waste disposal system. 


30382 (ORNL-tr—4511, pp 1lp, Paper 6) Head-end offgas puri- 
fication. Weinlander, W. [nd]. Translated from KFK—2255. 

In Collection of lectures presented at first status report of the 
project on Reprocessing and Waste Treatment, 17 November 1975. 

Research and development work by the Society for Nuclear 
Research has included the purification of the offgases from repro- 
cessing facilities. The problematics of offgas purification are being 
studied from the head-end of the system. 


30383 (ORNL-tr—4511, pp 15p, Paper 7) Aerosol and iodine 
removal from the head-end offgas of a reprocessing facility. Furrer, J.; 
Wilhelm, J.C. [nd]. Translated from KFK—2255. 

In Collection of lectures presented at first status report of the 
project on Reprocessing and Waste Treatment, 17 November 1975. 

The offgases of a reprocessing facility must be cleaned, re- 
moving liquid and solid suspended matter, gaseous iodine and ruth- 
enium (in the form of RuQO,), and the noble gases and tritium. 
Suspended particulates which call for radiation protection are those 
radioisotopes like the actinides Pu, Am, and Cm, and other radioiso- 
topes such as '°*Cs, '97Cs, ®°Sr, Sr and '*Ce. 


30384 (ORNL-tr—4511, pp 8p, Paper 9) In-line instrumentation 
and computer-controlled process supervision in reprocessing. Mache, 
H.R.; Groll, P. [nd]. Translated from KFK—2255. 

In Collection of lectures presented at first status report of the 
project on Reprocessing and Waste Treatment, 17 November 1975. 

Measuring equipment is needed for continuous monitoring of 
concentration in radioactive process solutions. A review is given of 
existing in-line apparatus and of computer-controlled data process- 
ing. A process control system is described for TAMARA, a model 
extraction facility for the U/HNO:/TBP system. (DLC) 
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30385 (GERHTR—176) Possibilities and limitations of the in- 
troduction of electrostatic precipitators in reprocessing installations. 
Laser, M.; Barnert-Wiemer, H.; Beaujean, H.; Vygen, H. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Che- 
mische Technologie). [nd]. Translation of German report. 10p. Dep. 
NTIS, PC A02/MF AO0O1. 

Experimental results have shown that electrostatic precipita- 
tors (electrofilters) can be successfully utilized with off-gas activities 
up to 1 Ci/m* Extrapolation on the basis of initial theoretical 
investigations shows that even off- fr activities up to about 10 Ci/m* 
can be tolerated when a radiation field of about 10,000 R/h is present 
at the same time, as long as small electrofilters with high corona 
current are utilized. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 30392, 30415, 30416, 30436, 31552 


30386 (BNWL—2260-1) Study of plutonium oxide leak rates 
from shipping containers. Quarterly progress report, October 1, 
1976—December 21, 1976. Schwendiman, L.C.; Pobereskin, M.; Mi- 
shima, J.; Sutter, S.L.; Madia, W.J.; Schmidt, E.S. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Jan 1977. Contract EY- 
76-C-06-1830. 18p. Dep. NTIS, PC A02/MF AO1. 

Preliminary data show that a 10-um orifice will transport a 
very small amount of fine particles. Realistically, much of the UO2 
work is planned to consider initially 20 4m and larger holes. The 
first use of a settling-agglomeration computer code gave results 
believed to be realistic, but the computed data should be compared 
with experimental data. 


30387 (ORNL—5362) Radioactive waste transportation systems 
analysis and program plan. Shappert, L.B.; Joy, D.S.; Heiskell, M.M. 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1978. Contract W- 
7405-ENG-26. 46p. Dep. NTIS, PC A03/MF AOl1. 

The objective of the Transportation/Logistics Study is to 
ensure the availability of a viable system for transporting the wastes 
to a federal repository in 1985. In order to accomplish this objective, 
a systems analysis of waste transportation has been directed by 
ORNL to determine the problems that must be solved and to 
develop a program plan that identifies which problems must first be 
pursued. To facilitate this overall approach and to provide for short- 
and long-range waste management, logistics models have been de- 
veloped to determine the transportation fleet requirements and costs. 
Results of the study are described in this report. 


30388 (RHO-LD—77-4) Spent Unreprocessed Fuel (SURF) Fa- 
cility Program. Monthly progress report, October 1977. (Atomics 
International Div., Richland, Wash. (USA). Rockwell Hanford Op- 
erations). 23 Nov 1977. Contract EY-7-C-06-1030. 24p. Dep. NTIS, 
PC A02/MF AO1. 


Objective of the SURF Facility Program is to develop meth- 
ods for the safe, economical management of spent unreprocessed fuel 
in above-ground storage or near surface facilities. The developed 
methods should allow disposal to a Federal geologic repository or 
reprocessing. The program work breakdown consists of four tasks 
that provide engineering, system, technical research and develop- 
ment, and support studies, along with demonstration tests. 


30389 (SAND—78-0061C) Predicted occurrence rate of severe 
transportation accidents involving large casks. Dennis, A.W. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract W-7405-ENG- 
48. 8p. (CONF-780506—2). NTIS, MF A0O1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

Portions of document are illegible. 

A summary of the results of an investigation of the severities 
of highway and railroad accidents as they relate to the shipment of 
large radioactive materials casks is discussed. The accident environ- 
ments considered are fire, impact, crash, immersion, and puncture. 
For each of these environments, the accident severities and their 
predicted frequencies of occurrence are presented. These accident 
environments are presented in tabular and graphic form to allow the 
reader to evaluate the probabilities of occurrence of the accident 
parameter severities he selects. 


30390 (Y/OWI/SUB—78/ 16538) Conceptual designs of radioac- 
tive canister transporters. (FMC Corp., Santa Clara, Calif. (USA). 
Engineered Systems Div.). Feb 1978. Contract W-7405-ENG-26. 
225p. NTIS PC A1l0/MFAO1. 

This report covers conceptual designs of transporters for the 
vertical, horizontal, and inclined installation of canisters containing 
spent-fuel elements, high-level waste, cladding waste, and intermedi- 
ate-level waste (low-level waste is not discussed). Included in the 
discussion are cask concepts; transporter vehicle designs; concepts 
for mechanisms for handling and manipulating casks, canisters, and 
concrete plugs; transporter and repository operating cycles; shield- 
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ing calculations; operator radiation dosages; radiation-resistant mate- 
rials; and criteria for future design efforts. 


30391 Shipment by air of plutonium and highly enriched uranium: 
State of New York vs. Nuclear Regulatory et al. Nuci. Law Bull; No. 
19, 23-26(May 1977). (In English). 

Implementation of the 1969 National Environmental Protec- 
tion Act (NEPA) gave rise to proceedings entered in 1975 by the 
State of New York against seven Federal Agencies including NRC 
and ERDA. The plaintiff requested the court to declare that trans- 
port by air of plutonium and other special nuclear material without 
having compiled an environmental impact study (particularly of the 
State of New York) violated the provisions of NEPA, and further- 
more asked that such transports be prohibited in future. The differ- 
ent arguments put forward by the State of New York and comment- 
ed in this Note, were rejected by the District Court. This was 
confirmed in February 1977 by the Court of Appeals of the United 
States (Second Circuit). 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 30387, 30390, 30435, 30463, 31435 


30392 (DOE/EV—0003) Everything you always wanted to know 
about shipping high-level nuclear wastes. (Department of Energy, 
Washington, D.C. (USA). Div. of Environmental Control Technol- 
ogy). Jan 1978. 58p. Dep. NTIS, PC A04/MF AO1. 

In this document, DOE has gathered together the “most often 
asked” questions, and has furnished a detailed answer to each ques- 
tion. Individual answers are not necessarily totally self-contained, 
and it may be necessary to put several of the answers together in 
order to obtain a full picture of the various aspects of a particular 
question. The answers to the questions then serve a dual purpose—to 
provide specific information on commonly asked questions, in under- 
standable terms, and to present the composite parts of an overall 
program on just how the wastes will be transported and the many 
related factors. Accident situations are covered. 


30393 (DP-MS—77-80) Leach rates of high activity waste from 
borosilicate glass. Wiley, J.R. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1978. Contract EY-76-C- 
09-0001. 19p. (CONF-780304—4). Dep. NTIS, PC A02/MF AO1. 

From ANS - The Back End of the LWR Fuel Cycle; Savan- 
nah, GA, USA (19 Mar 1978). 

Radioactive Savannah River Plant wastes (tank sludges) were 
mixed with two types of borosilicate glass frit. Leaching rates in 
static distilled water were measured. Leach rates of '°7Cs, ®Sr, and 
plutonium were approximately equal: 10~° to 10~® g/cm?-day initial- 
ly, 10-7 to 10~* g/cm?-day after two weeks, and 10° * to 10°° g/cm?- 
day after 100 days. The glasses showing the highest leachability 
were also devitrified easily. The leaching data were fitted to the 
leach model developed by R. M. Wallace and J. A. Stone; results 
show that leaching was still diffusion-controlled after 100 days. 
(DLC) 


30394 (EPRI-NP—631) Study of transuranium concentration 
levels in solid radioactive waste from commercial power reactors. 
Interim report. Cline, J.E.; Hetzer, D.C. (Science Applications, Inc., 
Rockville, Md. (USA)). Jan 1978. 105p. Dep. NTIS, PC A06/MF 
AOl. 

This interim report presents the results of isotopic assay of the 
waste sources in operating nuclear reactors with particular emphasis 
on the transuranic elements. This report provides a description of the 
radwaste systems from which the samples were taken, a description 
of the analyses procedures utilized and the results of comparative 
testing conducted by several laboratories. Samples were acquired 
from seven operating reactors over periods up to two years. Al- 
though the primary purpose of this effort phase was data acquisition 
some preliminary analysis of results is included to suggest how the 
concentration of transuranics may be estimated from other, more 
easily measured isotopes. 


30395 (MLM—2484) Tritium waste control: April—September 
1977. (Mound Lab., Miamisburg, Ohio (USA)). 9 Jan 1978. Contract 
EY-76-C-04-0053. 44p. Dep. NTIS, PC A03/MF AOI. 

A pilot scale system was used in an initial experiment to 
investigate the combined-electrolysis-catalytic-exchange process 
(CECE) for the detritiation of water. Data taken during the experi- 
ment indicate the process does indeed strip tritium from gaseous 
hydrogen at the top and concentrate it in water at the bottom of the 
catalyst-filled column. A high activity tritiated water electrolysis 
system was designed and built using a solid polymer electrolyte 
(SPE) cell. The system was successfully operated at currents up to 
50 A using deionized tap water. Triplicate samples of cement, 
cement-plaster (1:1 ratio by weight), and cement-plaster (1:1 ratio by 
volume) were injected with 386 Ci of tritium. Preliminary results 
indicate Type III Portland cement retains the tritium slightly better 
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than the cement-plaster mixtures. The tritium release study of actual 
waste burial packages is continuing. The fractional release is 1 x 1075 
on a 4-y old package, only 4 x 10~’ on 3-y old packages, and 1 x 10-® 
on a l-y old package. Pressure increase and gas composition determi- 
nations were repeated for octane (activity = 1000 Ci/liter) with and 
without tritium fixation using argon as the initial overgas. Pressure 
buildup measurements for octane without fixation were repeated a 
third time using hydrogen gas. The rate of pressure increase did not 
change significantly from previously determined values. Four ele- 
mental tritium samples were released into a laboratory to determine 
the efficiency of the Emergency Containment System. The ventila- 
tion system was modified during the fourth experiment to minimize 
leakage. 


30396 (ORNL—5295, pp 5-9) Waste management. Oct 1977. 

In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

The following programs are reported: partitioning and trans- 
mutation, removal of radionuclides and nitrate from liquid waste 
streams, biological removal of organic contaminants and tritium 
from reprocessing effluent streams, fixation of wastes in concretes 
(leach tests were conducted), updating of ORIGEN code, and 


projections of wastes from nuclear fuel cycle (forecasts for year 
2000). 


30397 (RHO-SA—2) Program for long term management of 
Hanford high-level defense waste. Wodrich, D.D. (Atomics Interna- 
tional Div., Richland, Wash. (USA). Rockwell Hanford Operations). 
Nov 1977. Contract EY-76-C-06-1030. 20p. (CONF-771102—19). 
Dep. NTIS, PC A02/MF AO1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

The types and volumes of defense high-level wastes at Han- 
ford are described and compared with commercial high-level waste. 
The long-term plan for managing the large volume of the Hanford 
waste is divided into two phases: technology development and 
operational. The technology development phase is divided into five 
tasks: storage system integrity and engineered improvements, waste 
retrieval, waste processing, waste storage, and alternatives and as- 
sessments. Each of these tasks is discussed. (DLC) 


30398 Dynamic R and D needed for waste management problem. 
Olivier, J.P. (Nuclear Energy Agency, 75 - Paris (France)). Nucl. 
Eng. Int.; 22: No. 264, 37-38(Nov 1977). 

Comments are made on some of the conclusions reached in a 
recent OECD report concerning the nuclear waste problem. The 
need for more dynamic programmes in R and D will require 
governmental support, probably against public opinion. Reference is 
made to the apparent lack of significant developments revealed in 
the report and the relatively limited industrial experience with 
regard to conditioning, storage, and disposal of high-level and alpha- 
bearing waste. The issue of spent fuel i.e. reprocessing waste treat- 
ment is briefly discussed. From the safety aspect there is at present 
no great urgency in implementing the solution to the disposal 
problem but, owing to public and political pressure, a quick and 
convincing solution may be pre-requisite for further nuclear devel- 
opment. 


30399 UKAEA begins waste management research programme 
for Iran. Paulden, S. Nucl. Eng. Int.; 22: No. 264, 38-40(Nov 1977). 

The plans for a steady growth of nuclear generating capacity 
in Iran, backed by a comprehensive programme of spent fuel and 
waste management are described. The UKAEA will evaluate the 
problems connected with the storage and management of spent fuel 
and radioactive waste from Iran’s nuclear power plants, and will 
provide a consultancy service for the handling, storage and disposal 
facilities. Part of the UKAEA assignment will also cover a definition 
of the waste management organisation that should be established in 
Iran by the time the first nuclear units are operating. Special training 
facilities will be made available for personnel in the UK. 


30400 (ORNL-tr—4585) Development of an irradiation technol- 
ogy for the recycling of **'Am in nuclear reactors: a contribution to 
the possibilities of reducing the hazard potential of a-bearing wastes. 
Gasteiger, R. (Kernforschungszentrum Karlsruhe (Germany, F.R.)). 
1977. Translated from pp 1-6 and 135-139 of KFK—2431, Jun 1977. 
10p. Dep. NTIS, PC A02/MF AOI. 

Management of alpha-emitters in radioactive wastes is exam- 
ined. Proposals to separate alpha-emitters from other fission prod- 
ucts in liquid effluents from reprocessing plants and recycling them 
to reactors are discussed on the example of **1Am. A study was 
conducted to demonstrate the design and finishing of experimental 
fuel rods with **1Am, their subsequent irradiation in reactors and 
then both destructive as well as nondestructive testing of these 
experimental rods afterwards. The quantities of *41 Am which will be 
produced in the different areas of the neclear fuel cycle are quanti- 
fied as a function of the temporal scenario assumed for the introduc- 
tion of nuclear energy production in West Germany. The investiga- 
tions are limited to one aspect of the overall waste problem in the 
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nuclear fuel cycle. However, the results show, for example, which 
possibilities of recycling a-emitters to reactors are technically feasi- 
ble and what will be the effects of recycling on the hazard potential 
of these a-emitters. 


30401 (BNWL-tr—288) Spanish national radioactive waste man- 
agement program. Lopez Perez, B.; Ramos Salvador, L.; Martinez 
Martinez, A. (Junta de Energia Nuclear, Madrid (Spain)). 1977. 
Translation of ,IAEA/CN—36/206. (CONF-770505—230(trans)). 
16p. Dep. NTIS, PC A02/MF AO1. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The waste management for the nuclear program (nuclear 
power plants, fuel cycle, nuclear research centers, and radioisoto’ 
users) in Spain is discussed. Legislation affecting the above is dis- 
cussed. Disposal and storage of the solid radioactive residues are 
considered. (DLC) 


WASTE PROCESSING 


REFER ALSO TO CITATION(S) 30368, 30369, 30376, 30382, 
30383, 30385, 31449, 31455 


30402 (ARH-F—113) Preliminary flowsheet for the conversion 
of Hanford high-level waste to glass. Beary, M.M.; Chick, L.A.; Ely, 
P.C.; Gott, S.A. (Atlantic Richfield Hanford Co., Richland, Wash. 
(USA)). Jun 1977. Contract EY-76-C-06-2130. 28p. Dep. NTIS, PC 
A03/MF AO1. 

The flowsheets describe a process for converting waste re- 
moved from the Hanford underground waste tanks to more immo- 
bile form. The process involves a chemical separation of the radionu- 
clides from industrial chemicals, and then making glass from the 
resulting small volume of highly radioactive waste. Removal of Sr, 
actinides, cesium, and technetium is discussed. 


30403 (ARH-SA—298) Tilt-pour melt-caster for encapsulation of 
radioactive cesium. (Atomics International Div., Richland, Wash. 
(USA). Rockwell Hanford Operations). 1977. Contract EY-76-C-06- 
2130. 15p. (CONF-771109—95). Dep. NTIS, PC A02/MF AOl. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Use of the tilt-pour melt-caster makes distinct improvements 
in the cesium encapsulation process. Compared to the vacuum 
castings system now in use, the tilt-pour equipment requires no 
reliance on heat-traced transfer lines, less sealing pressure for capsule 
filling, is less corrosive to capsules and is easier to repair. From the 
results of the extensive development program, it is concluded that 
the tilt-pour melt-caster can be operated to meet the cesium encapsu- 
lation production and maintenance requirements. 


30404 (DP-MS—77-95) Immobilization of radioactive waste in 
glass matrices. Wicks, G.G. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1978. Contract EY-76-C- 
09-0001. 36p. (CONF-780213—4). Dep. NTIS, PC A03/MF AO. 

From 107. AIME meeting; Denver, CO, USA (26 Feb 1978). 

A promising process for long-term management of high-level 
radioactive waste is to immobilize the waste in a borosilicate glass 
matrix. Among the most important criteria characterizing the integ- 
rity of the large-scale glass-waste forms are that they possess good 
chemical stability (including low leachability), thermal stability, me- 
chanical integrity, and high radiation stability. Fulfillment of these 
criteria ensures the maximum margin of safety of glass-waste prod- 
ucts, following solidification, handling, transportation, and long-term 
storage. 


30405 (ICP—1133) Evaluation of NO/sub x/ abatement by NHs3 
over hydrogen mordenite for nuclear fuel reprocessing plants. Thomas, 
T.R.; Munger, D.H. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jan 1978. Contract EY-76-C-07-1540. 69p. Dep. NTIS, PC 
A04/MF AO1. 

A literature survey of NO/sub x/ abatement by NHs over 
hydrogen mordenite, including work done at the Idaho Chemical 
Processing Plant (ICPP), was made. Gas-phase equilibria and the 
kinetics of NO/sub x/-NHs reactions were examined. The thermody- 
namic properties of the NO/sub x/-NHs reactions were calculated to 
determine the favored reactions and the resulting temperature rise in 
an adiabatic reactor. The theory of bimolecular surface reactions 
was considered for application to NO/sub x/-NHs reactions. The 
experimental apparatus, experimental procedure, and analysis of data 
for reactor engineering studies were described. An NO/sub x/ 
abatement pilot plant for the Waste Calcining Facility at ICPP was 
designed 


30406 (ORNL—5295, pp 30-35) Separations chemistry. Oct 
1977. 

In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

New separations agents investigated included molten-salt mix- 
tures as scavenging fluxes for removing ash from the unfiltered oil of 
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Solvent Refined Coal and four classes of solvent extraction reagents. 
The four reagents evaluated were 
carbamoylmethylphosphonates (CMPs), eee. 
crown ethers, and fluorinated B-diketones. Separation of radium, 
etc., from ores, separation of alpha emitters from reprocessing waste, 
Pu on in-plant filters and distribution equilibria were studied. 


30407 (PNCT—831-73-01, pp 39-45) Development of bituminiza- 
tion process for radioactive wastes test by bench-scale plant. Segawa, 
T.; Yamamoto, M.; Miyao, H.; Iwasaki, T. (Power Reactor and 
Nuclear Fuel Development Corp., Tokyo (Japan)). Apr 1973. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec., 1972. 

The bituminization of radioactive wastes from a fuel repro- 
cessing plant has been made with a thin film evaporator in bench- 
scale test. Sodium nitrate solution without radioactivity was used for 
simulated evaporator concentrate, and mixed with distillation bitu- 
men. The process has been proved to be generally successful. In the 
thin film evaporator, bitumen-waste mixture is laid uniformly on the 
heated surface by the blades of a rotor, and water evaporates off 
from the mixture. Circulation of thermofluid is used to heat through- 
out the system. Since the residence time of the mixture in the 
Sa is short, the physical properties of bitumen are not 

ected. 


30408 (PNCT—831-73-01, pp 46-51) Development of bituminiza- 
tion process for radioactive wastes. Evaluation of bitumen product. 
Segawa, T.; Yamamoto, M.; Miyao, H.; Mizuno, R. (Power Reactor 
and Nuclear Fuel Development Corp., Tokyo (Japan)). Apr 1973. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec., 1972. 

For the bituminization of radioactive wastes from a fuel 
reprocessing plant, the leachability, irradiation stability and combus- 
tion properties of bitumen products have been studied. Sodium 
nitrate was used for simulated evaporator concentrate, and mixed 
with distillation bitumen or blown bitumen; the sodium nitrate 
content in the mixture was 30 to 60 wt%. The distillation bitumen is 
superior to the blown bitumen in leachability and flash point, but 
inferior in the increase of volume by irradiation. Since the volume 
increase is not large, the distillation bitumen is satisfactory for the 
bituminization of the evaporator concentrate from a fuel reprocess- 
ing plant. 


30409 (TRITA-KKE—7605) Solidification of high-level radioac- 
tive wastes with methods satisfying extreme security requirements. 
Forsberg, S.; Olsson, P.I. (SEE ALSO- 6140540 Kungliga Tekniska 
Hoegskolan, Stockholm (Sweden). Institutionen foer Kaernkemi). 
Sep 1976. 12p. (In Swedish). (STU—74-4721). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

The aim of the project, the first part of which was constituted 
by this particular study, was to develop methods for solidification of 
high-level wastes making possible deposits of higher inherent safety 
than do known glasses. In this part the conversion to the solid phase 
par se and the production of suitable materials for this purpose were 
studied. Methods were developed for synthesis of titanate ion ex- 
changers at less than 20 per cent of previously known costs. New 
titanate exchangers with exeptional high affinity also to cesium were 
developed and separation factors as high as 200 were obtained. After 
saturation these ion exchangers are intended for sintering to ceramic 
pellets with TiO2 as the major constituent and with an inactive outer 
layer of the same chemical composition. Studies are being planned 
for the utilization of these ion exchangers, besides for the high-level, 
also for different wastes of lower activities, including the purification 
in situ of the cooling water of reactors. For low-level wastes this 
method might result in end volumes much smaller than those en- 
countered at present (bitumen and concrete). The low price, possibly 
less than 25 Skr/kg, the exchange capacity of about 3 equivalents/kg 
and the lack of negative environmental effects might render these 
exchangers useful also for the removal of impurities from non-active 
waste waters. In the case that a quality of very high selectivity for 
uranyl ions could be produced, the oceans might be interesting 
source for uranium production.(author). 


30410 Isolation of radioiodine with Portland cement. I. Scoping 
leach studies. Clark, W.E. (Oak Ridge National Lab., TN). Nucl. 
Technol.; 36: No. 2, 215-221(Dec 1977). 

Radioactive iodine wastes can be isolated in very concentrat- 
ed form as insoluble barium iodate in concrete. Specimens containing 
from 2.9 to 11.9% by weight of iodine as barium iodate have been 
prepared and subjected to standard leaching tests with very satisfac- 
tory results. Incremental rates after 100 days leaching were approxi- 
mately 3 ym/day for specimens containing 9.05% iodine; specimens 
containing from 5.4 to 11.9% iodine showed surprisingly comparable 
leach rates. Lower leach rates can be obtained by the addition of 
butyl stearate or by treating the concrete with water-repellant 
agents. The process as envisioned produces no contaminated waste 
side streams. A product containing 9.05% fission product iodine, of 
which ys pee 75% is '°1, will generate approximately 3.3 
pW/kg of product. The daily iodine product from a 5 x 10° kg/day 
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liquid-metal fast breeder reactor fuel reprocessing plant can be 
contained in 9.49 x 10~* m* (0.335 ft*) of such concrete. 


30411 Radioactive matter containing waste gas treating installa- 
tion. Ito, I; Karita, Y. (to NGK Insulators, Ltd.). US Patent 
4,050,638. 27 Sep 1977. Priority date 24 Apr 1974, Japan. 10p. 

Maintenance apparatuses for and improvements in a radioac- 
tive matter containing waste gas treating installation, which is capa- 
ble of completely carrying out waste gas cleaning by means of 
ceramic filter element are disclosed. The installation is provided with 
at least one of the following three apparatuses or devices: (1) a 
ceramic filter element exchange apparatus which is capable of pre- 
venting radioactive contamination caused by scattering of radioac- 
tive dust at the time of inspecting or exchanging the filter element 
and preventing an operator from being subjected to radiation inter- 
nal exposure as well as rapidly exchanging a ~ filter element for 
a new one by remote control; (2) a ceramic filter element treating 
apparatus which can pulverize the spent filter element by mechanical 
power instead of human power in a short time so as to considerably 
reduce the spent ceramic filter element in volume and change it into 
a form which can easily be solidified; and (3) a device having a 
sealed joint structure which is capable of securing the filter element 
to a support plate in a reliable and sealed manner by remote control. 


30412 (STU—74-5626-a-b-d-e) Development of methods to ex- 
tralt and solidify highly radioactive waste. Arnek, R.; Persson, A.; 
Faelth, L.; Annehed, H. (Styrelsen foer Teknisk Utveckling, Stock- 
holm (Sweden)). Jun 1977. 12p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

Zeolites are pro as selective ion exchange materials to 
extract highly radioactive fission products as cesium 137 and stron- 
tium 90, and corrosion products. The zeolites 13X, F and PC 
showed a high adsorption capacity for cesium and strontium. A heat 
treatment at 800-1300 degrees C for about two hours gave a vitrified 
material. The chemical resistance of the heat treated zeolites was 
tested in a soxhlets-apparatus, were a streaming solution at 100 
degrees C was in contact with the zeolite for 1-2 days. For all cases, 
the amount of dissolved strontium was below the detection 
threshold.(L.K..). 


30413 Clinoptilolite filter for the decontamination of radioactive 
off-gas. Matsumura, T.; Ishiyama, T. (Radiation Center of Osaka 
Prefecture, Sakai (Japan)). Annu. Rep. Radiat. Center Osaka Prefect.; 
17: 34-37(Mar 1977). 

A small scale burning apparatus and a fluidized bed filter 
filled with a sand or a clinoptilolite were made and the decontamina- 
tion properties were tested. It was found that the off-gas cleaning by 
the passage through a clinoptilolite filter was advantageous than a 
sand filter and the overall decontamination factor for **P was 3.6 x 
10® The dusts or aerosols in the off-gas accompanying with moisture 
and radioisotope could be easily caught onto the surface or the 
cavities of the clinoptilolite. 


30414 (ORNL-tr—4511, pp 12p, Paper 8) Conversion of highly 
active waste to solids. Scheffler, K. [nd]. Translated from KFK— 
2255. 

In Collection of lectures presented at first status report of the 
project on Reprocessing and Waste Treatment, 17 November 1975. 

Borosilicate glasses were selected as matrix material for solidi- 
fication of highly radioactive wastes. Current laboratory work on 
the VERA process is described. Goals were met by a five-compo- 
nent glass VG-38 and a glass-ceramic VC-15. The VERA process is 
described: flowsheet, denitration, calcinator, fusion facility. (DLC) 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 30367, 30375, 30388, 31554, 
32181, 32188 


30415 (ARH-SA—302) Demonstration of a surface storage 
system for spent fuel or waste. Davis, J.M. (Atlantic Richfield 
Hanford Co., Richland, Wash. (USA)). 1977. Contract EY-76-C-06- 
2130. 19p. (CONF-771102—18). Dep. NTIS, PC A02/MF AOl. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

An electrically heated demonstration storage unit was con- 
structed in order to optimize the final design for the Sealed Storage 
Concept of the Retrievable Surface Storage Facility. Heat transfer, 
thermal stress, shielding, and air flow were studied in the demonstra- 
tion unit. (DLC) 


30416 | (CONF-780316—4) Disposal of spent fuel. Blomeke, J.O.; 
Ferguson, D.E.; Croff, A.G. (Oak Ridge National Lab., Tenn. 
ay A 1978. Contract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/ 
From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 
Based on preliminary analyses, spent fuel assemblies are an 
acceptable form for waste disposal. The following studies appear 
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necessary to bring our knowledge of spent fuel as a final disposal 
form to a level comparable with that of the solidified wastes from 
reprocessing: 1. A complete systems analysis is needed of spent fuel 
disposition from reactor discharge to final isolation in a repository. 2. 
Since it appears desirable to encase the spent fuel assembly in a metal 
canister, candidate materials for this container need to be studied. 3. 
It is highly likely that some “filler” material will be needed between 
the fuel elements and the can. 4. Leachability, stability, and waste- 
rock interaction studies should be carried out on the fuels. The major 
disadvantages of spent fuel as a disposal form are the lower maxi- 
mum heat loading, 60 kW/acre versus 150 kW/acre for high-level 
waste from a reprocessing plant; the greater long-term potential 
hazard due to the larger quantities of plutonium and uranium intro- 
duced into a repository; and the possibility of criticality in case the 
repository is breached. The major advantages are the lower cost and 
increased near-term safety resulting from eliminating reprocessing 
and the treatment and handling of the wastes therefrom. 


30417 (DPST—78-245) Radiogenic gases and drum pressures 
associated with TRU waste storage. Hoy, J.E. (Du Pont de Nemours 
(E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 10 Feb 
1978. Contract EY-76-C-04-0789. 8p. Dep. NTIS, PC A02/MF AOI. 

Federal regulations require that solid waste contaminated 
with TRU nuclides > or = to 10 nCi/g be packaged in containers 
that can be retrieved free of surface contamination for a period of 
twenty years. At the Savannah River Plant, galvanized 55-gallon 
steel drums (DOT 17C), with a 90-mil polyethylene liner, are em- 
ployed as the primary container for most of such waste. A series of 
tests was designed to verify adequacy of the SRP storage mode. 
Results after two years are reported for a test in which radiogenic 
gas composition and pressures were monitored in four typical SRP 
waste drums and one typical waste culvert. These results indicate 
that radiogenic gases should not cause breach of containment during 
storage. All four test drums have exhibited positive internal pres- 
sures up to four psig. Pressures have fluctuated considerably. All 
four drum atmospheres were depleted in oxygen and enriched in 
hydrogen and COz, relative to air. After nearly two years none of 
the drums contained a flammable mixture of hydrogen and oxygen; 
however, one drum atmosphere was flammable for a 58-day interval 
which began 142 days after drum closure. Air in the concrete culvert 
containing the drums became only slightly pressurized (0.1 psig) and 
has shown only trace quantities of CO. and hydrocarbons (no 
hydrogen). 


30418 (SAND—77-1401) Hydrologic investigations of the Los 
Medanos area, southeastern New Mexico, 1977. Lambert, S.J.; 
Mercer, J.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1 Dec 
1977. Contract EY-76-C-04-0789. 63p. Dep. NTIS, PC A04/MF 
AOl. 

This is a collection of a set of documents outlining the 
philosophy and strategy for studying the hydrologic conditions in an 
area under consideration for the emplacement of radioactive wastes 
in geologic media. The five chapters cover respectively: program 
plan for hydrologic investigation, plan for hydrologic drilling and 
testing of area, generalized program plan for hydrologic investiga- 
tion of rocks underlying the waste isolation pilot plant, and detailed 
plan of hydrologic testing in holes penetrating salt underlaying the 
pilot plant (2 parts). (DLC) 


30419 (SAND—77-7033(Vol.1)) Hydrocarbon evaluation pro- 
posed southeastern New Mexico radioactive material storage site Eddy 
County, New Mexico. Volume I. Discussion. (Sipes, Williamson, and 
Aycock, Inc., Midland, Tex. (USA)). 1 Sep 1976. Contract EY-76-C- 
04-0789. 190p. Dep. NTIS, PC A09/MF AO1. 

The proposed radioactive waste material storage site is locat- 
ed in the northern portion of the Delaware Basin. No hydrocarbon 
production exists within the current boundaries of the “‘site area’, 
but oil and gas are being produced from 60 wells in a 368 square-mile 
area around the site. These wells produce from the Delaware, Bone 
Springs, Wolfcamp, Strawn, Atoka and Morrow zones at a total rate 
of about 22,682 MCF of gas and 429 barrels of oil per day. This area 
is considered to be potentially rich in hydrocarbon reserves and the 
lack of fuller development and exploration drilling is due primarily 
to low gas prices, lack of sales outlets and/or pipelines and morator- 
iums on drilling in the potash areas. Proved producing and proved 
nonproducing reserves are present in two wells in the Los Medanos 
Field area immediately adjacent to the southwest corner of the "'site 
area”. In addition, proved undeveloped, probable and possible re- 
serves exist at six potential drilling locations in the Los Medanos 
Field. Further, probable and possible reserves were assigned to 
fifteen other potential drilling locations in the northwest and south- 
central portions of the “site area’. Total future economically recov- 
erable reserves projected for these wells are 62,253,244 MCF of gas 
and 409,628 barrels of oil. The future net undiscounted revenue to 
the oil operators was determined to be $48,410,821. The discounted 
future net revenue is $21,216,899, discounted at 10 percent per 
annum. The fair market value for these projected reserves is 
$12,730,139, assuming a fair market factor of 0.60. 
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30420 (SAND—77-7033(Vol.2)) Hydrocarbon evaluation pro- 
posed southeastern New Mexico radioactive material storage site Eddy 
County, New Mexico. Volume II. Exhibits. (Sipes, Williamson, and 
Aycock, Inc., Midland, Tex. (USA)). 1 Sep 1976. Contract EY-76-C- 
04-0789. 74p. Dep. NTIS, PC A05/MF A0O1. 

Volume contains the maps and charts generated during the 
hydrocarbon evaluation of the proposed radioactive material storage 
site in southeastern New Mexico. (LK) 


30421 (SAND—78-0483C) Engineering considerations for the 
Waste Isolation Pilot Plant. Scully, L.W. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 11p. (CONF- 
780316—6). Dep. NTIS, PC A02/MF AO1. 

From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 

The WIPP, located at Los Medanos in New Mexico, is to be 
used for DOE transuranic and high-level defense wastes. On the 
surface, there are contact-handled and remote-handled waste facili- 
ties. Package size, delivery rates, shipping, shielding and thermal 
considerations, underground transport and emplacement, retrievabi- 
lity, ventilation, and hoist conveyence safety are discussed. (DLC) 


30422 (Y/OWI/SUB—77/42508) Annotated bibliography: 
hazard assessments for the geologic isolation of nuclear wastes. Final 
report. Center for Resource and Environmental Systems Studies report 
No. 41, Suta, B.E.; Mara, S.J.; Radding, S.B.; Weisbecker, L.W. 
(SRI International, Menlo Park, Calif. (USA)). Nov 1977. Contract 
W-7405-ENG-26. 191p. Dep. NTIS, PC A09/MF AO1. 

This report presents an annotated bibliography of risk assess- 
ments that are pertinent to constructing, operating, and decommis- 
sioning a federal repository for the underground storage of radioac- 
tive waste. This might be considered as a first phase in an assessment 
of the risks associated with radioactive waste storage. Only those 
documents judged to be the more pertinent are abstracted. The 
abstracts are grouped under 13 classifications. A subject and author 
index is provided. 


30423 (Y/OWI/TM—18/2) Summary of geologic review group 
meetings, March 17—18, 1977 and May 26—27, 1977. Frye, J.C.; 
Crawford, J.H.; Davis, S.N.; Donath, F.A.; Gloyna, E.F.; Kraus- 
kopf, K.B. (Union Carbide Corp., Oak Ridge, Tenn. (USA). Office 
of Waste Isolation). 18 Jul 1977. Contract W-7405-ENG-26. 1 Ip. 
Dep. NTIS, PC A02/MF AO1. 

As a result of these meetings, the Geologic Review Group 
made suggestions and recommendations on radioactive waste reposi- 
tory sites, covering priorities for needed data on rock types, retriev- 
able storage, use of Nevada Test Site, non-salt rock types, etc. 


30424 (Y/OWI/TM—43/1) Office of Waste Isolation progress 
report, October 1977. Asher, J.M.; Rhines, R.C. (eds.). (Union Car- 
bide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 18 
Nov 1977. Contract W-7405-ENG-26. 71p. Dep. NTIS, PC A04/MF 
AOl. 

Technical projects, facility projects, planning and analysis, 
and regulatory affairs are reported for OWI's portion of the National 
Waste Terminal Storage program. (DLC) 


30425 (Y/OWI/TM—43/2) Office of Waste Isolation. Progress 
report, November 1977. Rhines, R.C.; Asher, J.M. (eds.). (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
28 Dec 1977. Contract W-7405-ENG-26. 74p. Dep. NTIS, PC A04/ 
MF AOl1. 

This program is part of the National Waste Terminal Storage 
program. The Geologic Review Group meeting was held in New 
Orleans, November 16-17. Start-up of the near-surface heater experi- 
ment in the Conasauga Shale formation is under way at Oak Ridge. 
The first shipment of experimental equipment from Oak Ridge to 
Avery Island, Louisiana, for the dome salt in-situ test was successful- 
ly completed. On November 9-10, a design status review on the 
spent fuel repository conceptual design was held with Kaiser Engi- 
neers, Inc. On November 2, OWI personnel reviewed the progress 
on the Economic Studies with TRW representatives. 


30426 (Y/OWI/TM—45/2) Office of Waste Isolation progress 
report, November 1976. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Office of Waste Isolation). 15 Dec 1976. Contract W-7405- 
ENG-26. 33p. Dep. NTIS, PC A03/MF AO1. 

Progress on the National Waste Terminal Storage program is 
reported: technical projects, facility projects, systems projects, and 
regulatory affairs. Several meetings are mentioned. (DLC) 


30427 (Y/OWI/TM—45/4) National Waste Terminal Storage 
Program. Progress report, January 1977. Asher, J.M. (ed.). (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
16 Feb 1977. Contract W-7405-ENG-26. 55p. Dep. NTIS, PC A04/ 
MF AOl. 

Project reports are presented on work performed by commer- 
cial and/or nonprofit organizations under subcontract to OWI, by 
ERDA contractors, including UCC-ND, by OWI consultants, and 
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by other federal agencies supporting and participating in the NWTS 
Program. Each project report identifies the OWI staff member 
responsible for managing the project, as well as the names of the 
consultants, subcontractors, or ERDA facilities conducting the 
work. Activities in geological, engineering repository, and technical 
support projects are reviewed. Information is included on planning 
and analysis, regulatory affairs, and public affairs. (JRD) 


30428 (Y/OWI/TM—45/5) National waste terminal storage 
program progress report, February 1977. Asher, J.M. (ed.). (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
ety ed 1977. Contract W-7405-ENG-26. 57p. Dep. NTIS, PC A04/ 
AOl. 

Progress is reported under: technical projects, facility pro- 
jects, planning and analysis, and regulatory affairs. Meetings be- 
tween participants are also reported. (DLC) 


30429 (Y/OWI/TM—45/6) National Waste Terminal Storage 
program progress report, March 1977. Asher, J.M. (ed.). (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
fy 1977. Contract W-7405-ENG-26. 62p. Dep. NTIS, PC A04/ 
AOl. 

Progress is reported under: Technical Projects, Facility Pro- 
jects, Planning and Analysis, and Regulatory Affairs. Meetings be- 
tween program participants are reported. (DLC) 


30430 Improvements in or relating to the storage of material. 
Nelson, R.S.; Pugh, S.F.; Smith, M.J.S.; Clelland, D.W. (to 
UKAEA). British Patent 1,485,266/A/. 8 Sep 1977. 10p. 

A method is claimed for the convenient storage of noxious or 
radioactive material within solid material by an ion implantation and 
sputtering process. The solid material is bombarded with ions of the 
material to be stored so as to form a concentration of that material 
within the solid, and then building up the solid by sputtering. 
Implantation and sputtering may be carried out simultaneously or 
alternately. The solid can be chosen from a wide range of metallic or 
ceramic substances, but metals and alloys appear to offer the proper- 
ties most suitable. The use of refractory metals has the advantage of 
high temperature stability. One application of the process is for the 
storage of radioactive gases evolved during the reprocessing of 
nuclear fuels, and *Kr is described by way of example. Safe 
containment for this gas must be offered for 100 to 200 years. A 
glow discharge may be used for the implantation process. The 
method may also be applied to Xe, tritium or He. The bombardment 
is preferably carried out at an elevated temperature. The solid may 
be encapsulated after implantation. Apparatus for conducting the 
process is described. 


30431 Nuclear waste storage container with metal matrix. Sump, 
K.R. US Patent Application 776,383. 10 Mar 1977. 8p. 

The invention relates to a storage container for high-level 
waste having a metal matrix for the high-level waste, thereby 
providing greater impact strength for the waste container and in- 
creasing heat transfer properties. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 31789, 31889, 31929 


30432 (DOCKET-403453—1) Draft environment statement re- 
lated to operation of Moab uranium mill (Grand County, Utah). 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Nuclear Material Safety and Safeguards). Nov 1977. 135p. 
(NUREG—0341). Dep. NTIS, PC A07/MF A0O1. 

This draft environmental impact statement was prepared by 
the staff of the U.S. Nuclear Regulatory Commission and issued by 
the Commission's Office of Nuclear Material Safety and Safeguards. 
The proposed action is the continuation of Source Material License 
SUA-917 issued to Atlas Corporation for the operation of the Atlas 
Uranium Mill in Grand County, Utah, near Moab (Docket No. 40- 
3453). This authorizes a 600-ton (450-MT) per day acid leach circuit 
(for recovery of vanadium as well as uranium) and a 600-ton (450- 
MT) per day alkaline leach circuit (for other ores, including copper- 
bearing ores). 


30433 (DOE/EV—0005/2) Formerly utilized MED/AEC sites, 
Remedial Action Program: radiological survey of the Hooker Chemical 
Company, Niagara Falls, New York. Final report. (Oak Ridge Nation- 
al Lab., Tenn. (USA)). Jan 1977. Contract W-7405-ENG-26. 62p. 
Dep. NTIS, PC A04/MF AO1. 

Results of a radiological survey of a portion of the Hooker 
Chemical Company, Niagara Falls, New York, are presented. The 
survey was conducted over 5.5-acres in which uranium-bearing 
materials were handled in the early 1940's. The survey included 
direct measurements of alpha, beta-gamma, and external gamma 
radiation throughout the site, measurement of transferable alpha and 
beta contamination levels in the buildings, determination of uranium 
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and radium concentrations in the soild on the site, measurement of 
radon and radon daughter concentrations in the buildings, and 
determination of radionuclide concentrations in surface water sam- 
ples. The results of the survey indicate that radiation levels through- 
out the site are within pertinent guidelines for unrestricted release of 
the property. 


30434 Setting up problems raised by construction of the EDF- 
Eurodif complex. Fontaine, J.P.; Roux, J.P. Rev. Gen. Nucl.; No. 3, 
184-189(1977). (In French). 

After presentation of the Tricastin site and the nuclear com- 
plex to be built there, the main problems of social, economical or 
administrative order arising from the establishment of the site are 
analyzed and the solutions applied in order to overcome them are 
described. In conclusion they note that the largest site in Europe 
should be carried out up to completion in the best interests of local 
collectivities, of the Engineers and the populations concerned. 


30435 (ORNL-tr—4595) Behaviors of radionuclides in wet un- 
derground soil. Inoue, Y.; Morisawa, S. (Kyoto Univ. (Japan)). 1971. 
Translated from pp 629—632 of proceedings of 26th annual meeting 
of the Society of Civil Engineering, October 1971. 7p. Dep. NTIS, 
PC A02/MF AOl. 

Experimental studies were made of the variations of the 
distribution coefficient of Zn, ®Co, and /sup 110 m/Ag with Ca 
ion contents in sand—water and resin—water systems. It is conclud- 
ed that: (1) The distribution coefficient of a radionuclide is not 
constant but varies greatly especially with calcium ion concentration 
in underground water. (2) The Saturation Index I=pH-pHs can be 
used as a parameter to indicate such variations. (3) Some radionu- 
clides, existing as radiocolloids like (sup 110m/Ag and °*Fe, are 
inactive toward ion exchange reactions as with hydroxide. In such 
cases, the nuclides migrate underground as fast as underground 
water. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 30389, 30392, 32047 


30436 (BNWL-tr—269) Evaluation of safety in the transporta- 
tion of natural uranium hexafluoride. Maitre, P.; Meslin, T.; Pages, P. 
(Centre d'Etude sur l’Evaluation de la Protection dans le Domaine 
Nucleaire, Fontenay-aux-Roses, 92 (France)). Sep 1977. Translation 
of French report (No. 4, May 1977). 78p. Dep. NTIS, PC A05/MF 
AOl. 


A general model developed for the safety of transporting 
radioactive materials is applied to UFs. Results _— concern only 
the container contents during an accident; harmful consequences to 
the environment are not considered. It is shown that railroad trans- 

rt is safer than road transport, particularly with regard to fire. 13 
igs., 12 tables. (DLC) 


30437 Radiation protection of outside personnel. On the interpre- 
tation and application of paragraph 20a of the Radiation Protection 
Ordinance. Krech, H. Energiewirtsch. Tagesfragen; 27: No. 8, 583- 
a (In German). 

new licensing facts stated in paragraph 20a of the Radi- 
ation Protection Ordinance are of great practical importance. There 
is no period of transition; the new paragraph has come into force on 
April Ist, 1977. The contents of this vapaieion are explained, some 
problems of its application to outside personnel are discussed and 
proposals are made for its usage in practice. 


REGULATIONS 


30438 (ORNL—S5295, pp 73-75) Nuclear Regulatory Commis- 
sion programs. Oct 1977. 

In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

The following are summarized: development of “as low as 
reasonably achievable” (ALARA) guides for the nuclear fuel cycle, 
safety review of nuclear facilities, safeguards studies (of storage 
vaults), environmental statement on plutonium utilization (GESMO), 
waste management parametric studies, and waste management ge- 
neric studies. (DLC) 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 30352, 30360. 32496 


30439 (CONF-770387—, pp 1-31) Evaluation of safeguards in- 
spection techniques--a time for change. (Exxon Nuclear Co., Inc., 
Richland, WA). 1977. 

From Conference on international commerce and safeguards 
for civil nuclear power; New York, NY, USA (13 Mar 1977). 
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In Proceedings of the conference on international commerce 
and safeguards for civil nuclear power. 

The adequacy of safeguards is a subject of highest concern-- 
not only to the public and the government but to the nuclear 
community as a whole. The unusual nature of safeguards with its 
— for risk, even to hypothetical and severe threats which 

ave never occurred but are nevertheless being postulated, requires 
that the highest attention be given. It is with this thought in mind 
that this paper was written to endorse a new approach to safeguards 
which not only permits more flexibility for the industry but in large 
measure should provide a significantly increased assurance to the 
public and to the world that the nuclear industry can safeguard 
plutonium and other strategic nuclear material in a fully acceptable 
manner. The costs of these changes will undoubtedly be high. 
However, the benefits to be derived from the long-term utilization of 
nuclear resources, such as those embodied in plutonium, will more 
than compensate for these additional costs. It may be only with such 
strict attention to safeguards that the long-term nuclear option will 
be permitted to prevail. 


30440 (DOE/DP—0001-1) Semi-annual report on strategic spe- 
cial nuclear material inventory differences. (Department of Energy, 
Washington, D.C. (USA). Office of Safeguards and Security). Jan 
1978. 19p. Dep. NTIS, PC A02/MF AOl. 

This periodic report of Inventory Differences covers the 
period October 1, 1976, through March 31, 1977 for Department of 
Energy (DOE) and DOE contractor facilities possessing significant 
quantities of Strategic Special Nuclear Material (SSNM). Included in 
this report are the low enriched uranium inventory differences for 
DOE's gaseous diffusion plant cascades. (LK) 


30441 (HCP/D6540—1) Nuclear safeguards technology hand- 
book. (Genesee Region Health Planning Council, Rochester, N.Y. 
(USA). Environmental Health Planning Committee). Dec 1977. 
Contract EY-76-C-04-0789. 266p. Dep. NTIS, PC A1l2/MF AOI. 

The purpose of this handbook is to present to United States 
industrial organizations the Department of Energy’s (DOE) Safe- 
guards Technology Program. The roles and missions for safeguards 
in the U.S. government and application of the DOE technology 
program to industry safeguards planning are discussed. A guide to 
sources and products is included. (LK) 


30442 (PB—272399) Evaluation of the Administration's proposed 
nuclear non-proliferation strategy. Report to the Congress. (General 
Accounting Office, Washington, D.C. (USA). International Div.). 4 
Oct 1977. 82p. (ID—77-53). NTIS PC A05/MF AO1. 

Dwindling supplies of fossil fuels are causing countries to turn 
increasingly to nuclear power as a major source of energy. Although 
nuclear power holds out the promise of energy independence, it has 
a formidable drawback--it can also lead to the proliferation of 
nuclear weapons. In April, the President announced a new policy 
designed to curb nuclear proliferation and the executive branch 
proposed legislation entitled "The Nuclear Non-Proliferation Policy 
Act of 1977.’ The strategy outlined in these documents calls for 
stricter export controls and safeguards as well as actions affecting 
uranium enrichment services, reprocessing, storing of spent fuel, and 
disposing of radioactive nuclear wastes. GAO analyzed this non- 
proliferation strategy as it relates to: Improving nuclear export 
controls; Strengthening international nuclear safeguards; Maintain- 
ing U.S. reliability as a supplier of uranium enrichment services; 
Deferring U.S. reprocessing of spent fuel as an example for others; 
Reducing risk of proliferation by controlling spent reactor fuel. In 
general, GAO concluded that the administration's strategy is con- 
structive but noted some weaknesses which should be addressed. 
Some of the problems noted in this report may already have been 
addressed by congressional committees in their markup of the legis- 
lation. 


30443 (PB—272496) Safeguards systems concepts for nuclear 
material transportation. Final report. Baldonado, O.C.; Kevany, M.; 
Rodney, D.; Pitts, D.; Mazur, M. (System Development Corp., 
McLean, Va. (USA)). Sep 1977. Contract AT(49-24)-0333. 234p. 
NTIS PC A11/MF AOl. 

The report describes the development of system concepts for 
the safeguarding of special strategic nuclear materials (SNM) against 
malevolent adversary action during the interfacility transport of the 
SNM. The methodology used includes techniques for defining, clas- 
sifying, and analyzing adversary action sequences; defining safe- 
guards system components; assessing the vulnerability of various 
safeguards systems and their component parts to the potential adver- 
sary action sequences, and conceptualizing system design require- 
ments. The method of analysis is based primarily on a comparison of 
adversary actions with safeguards measures, to estimate vulnerabil- 
ity. Because of the paucity of the data available for assessing vulner- 
ability, the Delphi approach was used to generate data: values were 
estimated in a structured exercise by a panel of experts in the 
safeguards and terrorist fields. It is concluded that the probability of 
successful attack against a truck/escort convoy manned by well- 
trained, well-armed personnel is low enough to discourage all but 


NUCLEAR FUELS 3137 


the strongest adversaries. Secrecy of operations and careful screen- 
ing of personnel are very important. No reliance should be placed on 
current capabilities of local law enforcement agencies. The recom- 
mendation of the study is the use of road transport in the near future 
and air transport at a later time when the number of shipments 
reaches a level to justify it, and when present safety problems are 
resolved. 


30444 (PB—273000) Executive summary of safeguards systems 
concepts for nuclear material transportation. Final report. Baldonado, 
O.C.; Kevany, M.; Rodney, D.; Pitts, D.; Mazur, M. (System Devel- 
opment Corp., McLean, Va. (USA)). Sep 1977. Contract AT(49-24)- 
0333. 16p. NTIS PC A02/MF AO1. 

The U.S. Nuclear Regulatory Commission contracted with 
System Development Corporation to develop integrated system 
concepts for the safeguard of special strategic nuclear materials 
(SSNM), which include plutonium, uranium 233 and uranium 235 of 
at least 20 percent enrichment, against malevolent action during 
interfacility transport. This executive summary outlines the conduct 
and findings of the project. The study was divided into three major 
subtasks: (1) The development of adversary action sequences; (2) 
The assessment of the vulnerability of the transport of nuclear 
materials to adversary action; (3) The development of conceptual 
safeguards system design requirements to reduce vulnerabilities. 


30445 (PB—273004) Temporal response methods for dynamic 
measurement of in-process inventory of dissolved nuclear materials. 
Technical report. Ziri, S.M.; Seefeldt, W.B. (Argonne National Lab., 
Ill. (USA)). Sep 1977. Contract NUREG-A20047. 29p. NTIS PC 
A03/MF AOl1. 

This report summarizes the findings of an analytical study of a 
dynamic inventory method. This analysis has demonstrated that a 
plant’s temporal response to perturbation of feed isotope composi- 
tion can be used to measure the in-process inventory, without 
suspending plant operations. The main advantages of the temporal 
response technique over the step-displacement method are (1) the 
temporal response method obviates the need for large special feed 
batches, and (2) it obviates the requirement that all the in-process 
material have a uniform isotopic composition at the beginning of the 
measurement. The temporal response method holds promise for 
essentially continuous real-time determination of in-process SNM. 


30446 (PNL—2571) Statistical programs for analyzing PAFEX 
interlaboratory test data: program for technical assistance to IAEA 
safeguards. Final report. Stewart, K.B. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Dec 1977. Contract EY-76-C-06- 
1830. 60p. NTIS, MF AO1. 

Portions of document are illegible. 

In Nov. 1973, IAEA initiated PAFEX (Process Analysis 
Field Experiment) to study problems in the chemical analysis of 
samples taken during IAEA inspections. Four computer programs 
were developed for analyzing the data generated during the PAFEX 
experiments. The computer program PAFEX is used to obtain 
variance component estimates. The computer programs NONORT I 
and II and NONINT do a nonorthogonal analysis of variance to test 
for the statistical significance of effects, both main and first order 
interactions. Computation for nonorthogonal analyses of variance 
becomes very formidable on a desk calculator. Detailed descriptions 
of the program use are given in the following sections of this report. 


30447 (SAND—77-1916C) Method for determining the suscepti- 
bility of a facility to sensor system nullification by insiders. Boozer, 
D.D.; Worrell, R.B. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1978. Contract EY-76-C-04-0789. 15p. (CONF-780320—1). Dep. 
NTIS, PC A02/MF AO1. 

From 10. southeastern symposium on system theory; Missis- 
sippi State, MS, USA (13 Mar 1978). 

One strategy for insiders attempting the theft of special nucle- 
ar material (SNM) from a nuclear facility, is to attempt to nullify a 
sufficient set of sensor system elements to create an unprotected exit 
path through the personnel control system. A qualitative method for 
determining the susceptibility of a nuclear facility to this strategy is 
described. The method yields all combinations of insiders whose 
collusion could result in the theft of SNM. An extension of the 
method determines all of the ways of restricting authorized access so 
that at least insiders must work in collusion to create an unprotected 
exit path. The method is illustrated with an example. 


30448 (SAND—77-2039) MINDPT: a code for minimizing de- 
tection probability up to a given time away from a sabo target. 
Hulme, B.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). Dec 1977. 
Contract EY-76-C-04-0789. 33p. Dep. NTIS, PC A03/MF AOI1. 

This report documents a subroutine designed for use by 
safeguards analysts in determining good physical routes for a sabo- 
teur to follow in a fixed-site facility. The mathematical criterion used 
in MINDPT is based on the idea that a saboteur should minimize his 
probability of detection until he is so close to the target that it is too 
late for defensive forces to respond to an alarm and interrupt the 
adversary’s activities. Dijkstra’s algorithm for shortest paths is ap- 
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plied several times to a graph weighted with both delay times and 
detection probabilities. The paths obtained by MINDPT minimize 
detection probability from off-site up to a locus of points a given 
time away from a target and minimize time from the locus to the 
target. By varying the given time (thought of as a guard-response 
time) from zero upward the analyst can determine an entire spec- 
trum of paths to a target, ranging from those that minimize only 
detection probability through those that have two segments as 
mentioned above to those that minimize time only. 


30449 (SAND—77-2107) Physical protection of nuclear facili- 
ties. progress report, July—September 1977. Chapman, 
L.D. (ed.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1978. 
Contract EY-76-C-04-0789. 33p. Dep. NTIS, PC A03/MF AO1. 
Activities for the fourth quarter of FY 77 included the 
presentation of the annual review of physical protection methodolo- 
gy development to the U.S. Nuclear Regulatory Commission (NRC) 
in Washington, D.C., on September 26 through 29. An overview of 
the NRC-sponsored work related to the physical protection of 
nuclear facilities and to the development of Safeguards Automated 
Facility Evaluation (SAFE) methodology was presented. Work con- 
tinued on the development of facility characterization methodology, 
the refinement of path generation subroutines, and the evaluation of 
security officer performance. Activities related to the development 
of evaluation method have focused on documentation of the SAFE 
process and further refinement of the Estimate of Adversary Se- 
uence Interruption (EASI) graphics and Forcible Entry Safeguards 
ffectiveness Model (FESEM) computer codes. 


30450 (UCRL—52000-77-11/12, pp 11-19) Safeguards research: 
=e material control and accounting systems. Maimoni, A. Dec 
1977. 

In Energy and technology review. 

The Laboratory is working for the Nuclear Regulatory Com- 
mission to improve the safeguarding of special nuclear material at 
nuclear fuel processing facilities, to provide a basis for improved 
regulations for material control and accounting systems, and to 
develop an assessment procedure for verifying compliance with 
these regulations. Early work included setting up a hierarchy of 
safeguard objectives and a set of measurable parameters with which 
systems performance to meet those objectives can be measured. 
Present work has focused on developing a computerized assessment 
procedure. We have also completed a test bed (based on a plutonium 
nitrate storage area) to identify and correct problems in the proce- 
dure and to show how this procedure can be used to evaluate the 
performance of an applicant's material control and accounting 
system. 


30451 Preparing the implementation of non-proliferation treaty 
safeguards in the U.S, Frenzel, W.; Shmelev, V.; Von Baeckmann, A. 
(International Atomic Energy Agency, Vienna). Nucl. Technol.; 36: 
No. 2, 158-162(Dec 1977). 

The International Atomic Energy Agency (IAEA) is to im- 
plement safeguards in the U.S. on the basis of the U.S. President's 
offer of 1967. Taking into account the purpose of this offer, it was 
found desirable to minimize costs without diminishing the degree of 
achievement of the objectives of IAEA safeguards. It has been 
— that from all facilities to be on the respective list, the 
IAEA will finally receive design information and routine accounting 
reports. Only a relatively small number of them will be selected for 
implementing a full scope of inspection programs. 


30452 Report on an International Atomic Energy Agency inven- 
tory verification. Winslow. G.H.; Harkness, A.L. (Argonne National 
Lab., IL). Nucl. Technol.; 36: No. 2, 163-166(Dec 1977). 

A five-member team from the International Atomic Energy 
Agency in Vienna conducted a plutonium inventory verification at 
Argonne National Laboratory in February 1976. The presence of 
45.706 kg of total plutonium, 88.184% fissile, was demonstrated as a 
substitute for Japanese-owned plutonium held in almost inaccessible 
storage by Westinghouse. An attributes check made by gamma 
counting and a variables check made calorimetrically verified to 
95% certainty that the inventory was not smaller than the book 
value by 2.4% or more. It was estimated that 200 man-hours went 
into the effort. There were only a few minor snags, and those 
involved found it an interesting and instructive experience. 


30453 Use of fuel reprocessing plant instrumentation for interna- 
tional safeguards. Ayers, A.L. (Allied-General Nuclear Services, 
Barnwell, SC). Nucl. Technol.; 36: No. 2, 167-170(Dec 1977). 

The International Atomic Energy Agency has a program for 
developing instrumentation to be used by safeguards inspectors at 
reprocessing facilities. These instruments have generally been indi- 
vidual pieces of equipment for improving the accuracy of existing 
measurement instrumentation or equipment to perform nondestruc- 
tive assay on a selected basis. It is proposed that greater use be made 
of redundant plant instrumentation and data recovery systems that 
could augment plant instrumentation to verify the validity of plant 
measurements. Use of these methods for verfication must be proven 
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as part of an operating plant before they can be relied upon for 
safeguards surveillance. Inspectors must be qualified in plant oper- 
ations, or have ready access to those so qualified, if the integrity of 
the operation is to be properly assessed. There is an immediate need 
for the development and in-plant proof testing of an integrated 
gamma, passive neutron, and active neutron measurement system for 
drum quantities of radioactive trash. The primary safeguards effort 
should be limited to plutonium and highly enriched uranium. 


30454 Safeguarding the nuclear fuel cycle. Deitrich, J.R. (Ameri- 
can Nuclear Society). Nucl. Eng. Int.; 22: No. 264, 57-61(Nov 1977). 

Nuclear power development cannot be delayed for several 
years while technical solutions are sought to the safeguards problem. 
A comprehensive and coordinated analysis of both the technical and 
the institutional aspects is likely to produce useful results much more 
rapidly than a wholesale investigation of alternate fuel cycles and 
reactor types. 


FUSION FUELS 


PROCESSING 


30455 Isotopic enrichment of plasma exhausts from controlled 
thermonuclear reactors by cryogenic distillation. Misra, B.; Maroni, 
V.A. (Argonne National Lab., IL). Nucl. Technol.; 35: No. 1, 40- 
50(Aug 1977). 

Isotopic enrichment of the spent fuels from deuterium-tritium 
(D-T)-burning tokamak-type power reactors is an essential process- 
ing step in the reactor fuel cycle. Analysis of cryogenic distillation as 
a method for accomplishing this enrichment was carried out using 
computer methods to simulate the required multicomponent separa- 
tion of the six isotopomeric forms of molecular hydrogen. The 
application of matrix inversion techniques (as opposed to iterative 
methods) resulted in rapid convergence even for simultaneous analy- 
ses of multicolumn configurations having a wide range of input and 
output conditions. Two distinctly different fuel cycle scenarios were 
studied: (1) 90% cold fuel injection at a T/D ratio of approximately 
equal to 1.1 accompanied by neutral beam injection of deuterons 
(D°) comprising the remaining 10% of the delivered fuel. (2) Total 
fueling by injection of equal atomic fractions of neutral tritons (T°) 
and neutral deuterons (D°). 


FABRICATION AND TESTING 


30456 (UCRL—52406) Reduction of weighing errors caused by 
tritium decay heating. Shaw, J.F. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 10 Jan 1978. Contract W-7405- 
ENG-48. llp. Dep. NTIS, PC A02/MF AO1. 

The deuterium-tritium source gas mixture for laser targets is 
formulated by weight. Experiments show that the maximum weigh- 
ing error caused by tritium decay heating is 0.2% for a 104-cm* mix 
vessel. Air cooling the vessel reduces the weighing error by 90%. 


WASTE MANAGEMENT 


30457 Waste management considerations for fusion power reac- 
tors. Botts, T.E.; Powell, J.R. (Brookhaven National Lab., Upton, 
NY). Nucl. Technol.; 37: No. 2, 129-137(Feb 1978). 

To estimate the waste management needs of a fusion power 
reactor, a scheme for handling radioactive waste from a fusion plant 
has been devised. The handling scheme proceeds with radioactive 
waste, primarily from blanket replacement, being stored on-site; 
waste in cooled and shielded casks is then isolated off-site; finally, 
the materials are recycled. Using activities and component lifetimes 
supplied by designers, several conceptual fusion power reactors have 
been analyzed and their waste streams compared to fission reactors 
with regard to total activity, specific activity, and lifetimes of 
activity. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


REFER ALSO TO CITATION(S) 31340, 31467, 31573 


30458 Isotope separation by ion waves. Dawson, J.M. (to TRW 
Inc.). US Patent 4,066,893. 3 Jan 1978. Filed date 17 Feb 1976. 18p. 
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One of the isotopes of an element having several isotopes can 
be separated from the others in a dense, neutral plasma. Thus initially 
a neutral plasma is prepared including the element in question. This 
may consist of positive ions and negative electrons or alternatively 
of positive and negative ions, or else of a mixture of positive ions, 
negative ions and electrons. The plasma may then be injected into a 
magnetic field or may be generated in the field where more energy is 
imparted to a selected isotope than to the others. Finally, the 
isotopes are separated from each other on the basis of their differen- 
tial energies. For example, the selected isotope may be given more 
energy than the others by stimulating it within the plasma at its 
resonant frequency which may be close to the cyclotron frequency, 
either by an electric field or by a magnetic field. In order to excite 
the other isotope, a different resonant frequency is required which 
depends on the plasma density, the relative concentration of elec- 
trons if the plasma contains electrons, the strength of the magnetic 
field, the ratio of charge to mass of the isotope, and possibly on the 
physical parameters of the plasma apparatus itself, such as the ratio 
of the length of the plasma column to its radius. The more energetic 
isotope may be separated by energy dependent chemical reactions, it 
may be collected by a positively biased probe or else the isotopes 
may be separated from each other by magnetic fields or in various 
other ways. 


30459 Separating gaseous isotope mixtures. Rosenberger, D. (to 
Siemens Aktiengesellschaft). US Patent 4,060,732. 29 Nov 1977. 
Priority date 18 Dec 1974, German, Federal Republic of (F.R. 
Germany). 4p. 

A process is described for separating gaseous isotope mixtures 
having the general molecular composition X/sub n1//sup (1)/ X/sub 
n2//sup (2)/...X/sub ni//sup (i)/, where a constituent X/sup (k)/ 
can be replaced by an isotope anti X—/sup (k)/ by irradiation with 
laser light. 


30460 Laser isotope separation by multiple photon absorption. 
Robinson, C.P.; Rockwood, S.D.; Jensen, R.J.; Lyman, J.L.; Al- 
dridge, J.P. (to Energy Research and Development Administration). 
US Patent 4,049,515. 20 Sep 1977. Filed date 22 Apr 1975. 10p. 

PAT-APPL-570,924. 

Multiple photon absorption from an intense beam of infrared 
laser light may be used to induce selective chemical reactions in 
molecular species which result in isotope separation or enrichment. 
The molecular species must have a sufficient density of vibrational 
states in its vibrational manifold that, in the presence of sufficiently 
intense infrared laser light tuned to selectively excite only those 
molecules containing a particular isotope, multiple photon absorp- 
tion can occur. By this technique, for example, intense CO. laser 
light may be used to highly enrich **S in natural SFe and 1B in 
natural BCls. 


HEAVY WATER PRODUCTION 


30461 Dual temperature isotope exchange apparatus using hot 
feed with liquid recycle from the humidifier. Pauluis, G.J.C.A. (to 
Atomic Energy of Canada Ltd.). US Patent 4,074,974. 21 Feb 1978. 
Priority date 21 Mar 1975, Canada. 8p. 

A dual temperature extraction apparatus is described that is 
comprised of a hot and cold tower with liquid and gas streams 
passing in countercurrent deuterium exchange relation therein, the 
gas being recycled from the top of the cold tower to the bottom of 
the hot tower, a humidifier section through which the recycled gas 
stream and also the liquid stream from the hot tower passes, a 
dehumidifier between hot and cold tower through which both gas 
and liquid streams pass, means for heat exchange between humidifier 
and dehumidifier, means for heating cold inlet feed liquid and 
feeding it to the system at the top of the dehumidifier section at a 
point between the liquid outlet of the hot tower and the liquid input 
to the humidifier, means for recovering heat from a first portion of 
the liquid stream leaving the humidifier and passing the stream to 
waste, means for recycling a second portion of the liquid stream 
leaving the humidifier to the top of the cold tower, the humidifier 
section comprising a humidifier recycle section and a booster section 
in series in the gas and liquid streams such that a portion of the 
recycled gas from the top of the cold tower passes first through the 
recycle section and the booster section before entering the bottom of 
the hot tower and a portion of the liquid stream leaving the hot 
tower passes in reverse order and a separate humidifier section in 
parallel with the said humidifier recycle section and booster humidi- 
fier section with a portion of the recycled gas and liquid streams 
passing through the separate humidifier section, and with the heated 
input feed being applied to the top of the booster section and the 
recycle section is connected to the means for heat exchange between 
humidifier and dehumidifier, and means for taking an output of gas 
or liquid enriched in deuterium from the system. 


ISOTOPE AND RADIATION SOURCE TECHNOLOGY 


RADIATION SOURCES 


30462 Radiation source shielding and collimating device. Garrett, 
R.E. (to The Regents of the Univ. of California). US Patent 
4,069,423. 17 Jan 1978. Filed date 29 Sep 1976. 6p. 

A radiation source, such as **1Am, sealed in a capsule at 
atmospheric pressure especially for use in agricultural machines such 
as lettuce harvesters having a maturity tester is described. The 
capsule is disposed in a plunger movable in an evacuated chamber 
between a first position in alignment with a passage having a 
window permeable by radiation to the outside and a second position 
in which the capsule is out of alignment with the passage. A pressure 
responsive switch monitors the pressure in the chamber and affords 
an alarm if the chamber pressure rises. 


30463 Beneficial utilization of nuclear waste: 1977. Dix, G.P. 
(Energy Research and Development Administration, Washington, 
DC). pp 1046-1052 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

High level waste from the nuclear energy cycle is currently 
considered to be a national liability, but in the future it could well 
become a needed asset. The fission product and transuranium ashes 
of the nuclear fuel cycle contain large and potentially valuable 
sources of metals, special purpose energy sources, industrial radi- 
ation sources, and other unique materials whose intrinsic value is 
measured in the billions of dollars and whose strategic potential has 
not yet been realized. Some of the potentials for high level nuclear 
waste and some of the programs underway today to convert much 
of this waste from a national liability to a national asset are discussed. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 31524 


30464 (SAND—77-1845C, pp 446-519) Digital signal processing 
at GEND's data center. Jackson, J.E. (General Electric Co., St. 
Petersburg, FL). 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

The conversion and recording of analog signals in digital 
form has been done at the General Electric Neutron Devices De- 
partment (GEND) since 1966. The first computerized data system 
for these digitized wave forms was implemented about two years 
later. The evolution and integration of these activities at GEND are 
reported. With the tester—data center interface as a starting point, 
previous approaches, current capabilities, near-term trends, and 
future requirements are discussed under the headings the product 
tester digitizing process, product tester/data center considerations— 
format, media, and throughput, and data center activities (storage 
and retrieval, maintenance, display and analysis, and transmission). 
11 figures. (RWR) 


30465 Thorium doped iridium alloy for radioisotope heat sources. 
Liu, C.T.; Inouye, H.; Schaffhauser, A.C.; White, C.L. US Patent 
Application 769,124. 16 Feb 1977. 11p. 

A novel iridium alloy containing 100 to 500 ppM thorium has 
enhanced impact properties over undoped iridium and over prior art 
iridium alloys. The alloy shows high impact resistance at low 
temperatures and after long term exposure to high temperature, and 
it shows an enhanced resistance to grain growth. 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 30547, 31197, 31813, 31951 


30466 (LA—7220-PR) General-Purpose Heat Source Project, 
Space Nuclear Safety Program, and Radioisotopic Terrestrial Safety 
Program. Progress report, February 1978. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Mar 1978. Contract W- 
7405-ENG-36. 41p. Dep. NTIS, PC A03/MF AO1. 

The formal monthly report covers the studies related to the 
use of ***PuOs in radioisotopic power systems carried out for the 
Advanced Systems and Materials Production Division by the Los 
Alamos Scientific Laboratory. The three programs involved are 
general-purpose heat source development; space nuclear safety; and 
radioisotopic terrestrial safety. 


30467 (PB—272609) Implanted energy conversion system. 
Annual report 1 Jun 76—1 May 77. Johnston, R.P.; Bakker, L.P.; 
Bennett, A.; Emigh, S.G.; Englesby, G.M. (McDonnell Douglas 
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Astronautics Co., Richland, Wash. (USA). Richland Energy Lab.). 
Aug 1977. Contract NO1-HV-4-2901. 214p. NTIS PC A10/MF AOI. 

The REL power source combines the high efficiency of 
Stirling engines with the reliability, efficiency, and flexibility of 
hydraulic power transfer and control to ensure long system life and 
physiological effectiveness. Extended life testing has been achieved 
with an engine (2.6 years) and hydraulic actuator/controller (1.6 
years). Peak power source efficiency is 15.5% on 5.10 watts deliv- 
ered to the blood pump push plate with 33 watts steady thermal 
input. Planned incorporation of power source output control is 
expected to reduce daily average thermal input to 18 watts. Animal 
in-vivo tests with an assist heart have consistently demonstrated 
required performance by biological synchronization and effective 
ventricle relief. Volume and weight are 0.93 liter and 2.4 kg (exclud- 
ing blood pump) with an additional 0.4 liter of low temperature foam 
insulation required to preclude tissue thermal damage. Carefully 
planned development of System 7 is expected to produce major 
reductions in size. 


Nuclear-powered infrared surveillance satellite study. 
Raab, B. (Fairchild Space and Electronics Co., Germantown, MD). 
pp 1335-1342 of Proceedings of the 12th intersociety energy conver- 
sion engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A study of the applicability of nuclear power to the Deep 
Space Surveillance System using long wave infrared detectors was 
conducted. Two possibilities are explored: a hybrid approach, in 
which nuclear heat sources are used to drive the cryogenic refrigera- 
tors, with the remainder of the power provided by a solar-array/ 
battery system; and an all-nuclear approach. The former results in 
roughly halving the electric power requirements of the satellite, with 
weight reductions of 5 to 15 percent. The latter permits a monolithic 
spacecraft design approach with resultant design simplifications and 
dynamic stability/control advantages, as well as projected weight 
reductions of 15 to 20 percent as compared to the all-solar design 
approach. The spacecraft power requirements of 1000 to 1500 watts 
(e) are within the primary range of the nuclear-dynamic systems 
currently in development. 


30469 KIPS: Kilowatt Isotope Power System. Brouns, R.C. 
(Energy Research and Development Administration, Washington, 
DC); Krueger, E.C.; Niggemann, R.E.; Sorenson, G.L.; Russo, F.A. 
pp 1357-1361 of Proceedings of the 12th intersociety energy conver- 
sion engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Test and design of a dynamic space power system for use in 
satellites of the 1980s are discussed. This system is funded by ERDA 
and is designated as KIPS (KILOWATT ISOTOPE POWER 
SYSTEM). The KIPS is a plutonium oxide fueled, organic Rankine 
cycle turbine power system producing electric power in a range 
from 0.5 to 2.0 kW. The system design is updated, and test results of 
the components, subsystems and system that are part of the ground 
demonstration test program are presented. The ground demonstra- 
tion oy is part of the Phase I effort to prove the feasibility of 
the KIPS flight design. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 31198 


30470 (GA-A—14629) Radioisotope space power generator. 
Annual report, July 1, 1975—September 30, 1976. Elsner, N.B.; Chin, 
J.; Staley, H.G.; Steeger, E.J.; Gantzel, P.K. (General Atomic Co., 
San Diego, Calif. (USA)). Sep 1977. Contract EY-76-C-03-0167-060. 
101p. Dep. NTIS, PC A06/MF AO1. 

TPM-217 P-type selenide usefulness in thermoelectric con- 
verters depends on its dimensional, electrical and thermal stability at 
high temperature and its compatibility with other converter compo- 
nent materials in a low pressure environment. Experimental efforts 
have been directed at determining: the vaporization behavior at 
900°C, the partial pressures of vaporizing species versus tempera- 
ture, vapor suppression coatings, thermal expansion, dimensional 
stability, and the high temperature compatibility of TPM-217 with 
proposed end cap materials. 


30471 Terrestrial RTG designs featuring disc-shaped thermoelec- 
tric modules. Eggers, P.E. (Ridihalgh, Eggers and Associates, Co- 
lumbus, OH). pp 1302-1309 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

rom 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 
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See CONF-770804—P2. 

A terrestrial radioisotope thermoelectric generator design is 
described which features the use of two annular or disc-shaped 
converters at either end of the heat source. The disc-shaped convert- 
ers were thermally coupled to the heat source via a threaded 
interface. Pressure loading was accomplished through the use of 
tapered threads on the heat source and a resilient, thermally conduc- 
tive member at the cold side (outer diameter) of the annular convert- 
er. In this manner, the heat source is supported by the thermoelectric 
converters at either end of the heat source. An additional feature of 
this design is the use of a thermal switch which serves to shunt heat 
from the heat source to the RTG casing when the casing tempera- 
ture exceeds a predetermined set point (range). 


30472 Development of the data base for a degradation model of a 
selenide RTG. Stapfer, G.; Truscello, V.C. (Jet Propulsion Lab., 
Pasadena, CA). pp 1271-1278 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—-P2. 

A new class of high temperature thermoelectric materials 
composed of copper, silver and selenium for the p-type and gadolin- 
ium-selenium for the n-type has been developed by the 3M Compa- 
ny, who also assembles the thermopile. The use of these materials for 
space applications (commonly referred to as the selenides) is being 
actively pursued by the Teledyne Corporation, under the sponsor- 
ship of ERDA. Application of this new generation of thermoelectric 
generators as the primary power source for unmanned spaceflight 
missions is under consideration by JPL. The viability of a radioiso- 
tope thermoelectric generator (RTG) strongly depends upon the 
long-term electrical, thermal and dimensional stability of this newly 
developed TPM-217 thermoelectric material. To determine indepen- 
dently this material's time and temperature dependent stability pa- 
rameters is the goal of an extensive experimental and analytical 
project conducted at JPL. To realize this goal, a threefold approach 
is being used: (1) to determine if, and at what rate, the thermal 
conductance of the TPM material changes, (2) to investigate the 
long-term stability of the material’s Seebeck voltage and electrical 
resistivity under current and temperature gradient conditions, and 
(3) to ascertain the physical behavior and compatibility of the 
material with surrounding insulation at elevated temperatures. 


30473 Results of metallographical diagnostic examination of 
Navy half-watt thermoelectric converters degraded by accelerated 
tests. Rosell, F.E. Jr. (Naval Nuclear Power Unit, Port Hueneme, 
CA); Rouklove, P.G. pp 1279-1286 of Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. II. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

To verify the 15-year reliability of the Navy half-watt radioi- 
sotope thermoelectric generator (RTG), bismuth—telluride thermo- 
electric converters were submitted to testing at high temperatures 
which accelerated the degradation and caused failure of the convert- 
ers. Metallographic diagnostic examination of failed units verified 
failure mechanisms. Results of diagnostic examinations are presented. 


30474 Tests and evaluation of multihundred watt thermoelectric 
generators at JPL. Rouklove, P. (Jet Propulsion Lab., Pasadena, 
CA). pp 1287-1293 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The multihundred watt (MHW) thermoelectric generator, 
based on silicon—germanium thermoelectric technology, delivers a 
nominal power output of 150 watts with an efficiency of about 6 
percent. This generator is the building block of the power supplies 
used on several orbiters and space probes. The Jet Propulsion 
Laboratory's (JPL’s) two Voyager space probes each use three such 
generators assembled in tandem on a boom. A total of seven MHW 
type thermoelectric generators were tested at JPL in support of the 
Voyager project. The tests consisted of: (1) parametric evaluation of 
the electrical characteristics of the devices over a wide range of 
output voltage for different values of input power, different operat- 
ing ambients (air, vacuum), and different internal environments 
(argon, helium, xenon, mixture of these gases, and vacuum) at 
different pressures to allow evaluation of the influences of both gas 
and pressure on the performance of the generator; (2) tests to 
determine the transient behavior of the generators; and (3) operation 
of the generator in conjunction with the Voyager spacecraft. These 
tests and their results are presented. 


30475 Assessment of the materials needs for a *Kr fuel capsule. 
Elsner, N.B.; Bass, J.C.; Roemer, T.S.; Trester, P.W. (General 
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Atomic Co., San Diego, CA). pp 1294-1301 of Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. II. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Kr-85 is considered as an alternate isotopic heat source in 
place of others, such as Pu-238 and Sr-90. (RTGs) using Kr-85 could 
possibly be used in applications where the nuclear safety require- 
ments are less stringent. Fuel capsules would have to contain the gas 
at operating pressures up to 69.0 MPa; be compatible at 623°K with 
the liquid metal Rb, the daughter product of Kr-85; and provide 
adequate gamma shielding. An overall candidate material for the 
capsule would be the alloy Ta-10W since it is likely to be compatible 
with Rb, would offer a high shielding to volume ratio, and would be 
capable of demonstrating suitable and uniform mechanical proper- 
ties, a requirement for high-pressure gas containment systems. Five 
alloys were selected as candidates for fuel capsules. The scope of an 
initial phase qualification program is presented which deals with 
verifying both corrosion resistance and absence of degradation of 
deformation ability and toughness in the candidate alloys after 
exposure to Rb. Results are presented of a comparison of the weights 
of similar RTG systems using PuO2, SrTiOs, or Kr-85 as the heat 
source material. 


30476 Design of a spherical RTG. Kroos, K.A.; John, J.E.A. 
(Univ. of Toledo, OH). pp 1310-1316 of Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. II. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The radioisotope thermoelectric generator is ideally suited for 
a spacecraft power supply. To date, all RTGs are of a cylindrical 
design with small individual thermoelectric generators placed along 
the side of the cylinder. A spherical design with individual gener- 
ators covering the entire surface has the advantages of less heat loss 
and improved thermal paths. Problems of construction can be over- 
come by the use of individual “plug-in” type thermoelectric gener- 
ators. The design utilizes silicon-germanium as the semiconductor 
material for high power output. A heat transfer analysis yielded hot 
and cold shoe temperatures of 1040°C and 255°C, respectively, with 
an average surface temperature of 130°C. A power output of 76.6 
watts at 14 volts for a 10-year lifetime was predicted. Specific power 
was found to be comparable to the SNAP 19 generator but a space 
reduction of 85 percent is achieved by not using fins. 


30477 Space nuclear power supply design in the shuttle ERA. 
Kaplan, M.H. (Pennsylvania State Univ., University Park). pp 1323- 
1328 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Developing technology and the transition period of the late 
1970's from expendable launchers to reusable space shuttles and from 
single satellite designs to standardized and modularized configura- 
tions represents a strong motivation and unique opportunity to 
actively investigate new applications of nuclear power for satellites. 
The work reported here consists of a many faceted effort to establish 
nuclear power supply design guidelines for space missions through 
the 1980s. Configuration, integration, and launch constraints are 
reviewed. Of particular interest is the space shuttle system and new 
technologies related to nuclear power. These will require significant 
new innovations to optimize future missions. 


USES 


30478 Data Buoy powered by a thermo-mechanical generator: 
results of a year’s operation at sea. Cooke-Yarborough, E.H. (Atomic 
Energy Research Establishment, Harwell, Eng.). pp 1370-1377 of 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The UK National Data Buoy is powered by a prototype 
thermo-mechanical generator. This power source delivers 20 to 25 
watts electrical and requires several times less fuel than an equivalent 
propane-heated thermo-electric power source, so that fuel for 21/2 
years’ operation can be carried on the Buoy. The Buoy has been 
Stationed in the North Sea off the East Coast of England since 
December 1975, and operating experience with the TMG in the 
succeeding year is described. Such problems as have been encoun- 
tered have been mainly peripheral in nature, and the TMG has been 
running for about 90 percent of the maximum time possible. Operat- 


HYDROGEN 3141 


ing experience with other similar generators are discussed, and 
recent development of a 60W TMG is outlined. 


HYDROGEN 
REFER ALSO TO CITATION(S) 31175 


PRODUCTION 


30479 (CONF-771092—7) Advanced hydrogen production tech- 
nologies: a perspective for 1977. Dafler, J.R.; Foh, S.E.; Schreiber, 
J.D. (Institute of Gas Technology, Chicago, Ill. (USA)). 1977. 20p. 
of Gas Tech., Chicago, IL. 

From 9. synthetic pipeline gas symposium; Chicago, IL, USA 
(31 Oct 1977). 

Hydrogen has been proposed as an energy carrier for the 
future. Hydrogen deserves serious consideration because it can be 
synthesized from many different energy sources, and there is an 
abundant hydrogen resource, water. Studies have indicated that 
gaseous hydrogen fuel can be transmitted and distributed without 
making significant modifications to existing transmission and distri- 
bution networks. Technologies that produce hydrogen at attractive 
energy efficiencies are now being developed and improved. The 
principal technologies for hydrogen production from nonfossil 
sources are thermochemical water-splitting, advanced nuclear elec- 
trolysis, steam reforming of renewable carbonaceous residues, and 
bioconversion of carbon residues or harvested leafstocks. Develop- 
ment work indicates these technologies will lead to very large plant 
sizes, probably resulting in production at very large, complex sites, 
situated near sources of process heat, and efficient, cost-effective 
transmission and distribution by in-place pipeline systems. 


30480 (EPRI-EM—570) Assessment of fuel processing alterna- 
tives for fuel cell power generation. Final report. Cusumano, J.A.; 
Levy, R.B. (Catalytica Associates, Inc., Palo Alto, Calif. (USA)). 
Oct 1977. 157p. Dep. NTIS, PC A08/MF AO1. 

The hydrogen fuel-cell power plant is expected to become a 
commercial reality in the near future. The fuel processor which 
converts hydrocarbon feedstocks to hydrogen is an integral part of 
this system. Fuel-cell power systems presently being developed are 
capable of utilizing methane through light naphthas for this purpose; 
however, a reasonable fuel-cell market will require the use of a 
number of fuels, ranging from synthesis gas to distillate oils. In this 
context, No. 2 fuel oil is of particular interest. The present study 
focuses on hydrogen production technologies for dispersed fuel-cell 
power stations, using a No. 2 fuel-oil feedstock. The primary objec- 
tive is to provide a perspective for the feasibility of efficiently 
converting this feed to hydrogen in a fuel processor which is 
integrated with the dispersed power station. The approach involved 
a comprehensive review and analysis of existing, emerging, and 
conceptual hydrogen production technologies. Of the processes con- 
sidered, high-temperature steam reforming (both fixed and fluidized 
catalytic beds) and autothermal reforming are the more promising 
fuel-processing alternatives. They are expected to convert No. 2 fuel 
oil to hydrogen with minimal problems from carbon deposition and 
sulfur poisoning, and to have high thermal efficiencies because of the 
low steam-to-carbon ratios required for their operation. Specific 
recommendations are outlined to further study the more promising 
fuel-processing approaches and thereby to identify the most effective 
means for integrating them with a dispersed fuel-cell plant. 


30481 Process for recovering hydrogen and elemental sulfur from 
hydrogen sulfide and/or mercaptans-containing gases. Chen, W.C. US 
Patent 4,066,739. 3 Jan 1978. Filed date 30 Mar 1976. 8p. 

A process is claimed for removing hydrogen sulfide and/or 
mercaptans from hydrogen sulfide and/or mercaptans-containing 
gases using aqueous iodine slurry and/or solution to recover elemen- 
tal sulfur as one product and to generate hydriodic acid which is 
dehydrated, pressurized, and decomposed into iodine for recycling 
and into hydrogen for recovering as another product. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 30559 


30482 (BNL—50760) Electrolysis based hy: storage 
system. Semiannual report, January 1—June 30, 1977. Salzano, F.J. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Oct 1977. Con- 
tract EY-76-C-02-0016. 39p. Dep. NTIS, PC A03/MF AO1. 

The work described in this report was accomplished during 
the period January 1 to June 30, 1977 on an ERDA-sponsored 
program aimed at improving the cost and efficiency of electrolytic 
hydrogen production and at developing the technique of using 
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metal-hydride hydrogen storage for stationary and transportation 
applications. The related work of organizations having subcontracts 
with BNL is included; and the effort on natural-gas supplementation, 
systems analysis, and project management of the ERDA Hydrogen 
Program by BNL are summarized. Work in the hydrogen produc- 
tion area includes hardware development and cell materials testing 
for both acid and alkaline water electrolyzers. Also reported is 
related work on development of the reversible H2-Cl. electrochemi- 
cal cell which is the key component in an electrical energy storage 
system proposed for utility use. In the area of Hydrogen Storage 
Subsystems, the progress is reported on solutions to the hydride 
expansion problem, design of the Hydrogen Technology Advanced 
Component Test System, design of two hydrogen reservoirs, im- 
proved Fe-Ti-based hydrides, and studies on the recovery of storage 
capacity following poisoning by impurities in the hydrogen. 


30483 Solid polymer electrolyte cell construction. Camp a, 
B.C. (to Billings Ener —- Research Corp.). US Patent 4,057, 279. 
Nov 1977. Filed date 26 Feb 1976. 4p. 

A solid polymer electrolyte cell includes a solid peg 
electrolyte membrane, an anode disposed on one side o 
contact with the membrane wherein the anode includes a substrate 
coated with lead dioxide and formed with one or more grooves 
therein, a cathode including a body of sintered nickel disposed on 
the other side of and in contact with the membrane, and a support 
structure corrugated on a surface portion thereof with such surface 
portion being in contact with the body of sintered nickel to maintain 
the body in contact with the membrane. With this construction, 
water may be supplied to the grooves in the anode to ultimately 
cause a reaction at the interface of the membrane and the cathode to 
produce hydrogen gas. 


30484 Efficiency and cost advantages of advanced-technology 
nuclear electrolytic hydrogen—energy production facility. Dona- 
kowski, T.D.; Escher, W.J.D.; Gregory, D.P. (Inst. of Gas Technol- 
ogy, Chicago). pp 421-433 of Synthetic fuels processing. Compara- 
tive economics. Pelofsky, A.H. (ed.). New York; Marcel Dekker, 
Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

The concept of an advanced-technology (viz., 1985 technol- 
ogy) nuclear-electrolytic water electrolysis facility was assessed for 
hydrogen production cost and efficiency expectations. The facility 
integrates (1) a high-temperature gas-cooled nuclear reactor 
(HTGR) operating a binary work cycle, (2) direct-current (dc) 
electricity generation via acyclic generators, and (3) high-current- 
density, high-pressure electrolyzers using a solid polymer electrolyte 
(SPE). All subsystems are close-coupled and optimally interfaced for 
hydrogen production alone (i.c., without separate production of 
electrical power). Pipeline-pressure hydrogen and oxygen are pro- 
duced at kPa (1000 psi). We found that this advanced facility 
would produce hydrogen at costs that were naan ee | half those 
associated with contemporary-technology nuclear electrolysis: $5.36 
versus $10.86/million Btu, respectively. The nuclear-heat-to-hydro- 
gen-energy conversion efficiency for the advanced system was esti- 
mated as 43%, versus 25% for the contemporary system. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 32496 


30485 (UCRL—52000-77-11/12, pp 1-10) Hydrogen 


production 
by decomposition: the zinc selenide cycle. Krikorian, 
O.H. Dec 1977. 

In Energy and technology review. 

The hydrogen on which fertilizer, molded plastics, and petro- 
leum-refining industries depend comes now almost entirely from 
natural gas and light petroleum fractions. As these resources dwin- 
dle, other sources of hydrogen must be developed to support the 
ever-increasing demand. Water is a plentiful source. Hydrogen can 
be extacted from water by electrolysis or by a method that now 
promises to be more economical and energy-efficient: thermochemi- 
cal decomposition. A number of thermochemical cycles under devel- 
Opment use process heat directly to cleave the water molecule, 
release the hydrogen and oxygen, and regenerate the original rea- 
gents. Our experimental work has shown that the zinc selenide cycle 
offers many advantages in terms of favorable reaction rates and 
separation efficiencies as well as freedom from undesirable side 
reactions. These laboratory results imply that the zinc selenide 
thermochemical cycle may be an economical means of producing 
hydrogen. 


30486 sue Se: So ryetediee of tatege ly Oe Gane 

ition of water. Sato, S. (to Japan Atomic Energy Research 
| manna b Patent 4,066,741. 3 Jan 1978. Priority date 8 Nov 1974, 
apan. 8p 
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Hydrogen is produced by the thermal decomposition of water 
at temperatures of 1000°C or below by making use of iron salts and 
carbon dioxide, which are circulated in closed circuits in the reac- 
tion system. The only raw material to be supplied from an external 
source is water; all intermediates are circulated in the reaction 
system. A nuclear reactor may be used as a heat source for the 
reaction. 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 30490 


STORAGE 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 30482 


30487 Hydrogen sorption in La:Mg:7. Yajima, S.; Kayano, H. 
(Tohoku Univ., Sendai (Japan). Research Inst. for Iron, Steel and 
Other Metals); Toma, H. (Santoku Metal Industry Co., Inarisuji, 
Fukae, Honjyo-cho, Higashinada-Ku, Kobe, Japan). J. Less- Common 
Met.; 55: No. 1, 139-141(Sep 1977). 

In recent years metal hydrides have attracted interest as 
transportable storage carriers of hydrogen; extensive studies are in 
progress on this aspect of the energy problem. Foremost in this field 
is LaNis which is very promising but has a formidably large density. 
The alloy LazMgi7 was used in the present work and its characteris- 
tics as a hydrogen carrier were measured. An isothermal pressure- 
hydrogen absorption (P-H/M) curve for LasMgi7 is shown. In 
absorbing and desorbing hydrogen the influence of the pressure of 
hydrogen gas is larger than that of temperature. The hydrogen 
absorbing power per mole of LazMgj: is about twice as high as that 
of LaNis but the variation in hydrogen absorption with temperature 
is larger for LaNis. The hydrogen occluding power of both LazMgi7z 
and LaNis was measured and the value per unit weight of material 
was found to be higher for LazMgiz. 


TRANSPORT 


REFER ALSO TO CITATION(S) 30479 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 30060, 30484, 30490 


SAFETY 


30488 (COO/4442—1) Comparative analysis of hydrogen fire 
and explosion incidents. Quarterly report No. 1, September 1, 1977— 
November 30, 1977. Zalosh, R.G. (Factory Mutual Research Corp., 
Norwood, Mass. (USA)). Dec 1977. Contract EE-77-C-02-4442. 35p. 
Dep. NTIS, PC A03/MF AO1. 

A hydrogen accident data base covering industrial and other 
forms of hydrogen use is being developed. Ten different sources of 
hydrogen accident reports have contributed 168 reports for the 
period 1971-1976 ae 4 402 reports for the years prior to 1971. 
Additional data are being sought through a survey of major hydro- 
gen consuming industries. National gas consumption and accident 
data have also been collected to serve as a basis for comparison with 
the hydrogen accident data. During the next quarter, a computer 
data entry and retrieval program will be written to sort and tabulate 
the hydrogen accident data. 


INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 31340, 31341 


30489 (N—77-29255) Experimental and theoretical investigations 
on coaxial and on turbulent free jet diffusion flames. Eickhoff, H.; 
Thiele, F. (Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt, Koeln (Germany, F.R.). Inst. fuer Luftstrahlan- 
= 11 Jan 1977. 16p. (DLR- FB—77-01). NTIS PC A02/MF 

Numerical calculations of time mean values of temperature, 
velocity, and chemical species in a free jet hydrogen-flame and a 
coaxial hydrogen-air-flame are compared with measurements. 
Simple algebraic relations are used for the turbulent transport. The 
molecular unmixedness is taken into account by the concentration 
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fluctuations. Furthermore the influence of combustion on the kinetic 
energy distribution is studied numerically by the according transport 
equation. The result is compared qualitatively to measurements. 


30490 Comparison of operational economics of transportation 
vehicles operated on gasoline and coal-generated hydrogen. Billings, 
R.E. (Billings Energy Research Corp., Provo, Utah). pp 397-419 of 
Synthetic fuels processing. Comparative economics. Pelofsky, A.H. 
(ed.). New York; Marcel Dekker, Inc. (1977 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

Vehicle operational costs are considered for a 350-vehicle taxi 
fleet and a 100-vehicle bus fleet. A standard for comparison is 
established utilizing gasoline as a baseline and evaluating that stand- 
ard against a coal-generated hydrogen system. Resource utilization 
comparisons are accomplished by comparing vehicle miles available 
after converting a standard amount of raw energy resource to 
useable shaft energy via alternate fuel generation schemes. Projec- 
tions regarding fleet operational economics are provided and evalu- 
ated in terms of total resource utilization and specific costs. Areas 
meriting further evaluation are cited for consideration. 


PROPERTIES 
REFER ALSO TO CITATION(S) 31369 


30491 Hydrogen cracking in sour gas pipeline steels. Nishimura, 
T.; Inagaki, H.; Tanimura, M. (Nippon Kokan K.K., Kawasaki, 
Japan). pp 8p, Paper 3E9 of Hydrogen in metals. Volume 2. Elms- 
ford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P2. 

The effects of MnS inclusions, microstructures, and alloying 
elements on hydrogen cracking have been investigated. Lowering S 
content is effective in reducing hydrogen cracking. In low S steel, 
quench and temper treatment may improve its resistance. Proper 
addition of Cu, Ni, and Mn is one of the most effective methods in 
preventing it. 


30492 Determination of completeness of comubstion of hydrogen 
in a supersonic stream by an optical method. Vorontsov, S.S.; Kon- 
stantinovskiy, V.A.; Tret’yakov, P.K. Aerofiz. Issled.; 6: 69-72(1976). 
(In Russian). 

The degree of combustion of fuel i in a jet of hydrogen injected 
into a supersonic stream of air (M ) was determined. The 
studies were performed in a channel of constant cross section by an 
optical method. Measurement of completeness of combustion along 
the length of the channel was performed by integration of the heat 
liberation curve produced by photometry of the negative of the 
flame. An instrument with an optical-mechanical "television’’ image 
scanning system and the corresponding light filters was used to 
record three types of radiation: the radiation of S.* molecules 
(lambda = 3,400 to 4,500 A), H2O molecules (lambda = 2.8 ym) and 
radiation resulting from the 3 to #PI transition of the OH molecule 
(lambda = 2,800 to 3,500 A). For the first two cases, data are 
produced concerning the degree of combustion of the hydrogen 
along the length of the flame which disagree significantly with the 
data of gas analysis, which is explained by the long glow times of the 
S.* molecules and the intensive cooling of the combustion products 
by cold air. The same data produced using the third type of 
radiation, on the other hand, agree well with the results of gas 
analysis. An experimental foundation is presented for the use of this 
type of radiation for determination of the combustion curve in the 
hydrogen plane. 9 references. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 31176 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 31191, 31320 


PROPERTIES 


REFER ALSO TO CITATION(S) 31499, 31506, 31644 
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30493 (CONF-771015—22) Mass spectrometer study of NO for- 
mation in methane—air flames. Seery, D.J.; Zabielski, M.F. (United 
Technologies Research Center, East Hartford, Conn. (USA)). 1977. 
14p. Technologies Research Center, East Hartford, CT. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

The mechanism of NC formation in flames was studied with 
special emphasis on possible perturbation of the gas sample by 
reactions in the probe. Temperature profiles were obtained using 
miniature thermocouples and gas samples were taken from the flame 
using both a molecular beam sampler and quartz microprobes. Mo- 
lecular beam sampling was selected as the standard for comparison 
with the microprobe. The data show a dramatic decrease of the NO 
concentration profiles in the microprobe samples as compared with 
the molecular beam samples. The first assumption from this evidence 
is that reactions in the microprobe are consuming NO. Further work 
is in progress. (JSR) 


30494 (PB—272614) Burner design criteria for NO/sub x/ con- 
trol from low-Btu gas combustion. Volume I. Ambient fuel tempera- 
ture. Final report Sep 75—Oct 76. Shoffstall, D.R. (Institute of Gas 
Technology, Chicago, Ill. (USA)). Aug 1977. Contract EPA-68-02- 
1360. 120p. NTIS PC A06/MF AO1. 

The report gives results of a research program initiated to 
characterize problems associated with retrofitting existing utility 
boilers with low- and medium-Btu gases produced using commer- 
cially available coal conversion processes. All experimental results 
were gathered from a pilot-scale furnace fired with a movable-vane 
boiler burner at a heat input of 0.66 MW (2.25 million Btu/h). The 
synthetic gases tested, ranging in heating value from (100 to 300 
Btu/scf), were produced using a natural gas reformer system. Data 
were collected to permit a comparison between natural gas and the 
synthetic gases in the areas of flame stability, flame length, flame 
emissivity, furnace efficiency, and NOx emissions. Flame stability 
was found to be very sensitive to fuel jet velocity. An injection 
velocity of (100 ft/s) was found to be optimum. Flame length 
decreased with increasing movable-vane angle (swirl of the combus- 
tion air): flames of the synthetic gases tested generally were shorter 
than those of natural gas. Good agreement was obtained between 
measured and calculated flame emissivities. Some boiler modifica- 
tions would be necessary to maintain rating when burning gases of 
less than (200 Btu/scf) heating value. NO emissions were ordered by 
adiabatic flame tem ree The NO emissions data yielded an 
activation energy of 153 kcal/mole compared with kinetic model 
predictions of 135 kcal/mole. 


30495 Quenching methane flames in fluidized beds. Donsi, G.; 
Massimilla, L.; Russo, G. pp 555-559 of Fluidization technology. 
Volume II. Keairns, D.L. (ed.). Washington, DC; Hemisphere Pub- 
lishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

In acetylene ee by partial combustion of methane, 
water is sprayed in oxygen-methane premixed flames at the point 
where acetylene content in the reactant mixture has reached a 
maximum. Quenching must be fast enough to prevent degradative 
reactions of acetylene. Acetylene consumption is involved in the 
reaction with water to form carbon monoxide and hydrogen. Other 
reactions lead to the formation of soot, which gives rise to trouble- 
some disposal problems. Another drawback of ordinary water 
quenching is the low temperature at which heat is recovered. Dry, 
fluid bed quenching both improves energy balance and meets pollu- 
tion problems. Bed particles act as collectors and as heat sink as well, 
and there are no limitations on bed temperatures other than those 
related to quenching fastness. Combustion heat of deposits can also 
be easily recovered. Fluid bed quenching has already been applied to 
acetylene production for low speed, laminar oxygen—methane 
flames. Present work is directed to extending operation towards 
conditions of industrial interest with burners operating at gas speed 
larger than the laminar propagation velocity of flames in the fuel 
rich oxygen—methane mixture. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 30046, 30280, 31647 


30496 (FE—2276-20) Development studies on selected conver- 
sion of synthesis gas from coal to high octane gasoline. (Mobil 
Research and Development Corp., Paulsboro, N.J. (USA); Mobil 
Research and Development Corp., Princeton, N.J. (USA)). Mar 
1978. Contract EX-76-C-01-2276. 37p. Dep. NTIS, PC A03/MF 
AOl. 

Aging and regeneration studies of developmental catalysts 
SG-B-3 and SG-A-4 have continued in the micro reactor units (10 cc 
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catalyst capacity). Hydrogen regeneration of SG-B-3 at 700°F re- 
stores catalyst selectivity, however, catalyst activity is not complete- 
ly restored by this treatment. High temperature oxidative regnera- 
tion of catalyst SG-A-4 was successful. Multiple regeneration studies 
are now being made. Aging data was obtained on five catalysts in 
the direct conversion of synthesis gas to dimethylether. All catalysts 
showed significant aging when compared with proven methanol 
synthesis catalysts. Flow studies with a spent catalyst in the plexig- 
lass model indicate that slugging may occur in the bench-scale fluid 
unit (150 cc catalyst capacity). Catalysts recovered from the unit 
show that carbon formation is excessive and probably responsible for 
the slugging and the uncontrollable higher temperatures observed in 
the catalyst disengager zone. 


30497 (FE—2469-23) Experimental program for the development 
of peat gasification. Monthly status report, J y 31, 
1978. (Institute of Gas Technology, Chicago, Til. USA) 1978. 
Contract EX-76-C-01-2469. 22p. Dep. NTIS, PC A02/MF AOl. 

The overall objective of the program is to develop a process 
for the conversion of peat to substitute natural gas (SNG) and to 
evaluate its process economics. All the laboratory-scale tests had 
been completed during an earlier report period, and a preferred 
reactor configuration for gasifying peat had been selected. The PDU 
tests now in progress will help establish the peat gasification process 
yields and process economics. The following three major milestones 
were reached this month: hydrogasification tests with a synthesis gas 
were initiated, and a successful test was conducted. Ali previous 
tests were conducted with either hydrogen or steam-hydrogen mix- 
tures; the commercial reactor concept incorporates peat hydrogasifi- 
cation with synthesis gas. Sinter-free operation was achieved during 
peat char gasification in the fluidized-bed with steam and oxygen at 
1835°F with a superficial gas velocity of 0.83 ft/s. The previous char 
gasification test, conducted at 1815°F, resulted in ash sintering when 
operated at a 0.48 ft/s gas velocity. In comparison, the commercial 
reactor concept incorporates char gasification in a sinter-free flui- 
dized bed with steam and oxygen at 1850° to 1950°F. Work was 
initiated on evaluating the process economics of converting peat to 
SNG. This work was related to evaluating alternative systems for 
feeding peat to a gasifier at 500 psig. 


30498 (LBL—6989) Hydrogenation of CO and CO» on clean 
rhodium and iron foils. Correlations of reactivities and surface compo- 
sitions. Dwyer, D.; Yoshida, K.; Somorjai, G.A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 16 Dec 1977. Contract 
a 40p. (CONF-780305—12). NTIS PC A03/MF 
AOl. 

From Division of fuel chemistry meeting; Anaheim, CA, 
USA (12 Mar 1978). 

An experimental arrangement consisting of an ultrahigh 
vacuum bell jar equipped with an internal sample isolation cell was 
used to investigate the hydrogenation of CO over Fe and Rh 
surfaces. This apparatus permitted both UHV surface characteriza- 
tion (Auger electron spectroscopy, low-energy electron diffraction) 
and high pressure (1-20 atm) catalytic reactions to be carried out. 
Small surface area (approximately 1 cm?) metal samples, both single 
crystals and polycrystalline foils, were used to catalyze the He/CO 
reaction at high pressures (1-6 atm). Reaction products were moni- 
tored with a gas chromatograph equipped with a flame ionization 
detector. The surface compositions of the metal samples were deter- 
mined before and after the reaction and the results correlated with 
the observed product distributions and reaction rates. In addition, 
the influence of various surface additives (carbon, oxygen, potas- 
sium) was also investigated. Iron was the more reactive of the two 
metals studied and was found to produce C;-C; straight chain 
hydrocarbons but it poisoned rapidly. The catalytically active sur- 
face of both metals was covered with a carbonaceous monolayer. 
The carbonaceous monolayer was stable on the rhodium surface and 
produced C;-C, hydrocarbons at a steady rate even after several 
hours of reaction. The absolute rates on rhodium samples were, 
however, substantially lower than those observed for the catalytical- 
ly active iron samples. Differences in the poisoning characteristics 
and product distributions of the initially clean metal surfaces and the 
promoted rhodium and iron catalysts indicate the importance of 
additives and the formation of surface compounds in controlling the 
activity and selectivity. 


30499 Process for producing high calorific value fuel gas. Yama- 
guchi, K.; Iguchi, S. (to Osaka Gas Co. Ltd.). US Patent 4,066,421. 3 
Jan 1978. Priority date 28 May 1971, Japan. 12p. 

A process for producing high calorific value fuel gas by 
catalytically hydrocracking a hydrocarbon is characterized in that 
the catalyst used comprises 10 to 70 wt percent of molybdenum 
oxide and 3 to 15 wt percent of at least one of nickel oxide, cobalt 
oxide and chromium oxide respectively supported on a solid carrier, 
the proportion of the latter metal oxide to the former metal oxide 
being in the range of 9 to 60 wt percent. 
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30500 Process for producing a fuel gas and sulfur from a hydro- 
carbon fuel. Daman, E.L. (to Foster Wheeler Energy Corp.). US 
Patent 4,066,738. 3 Jan 1978. Filed date 19 Nov 1976. 4p. 

A process is described for producing a fuel gas and sulfur 
from a hydrocarbon fuel. A fuel oil containing sulfur is at least 
partially combusted in a fluidized bed of sorbent material which 
produces a substantially sulfur-free fuel gas and a sulfided sorbent. 
The sulfided sorbent is passed to a second fluidized bed which 
regenerates the sulfided sorbent and produces a sulfur dioxide- 
containing ae The latter gas is contacted with granular coal in the 
presence of steam to reduce the sulfur dioxide to elemental sulfur. 


30501 Preparation of methane. Bartley, B.H.; Estes, J.H. (to 
Texaco Inc.). US Patent 4,065,514. 27 Dec 1977. Filed date 28 Nov 
1975. 1 

ike tiees with certain of its aspects, this invention relates 
to a finely-divided, high surface area supported catalyst containing a 
metal of the platinum-palladium group and a metal of the iron group 
wherein each of said metals is substantially uniformly distributed 
throughout the body of said supported catalyst, and to the use of this 
catalyst to prepare methane by the reaction of hydrogen and hydro- 
carbons. 


30502 Conversion of methanol to gasoline components. Chang, 
C.D.; Grover, S.S. (to Mobil Oil Corp.). US Patent 4,058,576. 15 
Nov 1977. Filed date 7 Sep 1976. 1 

A method and sequence of process steps is described for 
effecting the conversion of lower alcohols comprising methanol, 
ethanol and propanol to gasoline boiling range component arranged 
to significantly extract reaction heat and selectively control the 
restricting of the alcohol feed through the production of ethers and 
olefins prior to isomerizing and aromatizing the formed olefins. A 
tubular reactor section is particularly relied upon for the highly 
exothermic olefin forming step of the combination operation. 


30503 Synthetic oil treatment. Myers, G.A.; Wunderlich, D.K. 
(to Atlanta Richfield Co.). US Patent 4,051,022. 27 Sep 1977. Filed 
date 18 Jul 1975. 10p. 

A method is claimed for removing at least one impurity 
selected from the group consisting of arsenic and selenium from a 
synthetic crude oil or a fraction thereof by employing iron or cobalt, 
nickel, oxides in a coprecipitated solid matrix with aluminum oxide, 
in a hydrogen atmosphere, at a temperature of at least 300°F, and in 
the substantial absence of water, whereby at least one of the arsenic 
and selenium is removed by way of iron or cobalt, oxide, or sulfide. 
Also disclosed is a method of preparation and use of a particularly 
preferred structural matrix in accordance with one embodiment of 
this invention. 


30504 Reaction of thermal atomic hydrogen with carbon. Rye, 
R.R. (Sandia Labs., Albuquerque, NM). Surf. Sci.; 69: 653-667(1977). 

The reaction of thermal atomic hydrogen, produced at the 
surface of a hot tungsten filament, with evaporated carbon films 
leads to the production of a number of gaseous products. At least 12 
have been identified with the largest number of these being cyclic 
compounds consistent with the structure of graphite. Methane, the 
major gas phase product (74 percent partial pressure), is produced 
with a stoichiometric reaction probability of 0.002. Although the 
relative reaction rates decrease rapidly with increasing product mass, 
the rate of carbon transport is 60 percent greater than the rate of 
methane production. Activation energies obtained for 10 of the 
products by varying the carbon temperature are the same within 
experimental error. These features are discussed in terms of a highly 
simplified model of the reaction with the actual reaction following a 
complicated branching free radical mechanism. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 30550, 30551, 30552, 30554, 
30558, 31958 


30505 Relation between methane production and sulfate reduc- 
tion in bottom muds containing sea water sulfate. Nikaido, M. (Ehime 
Univ., Onsen, Japan). Geochem. J. (Nagoya); 11: No. 4, 199-206(Dec 
1977). 

The processes of methane production in bottom muds con- 
taining sea water sulfate were investigated in relation to both sulfate 
reduction and organic acid fermentation. The methane production in 
bottom muds was dependent on the degree of sulfate reduction, and 
did not occur until about 80 percent of sea water sulfate was 
removed by sulfate reduction. The activity of methane production in 
bottom muds was not inhibited even under the sulfide-S concentra- 
tion of 160 mg per 100 g wet mud, and was directly dependent on 
the amount of organic acids. When the bottom mud added with 
phyto-plankton was incubated at 20°C for 20 days, sulfate decreased 
with consumption of lactic acid, and acetic and propionic acids were 
formed as the successive metabolites of lactic acid. Of the three 
organic acids added individually to bottom muds, lactic acid was 
utilized as hydrogen donor for the sulfate reduction, and acetic and 
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propionic acids were produced with the passage of sulfate reduction. 
Acetic and propionic acids were not utilized for the sulfate reduc- 
tion, but they were converted into methane, when the degree of 
sulfate reduction attained more than 80 percent. 


30506 Economic feasibility of the conversion of organic waste to 
fuel oil and pipeline gas. Del Bel, E.; Friedman, S.; Yavorsky, P.M. 
(Energy Research and Development Administration, Pittsburgh). pp 
443-459 of Synthetic fuels processing. Comparative economics. Pe- 
lofsky, A.H. (ed.). New York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

Current estimates indicate that approximately 130 million tons 
of municipal solid waste are generated in the United States each 
year. Combustion, pyrolysis, fermentation, gasification, and liquefac- 
tion have been proposed as practicable methods for the utilization of 
this material which has an energy equivalent of 150 million barrels of 
oil and contains about 20 million tons of metals and glass. The 
Pittsburgh Energy Research Center (ERDA) has been involved in 
the development of processes for the conversion of organic wastes to 
fuel oil, and pipeline gas. In the liquefaction process, the refuse is 
converted to fuel oil by reaction with carbon monoxide, or synthesis 
gas, and steam at 3,000 psi and 350 to 400°C. Pipeline quality gas is 
made from organic waste by hydrogasification at 1,000 psi and 650 
to 800°C. The economic feasibility of these two processes as applied 
to municipal solid waste (MSW) and cattle manure is discussed. 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 30102, 31320, 31321, 31322, 
31323, 31324, 31325, 31328, 31331, 31336, 31337, 31338 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 30033 


30507 (EPRI-AF—687) Evaluation of sulfur-tolerant catalytic 
processes for producing peak-shaving alcohol fuels. (Catalytica Asso- 
ciates, Inc., Palo Alto, Calif. (USA)). Feb 1978. 70p. Dep. NTIS, PC 
A04/MF AO1. 

The objective of this study was to determine the economic 
incentive for developing a sulfur-tolerant methanol synthesis cata- 
lyst. Economic evaluations were performed on ten conceptual 
methanol synthesis processes. Once through, as well as synthesis gas 
recycle, configurations were considered. Synthesis gas feeds of vary- 
ing sulfur content were used. A literature and industry survey for the 
availability of such a sulfur-tolerant catalyst was also performed. 
Little economic incentive was found for the development of such a 
catalyst. It was also found that there is now no known sulfur-tolerant 
catalyst that has sufficient activity for commercial application. 


30508 Methanol. Pinto, A. (to Imperial Chemical Industries 
Ltd.). US Patent 4,065,483. 27 Dec 1977. Priority date 2 Jul 1974, 
United Kingdom of Great Britain and Northern Ireland (UK). 10p. 

In a process for producing methanol by generating methanol 
synthesis gas, generating high pressure steam by heat exchange with 
a hot gaseous stream produced in the course of synthesis gas 
generation, bringing synthesis gas to synthesis gas pressure by means 
of a compressor powered from an engine in which such high 
pressure steam is let down, and synthesising methanol over a catalyst 
at an outlet temperature of under 300°C, thermal efficiency is 
improved by transferring heat evolved in the synthesis to water 
maintained under a pressure too high to permit boiling and the 
resulting hot water is used as feed for the high pressure steam 
generation. If the methanol synthesis is of the recirculatory type and 
involves a purge, the purge gas is heated and let down in pressure in 
an expansion engine. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 30038, 30555, 30557, 30558, 31958 


INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 31341 


PREPARATION 


REFER ALSO TO CITATION(S) 30041, 30082 


HYDRO ENERGY 


SOLID WASTE FUELS 


30509 (PB—272744) Feasibility of generating steam in West 
Alabama using wood as a fuel. Veteran's Administration Hospital. 
Final report. Russell, B. (West Alabama Planning and Development 
Council, Tuscaloosa (USA)). Sep 1976. 75p. NTIS PC A04/MF 
AOl. 

This study is a collection and interpretation of information 
relevant to the feasibility of using wood as a fuel for the existing 
steam plant at the subject institution. The production of steam only - 
not electricity is addressed. The forestry aspect is examined, the 
general engineering parameters are set forth, the specific engineering 
situation is addressed and the economic implication is explained. The 
ecological aspect is addressed generally throughout the study. A 
conclusion summarizes the entire study. This study contends that 
wood fuel is a viable and practical substitute for fossil fuel in many 
special applications. 


30510 Apparatus for disposal of solid wastes and recovery of fuel 
product therefrom. Beningson, R.M.; Beningson, H.E.; Menon, 
N.V.P.; Nadkarni, R.M.; Lamb, T.J.; Fox, L.K.; Keary, W.V. (to 
Combustion Equipment Associates Inc.). US Patent 4,063,903. 20 
Dec 1977. Filed date 8 Sep 1975. 18p. 

Apparatus for the disposal of solid wastes by converting the 
organic fraction of such wastes to a fuel or fuel supplement and by 
recovering one or more of the constituents of the inorganic fashion is 
claimed. A minimum amount of sterile land fill remains. No signifi- 
cant pollution problems are created. The apparatus comprises shred- 
ding means, primary separating means, magnetic separating means, 
fines separating means, acid applying means, drying/heating means, 
grinding means and means to separate the fine product fuel. The 
system can, if desired, be essentially self-contained in heat energy 
requirements. 


30511 Wafered fuel of compressed wood products. Burton, J.V. 
US Patent 4,060,396. 29 Nov 1977. Filed date 28 Oct 1975. 6p. 

A fuel is made of a major portion of compacted wood 
particles as a log of an integrated array of interlocking, disc-shaped 
wafers, which may be separated from the log to be used as individual 
briquettes. The log may be modified by providing a star-shaped, 
hollow passage through it and through each wafer, to enhance the 
burning rate and to make lighting the log a simple, quick operation. 


HYDRO ENERGY 


30512 (TID—28283) Low-head/small hydro-electric workshop. 
(New Hampshire Univ., Durham (USA)). 6 Sep 1977. Contract EG- 
77-S-07-1685. 316p. Dep. NTIS, PC A14/MF AO1. 

The activities of the Low-Head/Small Hydroelectric Work- 
shop held in September, 1977, at the New England Center in 
Durham, New Hampshire are summarized. Sponsored by the 
Energy and Research Development Administration’s Division of 
Geothermal Energy, the Workshop was organized to provide 
ERDA with guidance for their low-head hydro program planning. 
The Workshop lasted 3'/2 days and included 121 participants repre- 
senting governmental agencies, energy offices, manufacturers, con- 
servation agencies, universities, and legal agencies. Manufacturers 
from France, Japan, Canada and Austria were also present. The 
participants focused on the issues of resource assessment, engineering 
development, institutional and legal barriers, environmental and 
safety issues, economics and marketability, and demonstrations. The 
participants’ deliberations on these issues as well as complete cover- 
age of all the Workshop activities are presented. Over ninety specif- 
ic, as well as generalized, recommendations, responding to the 
focused issues are documented from conception to final form. 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 30835 


30513 (TID—28199) Water resource appraisals for hydroelectric 
licensing, Upper White River Basin, Missouri—Arkansas. Planning 
status report. (Federal Power Commission, Washington, D.C. 
(USA). Bureau of Power). 1977. 13p. Dep. NTIS, PC A02/MF AO1. 

The Upper White River Basin in Missouri and Arkansas is 
described, existing and potential hydroelectric power plant develop- 
ments are discussed, and the status of licensing for power-producing 
and flood control projects is outlined. (LCL) 


30514 Power from salinity gradients. Wick, G.L. (Univ. of Cali- 
fornia, La Jolla). Energy (Stamford, Conn.); 3: No. 1, 95-100(Feb 
1978). 
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A large source of energy exists at the interface between water 
bodies of different salinities. Two techniques, pressure-retarded os- 
mosis and reverse electrodialysis, appear to be promising entrees into 
this energy source. Although the present cost of membranes suitable 
to these methods is too high, a research and development effort 
should make this salinity gradient energy competitive with other 
energy sources. 


SITE GEOLOGY AND METEOROLOGY 


REFER ALSO TO CITATION(S) 31064 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 31063 


30515 Use of anticavitation protection in diversion tunnel No. 2 
at the Nurek Hydroelectric Power Station. Ilyushin, V.F.; Burtovnik, 
F.1; Yazev, R.E. Gidrotekh. Stroit.; No. 10, 12-15(1976). (In Rus- 
sian). 

One of the diversionary tunnels at Nurek has operated for 
four years at flow speeds of up to 35 to 42 m/s and water discharges 
of up to 2,000 m*/sec. The steel shell in the discharge section 
protects against cavitation and is corrosion resistant. The zone 
endangered by cavitation is 70 to 100 m long and 7 to 10 m dia and 
must be finished with concrete of high cavitation-resistance plus a 
protective coating of epoxy compounds and waterglass, since obser- 
vations have revealed local areas of pitting and exfoliation. 


REGULATIONS AND LICENSING 
REFER ALSO TO CITATION(S) 30513 
LAND USE AND AESTHETICS 

REFER ALSO TO CITATION(S) 31896 
POWER CONVERSION SYSTEMS 


REFER ALSO TO CITATION(S) 31191 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 31192 


30516 (LBL—5299, pp 43-64) Solar energy. 1976. 

In Energy and environment. Annual report, 1975. 

The National Solar Energy Program conducted by ERDA 
has experienced a dramatic increase in effort in the past few years. 
This growing involvement is based on the premise that solar energy 
can play a significant role in the nation’s energy budget. A parallel 
growth has occurred in the solar energy program in the Energy and 
Environment Division. Current projects within the Division provide 
technological support for programs such as the solar heating and 
cooling of buildings and solar thermal collection for large scale 
electric power production. The Division is also involved in basic 
research efforts in support of the solar program: material studies of 
inorganic-photovoltaic materials for solar cells, the exploration of 
the use of biological materials for photovoltaic cells, and hydrogen 

roduction by biological systems. Another rather unusual project 
involves the development of an engine for direct conversion of low 
temperature solar derived heat to mechanical energy. Research 
progress is presented. 


30517 (TAC-STC—77-001) Solar thermal components: a bibliog- 
raphy with abstracts. Quarterly update, January—March 1977. (New 
Mexico Univ., Albuquerque (USA). Technology Application 
Center). Jun 1977. 55p. Applications Center, Univ. of New Mexico, 
Albuquerque. 

A bibliography of 124 citations with abstracts is presented 
under the categories (1) material properties, (2) flat plate collectors, 
(3) concentrating collectors, (4) thermal storage, (5) heat pumps, (6) 
coolers/heat exchangers, (7) solar ponds, (8) greenhouses, (9) proc- 
ess heat, and irrigation pumps. An author index and a permuted title/ 
subject term index are included. (WHK) 


30518 (TAC-STPG—77-001) Solar thermal power generation: a 
bibliography with abstracts. Quarterly update, January—March 1977. 
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(New Mexico Univ., Albuquerque (USA). Technology Application 
Center). Jun 1977. 88p. Applications Center, Univ. of New Mexico, 
Albuquerque. 

240 citations with abstracts are listed under the categories (1) 
energy overviews, (2) solar overviews, (3) economics and law, (4) 
thermal power, (5) thermionic/thermoelectric, (6) ocean thermal 
differential, (7) wind conversion, (8) bioconversion, (9) residential, 
and (10) other, including hydrogen production, large scale photovol- 
taic, etc. An author index and a permuted title/subject term index 
are included. (WHK) 


30519 (UCRL—80431) Department of Energy's Solar Technol- 
ogy Transfer Program. Miller, C.F. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 9 Jan 1978. Contract W-7405- 
ENG-48. Sp. (CONF-780109—2). Dep. NTIS, PC A02/MF AOl1. 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

The efforts of the five DOE Laboratories, under the direction 
of the DOE’s Solar Technology Transfer Program, have designed 
and implemented an outreach program, specific to regional needs. 
To date, outreach activities have been conducted in approximately 
30 states. Primary target audiences include such groups as architects, 
builders, lenders, contractors, plumbers, manufacturers, distributors 
as well as educational institutions, state and local offices, and library 
systems. The Laboratories’ outreach program is the only operational 
regionalized solar commercialization capability available to DOE on 
a nationwide basis at this time. The experience gained during this 
initial DOE outreach program will be of value to the coming solar 
technology transfer and commercialization activities now being 
planned by the DOE STTP, the Solar Energy Research Institute 
(SERJ), the Energy Extension Service, The National Solar Heating 
and Cooling Information Center, and regional SERI's. 


30520 Survey of the emerging solar energy industry. Bereny, J.A. 
(comp.). San Mateo, CA; Solar Energy Information Services (1977). 
416p. . 

The six major subdivisions of solar technology are reviewed 
in considerable depth: i.e., heating and cooling; solar thermal elec- 
tric; photovoltaics; wind energy; ocean thermal; and bioconversion. 
The catalytic role of the Federal government in spurring the devel- 
opment of solar technology is traced, and a comprehensive analysis 
of all state government solar-oriented legislation is included. The 
impact of solar technology on the utility industry is examined; all 
major “solar” projects of the electric utilities are listed and some of 
the major demonstration projects are discussed in detail. The re- 
search activities of universities, nonprofit organizations and govern- 
ment laboratories are identified by technical area. All leading compa- 
nies (both publicly and privately owned--including a number of the 
"Fortune 500”) which are now active in the field are listed in the 
two directories that have been incorporated as part of the survey. 
Consensus market forecasts are presented and commented upon. The 
long-range financial implications of breakthroughs” in certain tech- 
nologies are pointed out. 


30521 CNRS interdisciplinary research program for solar energy 
development. Rodot, M. CNRS Res.; No. 6, 8-14(1977). 

Research areas include solar heating and cooling, solar habitat 
comfort, thermodynamic and photovoltaic conversion, bioconver- 
sion, and solar thermachemistry. Specific program goals and inter- 
disciplinary breadth in each area are discussed. Current projects in 
prototype demonstrations are briefly described. Additional general 
supporting studies in climatology, ecology, and solar energy eco- 
nomics are briefly highlighted. Some discussions of intentions to 
pursue commercialization and technology export are included. 
(RME) 


RESOURCES AND AVAILABILITY 


30522 (LBL—5971) California solar data manual. Berdahl, P.; 
Grether, D.; Martin, M.; Wahlig, M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jan 1978. Contract W-7405-ENG- 
48. 323p. Dep. NTIS, PC A14/MF AO1. 

Factors that determined the data contents of the manual are 
presented. Estimates of errors in the data are provided, and the 
impact of these errors on solar design is discussed. The state is 
divided into 15 solar zones of roughly similar solar radiation condi- 
tions, which are illustrated along with page references to the most 
relevant solar and climate data. A guide to the data tables and graphs 
is provided, which are displayed under solar, climate, and sky charts. 
A guide is given to simplified design methods to predict performance 
and cost of solar heating and cooling systems. (MHR) 


30523 (SR-MEL—1) Commonwealth Scientific and Industrial 
Research Organization Solar Energy Studies. Solar radiation incident 
on inclined surfaces in Melbourne. (Commonwealth Scientific and 
Industrial Research Organization, East Melbourne (Australia)). 1977. 
99p. NTIS, MF A0O1. 
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Portions of document are illegible. 

A technique is used which compute the radiation incident 
on a plane inclined at any angle and oriented in any direction, using 
only the measured hourly values of global radiation on a horizontal 
surface. Program PRERAD as used for the preparation of these 
tables, predicts total insolation on a selected plane either in the form 
of hourly values of radiation day by day, or daily averages month by 
month for a number of years. (MHR) 


30524 Deterministic insolation estimates for solar total energy 
systems. French, E.P. (Rockwell International Corp., Downey, CA). 
pp 1231-1237 of Proceedings of the 12th intersociety energy conver- 
sion engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A simple method of evaluating the solar energy available to a 
collector is described. Radiation at cloudless times is estimated from 
the calculated solar position and the seasonally varying properties of 
a standard atmosphere. Local atmospheric effects are incorporated 
into two empirical coefficients, a clearness number and a cloud 
factor, which can be derived from long-term average insolation. The 
method successfully predicts variations in incident energy as a 
function of collector orientation and tracking strategy. Net collector 
energy gains are also well estimated if cloud factors are based on 
observed average percent possible sunshine. 


ECONOMICS 


REFER ALSO TO CITATION(S) 30518, 30587, 30609, 30610, 
30615, 30616, 30620 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 30518, 30609 


30525 (SAND—77-1412) Solar energy research at Sandia Labo- 
ratories and its effects on health and safety. Young, L.L. III. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C- 
04-0789. 39p. (CONF-771067—2). Dep. NTIS, PC A03/MF AOI. 

From National safety congress; Chicago, IL, USA (18 Oct 
1977). 

Various solar energy research and development projects at 
Sandia Laboratories are discussed with emphasis on the primary 
health and safety hazard associated with solar concentration systems. 
This limiting hazard is chorioretinal damage. The unique safety and 
health hazards associated with solar energy collector and receiver 
systems cannot be measured yet, but progress is being made rapidly. 
Research is continuing, especially for eye hazards, with more exten- 
sive work planned. 


SOLAR ENERGY CONVERSION 


30526 (LA-UR—77-2330) Electricity generation and storage for 
residences using Li/I: electrochemical engines to augment photovol- 
taics. Elliott, G.R.B. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 9p. (CONF-771060—1). Dep. 
NTIS, PC A02/MF AO1. 

From Electrochemical Society meeting; Atlanta, GA, USA (9 
Oct 1977). 

Electrochemical engines use electrochemical cell reactions 
and a temperature gradient to convert heat directly to electric 
power. Such engines can both generate electricity and store electric 
energy. Application of such engines as used with solar photovoltaic 
conversion is discussed. Specifically, it is shown that such engines 
could both store electric energy generated in daytime for nighttime 
use, and generate electric power from gas or other fossil heat in bad 
weather. If the photovoltaics remain expensive, the electrochemical 
engines themselves could be used to generate electric power from 
focused solar collection. 


30527 Miniature solar-electric power system. Drummond, J.E. 
(Maxwell Labs., Inc., San Diego, CA). pp 1238-1242 of Proceedings 
of the 12th intersociety energy conversion engineering conference. 
Vol. II. La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The large thermal energy fluxes which can be carried by heat 
pipes make possible a thermal-to-electrical power converter of com- 
pact design. One such system which has been designed would consist 
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of twenty-two stages of ferroelectric heat engines each se arn 
nearly-Carnot cycles and twenty-three intervening, electrically actu: 
ated, heat pipes. Each stage would be only 30 micro-meters thick 
each heat pipe only 1.7 cm long. A kW converter would fit inside 1 
box 20 cm square by 45 cm high. It would weigh only 3 kg ani 
would pay back the energy required for mining, refining, ard 
combining the materials of which it is constructed in 22 days ata 
quarter of its peak power output. Application in a home sola- 
electric and heating system is illustrated. 


PHOTOVOLTAIC CONVERSION 


REFER ALSO TO CITATION(S) 30468, 30516, 30520, 30526, 
30564, 30565, 30567, 31060, 31778 


30528 (ALO/3717—1) Indium phosphide/cadmium sulfide thin- 
film terrestrial solar cells. Quarterly report No. 4, July 1—Septenber 
14, 1977. Zanio, K.; Fraas, L. (Hughes Research Labs., Malibu, 
Calif. (USA)). Oct 1977. Contract EY-76-C-04-3717. 20p. Dep. 
NTIS, PC A02/MF A0O1. 

Indium phosphide/cadmium sulfide solar cells with AM2 
efficiencies up to 7% were prepared by the deposition of CdS on 
single crystals of InP. When an intermediate layer of n-type InP was 
deposited by the planar reactive deposition (PRD) technique, 3% 
dicienin were obtained. Reduced efficiencies were obtained when 
an intermediate layer of p-type Mn-doped InP was used as the light- 
absorbing layer. Manganese, acting as a deep center at 0.25 eV and 
introduced in concentrations of about 10'® cm~%, may act as recom- 
bination and tunneling centers, thus limiting the efficiency of the 
cells. These results suggest that, to improve cell efficiency, either the 
Mn doping must be reduced or the purity of films must be improved. 
Methods of improving the purity of the films are suggested. Incorpo- 
rating Zn as a dopant in the form of diethylzinc is proposed to 
provide a shallow center to replace Mn. An evaluation of thin films 
of InP prepared by PRD onto thin films of CdS and InP and 
sapphire substrates indicated that the InP grain boundaries are n- 
type, which results in intolerable high current paths through all-thin- 
film polycrystalline cells. Incorporating Zn as a dopant by diethyl- 
zinc is also proposed to provide a graded p to p* structure, which 
would block the current at the grain boundaries. A recently imple- 
mented chemomechanical polishing technique has yielded smooth 
surfaces and complete coverage over single crystals of CdS. 


30529 (DOE/JPL/954560—5) Synthesis of silane and silicon in 
a non-equilibrium plasma jet. Fifth quarterly report, June 21, 1977— 
October 31, 1977. Calcote, H.F.; Felder, W. (Aerochem Research 
Labs., Inc., Princeton, N.J. (USA)). Dec 1977. Contract NAS-7-100- 
954560. 40p. (AeroChem-TN—181). Dep. NTIS, PC A03/MF AO1. 

The objective of this program is to determine the feasibility of 
using a non-equilibrium hydrogen plasma jet as a chemical synthesis 
tool in helping to meet the objectives of the JPL Low-Cost Silicon 
Solar Array Project. Reactions of hydrogen atoms (produced by a 
glow discharge and expanded through a nozzle) with chlorosilanes 
are being studied. During this period, previous results were evaluat- 
ed and four possible processes identified for further study: (1) 
production of polycrystalline silicon photovoltaic surfaces, (2) pro- 
duction of SiHCls from SiCk, (3) production of SiH, from SiHCls, 
and (4) purification of SiCl, by metal impurity nucleation. Estimates, 
based on homogeneous and wall recombination rates, indicate that 
the hydrogen atom concentration far downstream of the nozzle at 
the liquid nitrogen traps is less than 20% of its original value. This 
could account for the low yields, about 10% of SiCl, converted to 
SiHCls collected in the traps, but does not explain the failure to 
observe reactions of SiCl, in the gas phase. In situ mass spectrome- 
tric measurements using SiHCls indicated about 30% SiHCls con- 
sumption; SiH, was qualitatively identified as a gas-phase product. 
Previous difficulties with the mass spectrometer have been corrected 
and these questions can now be addressed more accurately. The 
most striking result was the recognition that the strongly adhering 
silicon films, amorphous or polycrystalline, produced in the studies 
could be the basis for preparing a photovoltaic surface directly; this 
process has potential advantages over other vapor deposition proc- 
esses. 


30530 (DOE/JPL/954777—2) Silicon halide-alkali metal flames 
as a source of solar grade silicon. Second quarterly report, September 
1—November 30, 1977. Miller, W.J. (Aerochem Research Labs., 
Inc., Princeton, N.J. (USA)). Dec 1977. Contract NAS-7-100- 
954777. 16p. (AeroChem-TN—182). Dep. NTIS, PC A02/MF AOl1. 

The experimental effort on this program has concentrated 
thus far on Na/SiCl, and K/SiCl, opposed jet diffusion flames in an 
evacuated reaction vessel; both reactants are supplied as vapors. The 
flames are self-igniting, fast burning and intensely chemiluminescent. 
Solid reaction products have been collected, separated by simple 
washing, and some preliminary analyses performed which indicate 
that the concentrations of most impurities in the reagents are re- 
duced during the course of the Si formation process. The chemilu- 
minescence is being characterized spectroscopically. The products of 
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ieaction are all solids and appear as a mixture of brown (amorphous 
Si) and white (KCI) powders. Microscopic examination of the un- 
vashed products reveals what seem to be agglomerates of Si parti- 
ces with less than 1 wm diam. Washing with slightly acidic water 
easily removes the KCl. A tubular reactor for the preparation of 
lager quantities of products and ibly their separation via differ- 
ertial deposition is now being built. Provision is also being made for 
the addition of hot H2/Ar diluents and variable flow rates and 
pressures in this reactor. 


30431 (DSE/2457—3) Improved semiconductors for photovoltaic 
sola cells. Quarterly report No. 3, January 1—March 31, 1977. 
(Monosolar, Inc., Santa Monica, Calif. (USA)). 25 Apr 1977. 1Ip. 
Dep. NTIS, PC A02/MF AOl1. 

At the conclusion of nine months of work, the Monosolar- 
USC team has successfully demonstrated photovoltaic output from 
both cadmium telluride homojunction and n-t CdTe-p-type 
CuzTe heterojunctions prepared by cathodic electrochemical deposi- 
tion. Cells showing continued improvements in open circuit voltage 
now are being made both at Monosolar and USC. Characterizations 
show that decreased resistance and increased grain size of the 
polycrystalline layers can be achieved simultaneously by raising the 
temperature of the electrolyte and by annealing deposited films at 
various temperatures. Open circuit voltages have risen from a few 
millivolts to 0.2 volt in a matter of weeks, while efficiencies are 
presently 0.3% and are also increasing with process improvements. 


30532 (DSE/2457—4) Improved semiconductors for photovoltaic 
solar cells. Quarterly report No. 4, April 1—June 30, 1977. (Monoso- 
lar, Inc., Santa Monica, Calif. (USA)). 30 Jul 1977. Contract EX-76- 
C-01-2457. 8p. Dep. NTIS, PC A02/MF AO1. 

The contractor, Monosolar, and its subcontractor, the Uni- 
versity of Southern California, reduced to routine an electroplating 
method for making thin films of both n- and p-type CdTe and 
operable photovoltaic junctions of the two together on a substrate of 
electrically conductive, light transparent SnO2:Sb on glass. For the 
complete junctions, measured efficiencies ranging between 0.3 and 
0.6% have been achieved with indications that higher efficiencies 
could be achieved upon elimination of a spurious or parasitic junc- 
tion within the cell whose output appears to buck the desired one. 


30533 (DSE/2457—5) Improved semiconductors for photovoltaic 
solar cells. Quarterly report No. 5, July 15—October 31, 1977. 
(Monosolar, Inc., Santa Monica, Calif. (USA)). 30 Nov 1977. Con- 
tract EX-76-C-01-2457. 18p. Dep. NTIS, PC A02/MF AO1. 

The work of making low cost, large area cells is now being 
explored in two concurrent programs. Monosolar is concentrating 
on electroplating doped cadmium telluride homojunctions on ITO- 
coated glass substrates using aqueous electrolytes at a temperature of 
90°C. The USC program is exploring CdTe cells made in electro- 
lytes above 100°C in an effort to grow still larger polycrystallites 
than those measuring about 0.54 which are obtained by Monosolar 
at 90°C. Additionally, a group at USC are analyzing the junctions 
being made by both groups on a theoretical basis and have begun a 
detailed effort to characterize films and report on methods to im- 
prove their performance. latest cells made at 90°C by Monosolar 
display very encouraging values of V/sub oc/ = 0.5 volts showing 
good junction formation. Howver J/sub sc/ is still low around 9 ma/ 
cm? and fill factor continues to measure 0.25 to 0.3, both indicating a 
continuing problem either with high series resistance in the layers or 
at the rear contact made to the p-type layer with silver or both. At 
this writing the user group has not made a good complete cell but 
observations of individual layers are encouraging. 


30534 (ERDA/JPL/954589—77/2) Development of a process 
for high capacity arc heater production of silicon for solar arrays. 
Quarterly technical report, April—June 1977. Fey, M.G. (Westing- 
house Electric Corp., Trafford, Pa. (USA). Power Circuit Breaker 
Div.). Nov 1977. Contract NAS-7-100-954589. 67p. Dep. NTIS, PC 
A04/MF AOl1. 

A program to develop a high temperature silicon production 
process using existing electric arc heater technology is reported. 
Silicon tetrachloride and a reductant will be coinjected into an arc 
heated mixture of hydrogen and argon. Under these conditions, both 
reactants will be vaporized and a gas phase reaction will occur 
yielding molten silicon droplets and the co-product salt vapor. 
Techniques for high temperature separation and collection of the 
molten silicon will be developed using standard engineering ap- 
proaches, and the salt vapor will later be electrolytically separated 
into its elemental constituents for recycle. The major activities 
performed were to assemble cost information, select components and 
vendors, and estimate raw material and labor requirements (fabrica- 
tion/assembly/ for the individual subsystems, i.e., SiCl, storage and 
injection, Na storage and injection, plasma reactor and arc heaters, 
silicon separation and collection, and effluent (by-product) collection 
and disposal. Complete subsystem costs were compiled for the test 
system. Additional analyses were conducted to provide further 
consideration of silicon particle growth. Design refinements were 
incorporated into the silicon collection system. An alternative design 


ERA VOL. 3, NO. 13 


in place of the dual-water cooled condensers for effluent collection 
was analyzed. 


30535 (N—77-29604) Development of standardized specifications 
for silicon solar cells. Final contractor report. Scott-monck, J.A. 
(Spectrolab, Inc., Sylmar, Calif. (USA)). Aug 1977. Contract NAS3- 
19440. 83p. (NASA-CR—135233; REPT—380-6240). NTIS PC 
A0S5/MF A011. 

A space silicon solar cell assembly (cell and coverglass) 
specification aimed at standardizing the diverse requirements of 
current cell or assembly specifications was developed. This specifica- 
tion was designed to minimize both the procurement and manufac- 
turing costs for space qualified silicon solar cell assembilies. In 
addition, an impact analysis estimating the technological and eco- 
nomic effects of employing a standardized space silicon solar cell 
assembly was performed. 


30536 (N—77-30612) Evaluation of solar cells for potential space 
satellite power applications. Final report. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). 1 Jun 1977. Contract NAS9-15294. 56p. 
(NASA-CR—151498). NTIS PC A04/MF AO1. 

The evaluation focused on the following subjects: (1) the 
relative merits of alternative solar cell materials, based on perform- 
ance and availability, (2) the best manufacturing methods for various 
solar cell options and the effects of extremely large production 
volumes on their ultimate costs and operational characteristics, (3) 
the areas of uncertainty in achieving large solar cell production 
volumes, (4) the effects of concentration ratios on solar array mass 
and system performance, (5) the factors influencing solar cell life in 
the radiation environment during transport to and in geosynchron- 
ous orbit, and (6) the merits of conducting solar cell manufacturing 
operations in space. 


30537 (N—77-30615) In situ performance measurements of the 
Mitre photovoltaic array. Cherdak, A.S.; Haas, G.M. (Mitre Corp., 
Bedford, Mass. (USA)). Aug 1977. Contracts NAS7-100;JPL- 
954342. 108p. (NASA-CR—153888; MTR—7255). NTIS PC A06/ 
MF AOl. 

A data acquisition system was developed to provide more 
accurate and consistent measurement of the degradation of solar 
arrays. A technique was developed for in-situ measurement of photo- 
voltaic panels of sufficient quality to permit evaluation of electrical 
performance over extended periods of several years. 


30538 (N—77-30618) A theoretical study of heterojunction and 
graded band gap type solar cells. Annual report. Sutherland, J.E.; 
Hauser, J.R. (North Carolina State Univ., Raleigh (USA). Dept. of 
Electrical Engineering). Apr 1977. 150p. (NASA-CR—154783). 
NTIS PC A07/MF AOl1. 

A computer program was designed for the analysis of vari- 
able composition solar cells and applied to several proposed solar 
cell structures using appropriate semiconductor materials. The pro- 
gram simulates solar cells made of a ternary alloy of two binary 
semiconductors with an arbitrary composition profile, and an abrupt 
or Gaussian doping profile of polarity n-on-p or p-on-n with arbi- 
trary doping levels. Once the device structure is specified, the 
program numerically solves a complete set of differential equations 
and calculates electrostatic potential, quasi-Fermi levels, carrier con- 
centrations and current densities, total current density and efficiency 
as functions of terminal voltage and position within the cell. These 
results are then recorded by computer in tabulated or plotted form 
for interpretation by the user. 


30539 (PB—272604) Assessment of large-scale photoyoltaic ma- 
terials production. Final report. Gandel, M.G.; Dillard, P.A.; Sears, 
D.R.; Ko, S.M.; Bourgeois, S.V. (Lockheed Missiles and Space Co., 
Inc., Huntsville, Ala. (USA). Research and Engineering Center). 
Aug 1977. Contract EPA-68-02-1331. 128p. (LMSC-HREC-TR-D— 
497252). NTIS PC A07/MF AO1. 

Solar cell production at rates needed to supply continuously 
1% of projected U.S. power requirements in the year 2000 is 
examined. Si and CdS are followed from raw material extraction to 
finished cell; GaAs is reviewed less thoroughly. Numerical data are 
developed for air, water, and solid wastes, and compared with 
corresponding effects of equivalent coal-electric power. Mass and 
energy balance data are derived from flow sheets developed for this 
report. For Si, major problems requiring engineering solutions are 
material and energy inefficiencies. Very large byproduct streams 
should be eliminated to increase yield by as much as 59% or 
decrease air pollutant releases by 37% on a process weight basis. 
Power consumption in cell production creates indirect air pollutant 
emissions over half as large as those created by the coal-burning 
plants silicon might replace. CdS and GaAs are not as energy 
inefficient. Their metallic raw materials are themselves byproducts 
of other smelting operations. Atmospheric cadmium releases, and the 
potential for Cd or As spills are major problem areas. 


30540 (TID—27910) Heterostructure single crystal silicon pho- 
tovoltaic cell. Type A, semiconductor heterojunction silicon devices. 
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Quarterly report No. 1, September 27—December 31, 1976. Exxon/ 
GRU—1BEC.76. Ghosh, A.K.; Shaw, R.F.; Feng, T.; Fishman, C.; 
Merrin, S.; Grater, I. (Exxon Research and Engineering Co., Linden, 
N.J. (USA). Government Research Lab.; Emdex Corp., Milford, 
Conn. (USA)). Jan 1978. Contract EY-76-C-03-1283. 39p. Dep. 
NTIS, PC A03/MF AO1. 

An account is given of the work that has been done on SnO2/ 
Si Heterostructure solar cells. The first part involves characteriza- 
tion and analysis of cells obtained from Emdex Corporation and the 
second part deals with fabrication and analysis of cells made at 
Exxon. In the Emdex Innotech cells, a major portion of current 
losses are due to reflection and shadowing effects due to grids. The 
SnO: thin films act as an antireflection coating but are not compara- 
ble in performance to those used in commercial p/n junction solar 
cells. The shape of the spectral response curve was theoretically 
calculated by taking into account the reflection losses. In most cases 
it is not necessary to assume an inversion layer at the surface to 
account for the decrease in spectral response at short wavelengths. 
Further for these cells we did not observe photocurrent suppression 
as suggested in some earlier published work by others. The diode 
factor, the reverse saturation current, series and shunt resistances 
were determined for these cells. The diode factor n determined from 
dark and light I-V are not the same as one would expect from a 
normal solar cell. The first batch of newly fabricated SnO2/Si cells 
show low efficiency. The problems with these cells and ways to 
improve its performance are discussed. 


30541 (TID—27913) Thin films of silicon on low-cost substrates. 
Quarterly project report No. 1, September 1, 1976—November 30, 
1976. Chu, T.L. (Southern Methodist Univ., Dallas, Tex. (USA)). 
Dec 1976. Contract EY-76-C-03-1285. 44p. Dep. NTIS, PC A03/MF 
AOl. 

The objective of this program is to perform intensive studies 
concerning thin films of silicon on low cost substrates as an initial 
step for the fabrication of low cost thin film solar cells of relatively 
high efficiency and long life. Efforts during this quarter have been 
directed to the preparation of metallurgical silicon substrates by 
unidirectional solidification on a graphite support, the deposition of 
silicon films on metallurgical silicon substrates by the thermal reduc- 
tion of trichlorosilane containing appropriate dopants, the prepara- 
tion and characterization of polycrystalline silicon solar cells, the 
measurement of minority carrier diffusion length, and the prepara- 
tion and characterization of p-n junctions deposited on metallurgical 
silicon substrates. 


30542 Fokker—Planck analysis of photovoltaic systems. Gold- 
stein, L.H. (Sandia Labs., Albuquerque, NM). Energy (Stamford, 
Conn.); 3: No. 1, 51-62(Feb 1978). 

The battery state-of-charge, S(t), of an arbitrary photovoltaic 
system is analyzed as a Markov process driven by random white 
Gaussian perturbations of periodic insolation and load-demand pro- 
files. A Fokker-Planck equation for the probability density function 
of S(t) is derived, and S(t) minus its mean is recognized as a 
nonhomogeneous Wiener-Levy process. The Fokker-Planck equa- 
tion is solved under conditions of no barriers, one absorbing barrier, 
and two absorbing barriers, and the resulting probability density 
functions are used to obtain bounds on the complementary cumula- 
tive distribution function for the first passage time, x(t) = P[T > t], 
to the completely discharged or totally charged state. Limiting 
expressions for these bounds as t — 0 and t — infinity are obtained, 
and their asymptotic values are compared. Finally, a simple system is 
— to provide insight into the meaning of the equations devel- 
oped. 


30543 Consideration for using solar concentrators in photovoltaic 
systems. Backus, C.E.; Evans, D.L.; Florschuetz, L.W.; Jacobson, 
D.L.; Wood, B.D. (Arizona State Univ., Tempe). pp 1147-1153 of 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Concentration of sunlight onto solar cells can reduce the cost 
of electricity from photovoltaic systems in the near term and possi- 
bly even after flat photovoltaic array costs have been reduced by 
more than an order of magnitude. Cells have been designed especial- 
ly for high concentrations and have efficiencies as high as present 
day space cells. The cooling of cells under high concentrations does 
not seem to be a major constraint. The ultimate cost of these systems 
depends mostly on the cost per unit aperture of the reflective or 
refractive surface. Higher efficiency concentration cells are often 
desirable even if their costs are higher. 


30544 Solar cell array for concentrated sunlight. Yekutieli, G.; 
Brandstetter, A.; Haber, B.; Joulzary, R.; Kritchman, E.; Mandel- 
korn, J. (Weizmann Inst. of Science, Rehovot, Israel). pp 1154-1158 
of Proceedings of the 12th intersociety energy conversion engineer- 
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ing conference. Vol. II. La Grange Park, IL; American Nuclear 
Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The work effort at the Weizmann Institute on high concentra- 
tion solar cell arrays is described. The results of the study phase of 
the program, which involved procurement and evaluation of system 
components, were favorable, and integration of selected components 
and systems is underway. The criteria developed and the data from 
solar cells, optics, and tracking tests are discussed. Details of a 
successful laboratory model 2 axis tracking system are presented. It 
is concluded that development of high concentration arrays having 
efficiencies of at least 10% is now possible. 


30545 Photovoltaic applications for the National Park Service. 
Jarvinen, P.O. (Massachusetts Inst. of Tech., Lexington); Peatfield, 
C.R.; Haiges, H. pp 1159-1166 of Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. II. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The Energy Research and Development Administration 
(ERDA) has engaged MIT/Lincoln Laboratory (MIT/LL) to help 
stimulate markets for solar photovoltaic (SPV) electrical systems via 
a Field Tests and Applications (FT and A) Project by monitoring 
installation, operating, and maintenance requirements and costs of 
SPV systems in various applications. One such application, SPV 
installations in facilities operated by the U.S. National Park Service 
(NPS), represents commercial near-term markets within NPS and 
via exposure of the system to the public who visit NPS sites. 
Initialization of the Project and selection of the first NPS site are 
reported. 


30546 SEP full-scale wing technology development. Elms, R.V. 
Jr. (Lockheed Missiles and Space Co., Inc., Sunnyvale, CA); Young, 
L.E. pp 1329-1334 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A technology development program has generated a detail 
design of a lightweight 25 kW solar array for Solar Electric Propul- 
sion (SEP). The fabrication and test of a full-scale array wing, 32.0 m 
(105 ft) x 4.06 m (13.3 ft), is in progress to demonstrate technology 
readiness for fabrication, testing and flight of the large area 
lightweight solar array system. The requirements for the 66 W/kg 
array and the component testing that has been performed to demon- 
strate technology readiness in the areas of SEP mission environmen- 
tal survival, zero-gravity flat-fold array retraction, and NDT devel- 
opment testing are presented. A zero-gravity test program was 
performed in the NASA KC-135 aircraft using a 3 panel, full-width 
segment of the flat-fold array blanket with three degrees of panel 
stiffening. The full-scale solar array wing being fabricated is com- 
posed of three electrical modules, 76 x 200 cm (30 x 79 in.), and mass 
simulator panels each 76 x 400 cm (30 x 158 in.) employing 2 x 4 cm 
glass slides (4.5 panels) and aluminum mass simulators (35 panels). A 
full-scale FCC array blanket harness and coilable longeron extension 
mast are included in the array wing. 


30547 Technology for power in space. Mullin, J.P.; Holcomb, 
L.B. (National Aeronautics and Space Administration, Washington, 
DC). pp 1362-1369 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

As missions become more demanding, so do space power 
needs. The NASA program aimed at providing the power technol- 
ogy for NASA's future missions is discussed. Two major technology 
thrusts are covered: (1) toward multi-kilowatt power levels at low 
cost and, (2) toward very high performance. The underlying conver- 
sion research and technology effort is also reviewed. Photovoltaic 
conversion, electric batteries, fuel cells, thermoelectric conversion, 
Brayton cycles, and thermionic conversion technologies are re- 
viewed. 


30548 Array power output of non-identical electrical cells. Ap- 
pelbaum, J.; Bany, J.; Braunstein, A. (Tel Aviv Univ., Israel). pp 
1686-1692 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. Il. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 
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Energy conversion of electrical cells (photovoltaic, chemical 
and other cells) are of relatively low power and low voltage levels. 
The cells are therefore connected in an array to produce the desired 
power and voltage. The cells are ‘nonidentical” in their output 
parameters, and the parameter dispersions affect the array perform- 
ance in such a way that the power output is lower than the desired, 
and hence additional cells have to be added to compensate for the 
mismatch losses. The calculation of array output power of nonidenti- 
cal cells of any type is discussed. A more detailed calculation of the 
influence of the parameter dispersion on the array output power and 
the number of cells is given for ideal electrochemical cells. 


30549 Opto-electronic components: solar cells. Fischer, H. pp 1-8 
of Laser 75: opto-electronics. Waidelich, W. (ed.). Guildford, Eng.; 
IPC Science and Technology Press Ltd. (1976). (In German) 

Conversion of sunlight by the use of solar cells is by far the 
most important method of power supply for space applications. The 
physical principles underlying the photovoltaic energy-conversion 
process are briefly outlined. The present silicon solar cells are 
optimized in respect of maximum fr = won in converting sunlight. 
In respect to this, the principle and technologically necessary power 
loss factors are presented. Recent developments in silicon solar-cell 
technology are illustrated and compared with recent results 
achieved with other semiconductors. Economic aspects are dis- 
cussed, especially those concerning possible application of photovol- 
taic energy-conversion for terrestrial power supply. 


THERMIONIC AND THERMOELECTRIC CONVERSION 
REFER ALSO TO CITATION(S) 30518, 30547, 31198 


BIOMASS PRODUCTION AND CONVERSION 
REFER ALSO TO CITATION(S) 30518 


30550 (COO—2917-6) Biological conversion of biomass to meth- 
ane. Quarterly report, June 1—September 30, 1977. Pfeffer, 
J.T. (Illinois Univ., Urbana (USA). Dept. of Civil Engineering). Oct 
1977. Contract EY-76-S-02-2917. 29p. Dep. NTIS, PC A03/MF 
AOl. 

During the past quarter, work has continued on the use of 
beef feed lot manure for the production of methane. Additional data 
were collected on the operation of the fermentors at thermophilic 
temperatures. Data were also collected at the mesophilic tempera- 
ture. A considerable effort has been expended on characterizing the 
reactor effluent and evaluating the dewatering characteristics of the 
reactor slurry. Evaluation of the type of reactor on methane yields 
have continued. Data were collected on these systems operating at a 
total retention time of 10 days. Response of the system and reaction 
rates were determined. 


30551 (COO/2917—7) Biological conversion of biomass to meth- 
ane. Quarterly progress report. Pfeffer, J.T. (Illinois Univ., Urbana 
(USA). Dept. of Civil Engineering). Jan 1978. Contract EY-76-S-02- 
2917. 6p. Dep. NTIS, PC A02/MF AO1. 

Ogress in comparative studies of complete-mix and multi- 
stage reactors for use in the anaerobic fermentation of organic solids 
for methane production is reported. Results indicate that if a bal- 
anced population of organisms can be maintained in the initial stage, 
iy fermentation is more efficient than a complete-mix 
system. However, if the system is stressed, failure of the multi-staged 
system is more rapid. When the first stage is not inhibited due to a 
short retention time, the waste stabilization in the additional stages is 
minimal. Further studies on the effect of retention time on reaction 
rates indicate that the type of reactor design desired will depend 
upon the objective of the system. If it is desired to maximize the 
conversion of solids to methane, a staged system will produce more 
methane per unit volume of reactor for a given quantity of substrate. 
If the objective is to maximize methane production per unit volume 
of reactor, a single-stage reactor operating at near the minimum 
retention is required. Results of studies on the fermentation of 
manures and corn stover are discussed briefly. (JGB) 


30552 (COO/2981—6) Anerobic fermentation of agricultural re- 
sidues:; potential for improvement and implementation. Sixth quarter 
(third semi-annual) progress report, September 16, 1977—December 
15, 1977. Jewell, W.J.; Guest, R.W.; Loehr, R.C.; Price, D.R.; 
Gunkel, W.W.; Van Soest, P.J. (Cornell Univ., Ithaca, N.Y. (USA). 
Coll. of Agriculture and Life Sciences). 1977. Contract EY-76-S-02- 
2981. 45p. NTIS, MF A0O1. 

Portions of document are illegible. 

Progress is reported in a research effort to promote the 
development of new and/or improved technology to facilitate and 
promote the widespread use of anaerobic fermentation in agriculture 
as a source of renewable, clean energy. Activities for this quarter 
included: completion of the final draft of the final report describing 
the findings of the first year of the project; excavation and site 
preparation; construction of the full scale plug flow and pilot scale 
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random mixed fermentors; installation of the ram pump manure 
delivery system; construction of two buildings to house controls and 
appurtenances; and continued operation of the pilot scale plug flow 
fermentor. (JGB) 


30553 (COO/4076—2) Algal concentration by ultrafiltration. 
Monthly report, November 1—30, 1976 and quarterly report, Septem- 
ber 1—November 30, 1976. Gregor, H.P. (Columbia Univ., New 
York (USA). Dept. of Chemical Engineering and Applied Chemis- 
try). 1976. Contract EY-76-S-02-4076. 21p. Dep. NTIS, PC A02/MF 
AOl. 


The sulfonic acid, nonfouling type of membranes used in this 
project are of the slow, medium and fast varieties, as determined by 
their flux characteristics. The first series of tests were carried out 
with a suspension of Chlorella pyrenoidosa. Using a relatively slow 
membrane having a hydraulic permeability of approximately 2.3 psa, 
it was found that nearly the same flux was obtained with the 
Chlorella suspension, one which was constant over the entire run up 
to about 75% water recovery at which point the run was discontin- 
ued. Using a relatively fast membrane rated at 10 psa with the same 
suspension, a constant flux was achieved up to about 80% water 
recovery when the run was stopped. Repeated runs with the same 
feed and membrane and with the concentrate being decanted with- 
out membrane washing gave the same constant fluxes, showing an 
absence of membrane fouling. Cultures of Phormidium were then 
tested under similar conditions with water recoveries of about 90% 
on repeated runs. The fluxes did not change — during the 
same or repeated runs. In every case the optical density was that of 
the blank, 0.000 +- 0.001, showing that there was no leakage of 
chlorophyll through these membranes. Advantages and disadvan- 
tages, including cost, of five types of available membranes are 
discussed. (JGB) 


30554 (HCP/T2981—9> Anaerobic fermentation of agricultural 
residue: potential for improvement and implementation. Final report. 
Jewell, W.J.; Capener, H.R.; Dell’orto, S. (Cornell Univ., Ithaca, 
N.Y. (USA)). Feb 1978. Contract EY-76-S-02-2981. 456p. Dep. 
NTIS, PC A20/MF AO1. 

The results of studies designed to evaluate the potential of 
rapidly improving the technology of anaerobic fermentation of agri- 
cultural residues and methods of implementing it in existing agricul- 
tural operations are reported. The main objectives of this study were 
to: identify simple and low cost anaerobic fermentor design criteria 
that would be appropriate in small agricultural operations, develop 
high rate fermentor concepts that would enable multiple product 
recovery from the reactor, expand the information base particularly 
in the area of temperature influence on the process, and to review 
sociological and economic issues relating to implementation of fer- 
mentation technology. This study has identified several major anaer- 
obic fermentation concepts which illustrate that the technology may 
be rapidly improved. A simple reactor design utilizing an unmixed 
plug flow concept was shown to be comparable to the more complex 
completely mixed reactor when using dairy cow residue. A high rate 
thermophilic reactor designed to encourage flotation of particulate 
solids illustrated that liquid, solid, and gaseous products can be 
generated within the anaerobic fermentor thus eliminating an addi- 
tional dewatering unit process. A third reactor concept involved 
extension of the anaerobic attached microbial film expanded bed to 
the treatment of cow manure slurries. A high rate of methane 
generation was recorded. Comprehensive thermophilic fermentation 
studies (60°C) indicated that the increased temperature resulted in 
little improvement in total quantity or the rate of yield of gas over 
that obtained with mesophilic fermentation with reactor retention 
periods greater than 10 days. Finally, other areas where preliminary 
date were obtained are noted. 


30555 (LBL—6861) Pilot plant studies of the bioconversion of 
cellulose and production of ethanol. Wilke, C.R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 30 Sep 1977. Contract 
W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF AOl1. 

Work for the period July 1 to September 30, 1977 is summa- 
rized briefly. Results of the following studies are reported: analysis 
and evaluation of potential raw materials—chemical analysis of the 
Kudzu plant and effect of NO/sub x/ pretreatments on the hydroly- 
sis of wheat straw; utilization of hemicellulose sugars; process design 
and economic studies—hydrolysis process and ethanol fermentation; 
pilot plant process development and design studies—enhanced cellu- 
lase production and continuous hydrolysis. (JGB) 


30556 (LBL—7214) Potential of arid zone vegetation as a source 
of substrates. Bassham, J.A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Nov 1977. Contract W-7405-ENG-48. 
44p. (CONF-771158—1). Dep. NTIS, PC A03/MF AO1. 

From Seminar on microbial conversion systems for food and 
fodder production and water management; Kuwait City, Kuwait (12 
Nov 1977). 

Three aspects of the potential of vegetation in arid zones as a 
source of substrates are discussed. The first includes the limitations 
on efficiency of conversion of solar energy to the stored chemical 
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energy of biomass in green plants, and the subsequent biochemical 
pathways of carbon dioxide fixation and biosynthesis. Second is the 
potential of plants endogenous to arid zones. Finally, the use of 
covered agriculture or controlled environmental agriculture (CEA) 
is considered both in its present form and in terms of possible 
extenion to the large scale production of stable crops. (JGB) 


30557 (TID—27834) Fuels from sugar crops. Second quarterly 
report. Lipinsky, E.S.; Kresovich, S.; McClure, T.A.; Helper, E.W.; 
Lawhon, W.T. (Battelle Columbus Labs., Ohio (U SA)). 310 Oct 1977. 
Contract W-7405-ENG-92. 167p. Dep. NTIS, PC A08/MF AO1. 
Substantial progress was made on both the agricultural and 
the processing aspects of the fuels from biomass research program. 
Despite droughts and hurricanes, yields on narrow row spacings 
show substantial gains over conventional spacings at all locations for 
both sugarcane and sweet sorghum. The biomass gains are most 
pronounced (40% to 100% increase) for Louisiana sugarcane and for 
sweet sorghum in Louisiana and Texas (50 to 100% gains). Although 
biomass increases are smaller in Florida, early ripening and possible 
soil conservation effects cause interest in close spacing in Florida to 
be maintained. The concept of integrating sweet sorghum produc- 
tion with sugarcane production could expand the area available for 
extensive sugar crop production by a factor of 10 or more. Sugar 
beets and sweet sorghum mesh together well from an agronomic 
viewpoint and the introduction of the Canadian Separator Equip- 
ment Process may make feasible integration of the processing of 
these crops. Evaluation of U.S. and Brazilian ethanol technology 
indicates that ethanol can be made quite economically in locations 
with long sugarcane processing seasons (e.g., Hawaii and Puerto 
ico). The Melle Process practiced in Brazil appears to make 
possible extremely short fermentation times (10 to 16 hours, com- 
pared with 24 to 30 hours for U.S. practices). The primary key to 
reducing processing costs lies in increasing the concentration of 
ethanol in the fermented mash, not reduction in fermentation time. 
Suggestions for appropriate improvements have been made and the 
Reports of Invention filed with DOE’s patent office. Five appendi- 
ces are included. 


30558 (TID—27904/2) Evaluation of the use of agricultural resi- 
dues as an energy feedstock: a ten site survey. Volume II. Study area 
analysis. Alich, J.A. Jr.; Schooley, F.A.; Ernest, R.K.; Hamilton, R.; 
Louks, B.M.; Miller, K.A.; Veblen, T.C.; Witwer, J.G. (Stanford 
Research Inst., Menlo Park, Calif. (USA)). Jan 1978. Contract EY- 
76-C-03-0115. 402p. Dep. NTIS, PC A18/MF AO1. 

The results of a study of the feasibility of converting agricul- 
tural residues to produce energy are presented. Results of on-site 
surveys of ten study areas selected for analysis on the basis of a 
previous SRI county-by-county inventory of the quantity and avail- 
ability of residues produced within the continental United States are 
given. Two important factors in determining the feasibility of residue 
conversion to energy are price and availability of the residues. Eight 
of the ten study areas have significant quantities of relatively low- 
cost residues. Three currently available proven technologies, process 
steam production, electric power generation, and anaerobic diges- 
tion of residues to produce methane gas, are the most economically 
feasible conversion possibilities. Residue conversion by these tech- 
nologies is frequently cost-competitive with energy production at 
new facilities fueled with oil, propane, coal, or natural gas. 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 30516 


30559 (COO/4271—1) Sensitized photoelectrolysis of water with 
sunlight. Progress report, June 1—August 31, 1977. Ghosh, A.K.; 
Maruska, H.P. (Exxon Research and Engineering Co., Linden, N.J. 
(USA). Government Research Lab.). Sep 1977. Contract EG-77-C- 
02-4271. 63p. Dep. NTIS, PC A04/MF AO1. 

The subject of photoelectrolysis of water at illuminated semi- 
conductor electrodes to produce hydrogen is reviewed from 1839 up 
to the present. 119 literature references are cited. Critical interpreta- 
tions of important concepts in this area of investigation are given. 
Techniques for improving the response of cells are discussed, and 
the expected maximum efficiency is calculated. Additionally, some 
preliminary experimental results with impurity sensitization of TiO. 
electrodes and heterostructure formation are presented. 


30560 Electrolytes which are useful in solar energy conversion. 
Lichtin, N.N.; Wildes, P.D. (to Trustees of Boston University). US 
Patent 4,052,536. 4 Oct 1977. Filed date 24 Jun 1976. 8p. 

Electrolytes are disclosed which are useful in solar energy 
conversion and which have a wider range of wavelength response 
and enhanced activity compared to the photoredox system contained 
therein. These electrolytes contain one or more photosensitizing 
dyes which luminesce within the range of wavelengths absorbed by 
the photoredox system. 
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PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 30579, 30775 


30561 (ALO/2748—12(Vol.1)) Photovoltaic systems concept 
study. Final report. Volume I. (Spectrolab, Inc., Sylmar, Calif. 
(USA)). Apr 1977. Contract EY-76-C-04-2748. 78p. Dep. NTIS, PC 
A05/MF AO1. 

Conceptual system designs were developed for three sizes of 
photovoltaic solar electric power systems: a single family residence, 
a central station power plant, and two on-site intermediate systems 
(shopping center and commercial retrofit). A brief system descrip- 
tion and a summary of primary performance and economic charac- 
teristics are included for each of the three system designs. Principal 
conclusions for each are highlighted and overall system comparisons 
and recommendations are set forth. (MHR) 


30562 (DOE/ET—0034) Satellite Power System (SPS) concept 
development and evaluation program plan, July 1977—August 1980. 
(National Aeronautics and Space Administration, Washington, D.C. 
(USA); Department of Energy, Washington, D.C. (USA)). Feb 1978. 
63p. Dep. NTIS, PC A04/MF AO1. 

This is a joint DOE/NASA plan, in both its preparation and 
implementation. Studies are to be conducted over a three-year 
period leading to firm recommendations — the viability of 
the concept and the advisability and scope of its continued develop- 
ment. The $15.6 million budget is divided about 60/40 between 
DOE and NASA although the early part of the program emphasizes 
NASA activities. NASA will conduct the systems definition of the 
SPS; the plan provides for parallel studies at the Johnson ~ gy 
Center and the Marshall Space Flight Center. DOE will wor 
environmental, health and safety factors through the Assistant Secre- 
tary for Environment (ASEV) and will study SPS economic, inter- 
national and institutional issues and make comparative assessments of 
the concept through the Assistant Secretary for Energy Technolo 
(ASET). An overview of the program to evaluate the solar satellite 
power system concept is presented. (WHK) 


30563 Space construction base operations in support of solar 
power satellite development. McKhann, G.G. (McDonnell Douglas 
Astronautics Co., Huntington Beach, CA). pp 1716-1722 of Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 
ence. Vol. II. La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Development of the Solar Power Satellite (SPS) system for 
initial operation in the late 1990’s requires substantial orbital devel- 
opment activities in the mid-1980's leading to a key system develop- 
ment decision in about 1987. A manned Space Construction Base 
(SCB) in low-earth orbit is needed to support the SPS orbital 
development program. The SPS system development issues are 
defined, along with a candidate development program for resolving 
these issues. The development hardware (Test Article) systems of 
interest for the mid-1980's include: (1) a tapered linear array micro- 
wave antenna (123 x 125.6m "cross”) with a 57-kW/sub rf/ ampli- 
tron output, which is SCB constructed and operated in low-earth 
orbit (LEO) initially, and, subsequently, unmanned in geosynchron- 
ous earth orbit (GEO); and (2), a SCB-constructed and -operated 9 x 
14.4m planar array antenna (358 kW/sub rf/) powered by a 455-kWe 
silicon photovoltaic solar collector. A description of the above SPS 
development Test Articles is presented along with a description of 
the SCB and its related Test Article construction equipment and 
operations. 


30564 Design and analysis of a 5000-MW GaAIAs satellite power 
system. Tonelli, A.D.; McRae, W.V. (Rockwell International, 
Downey, CA). pp 1412-1420 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A satellite power system (SPS) was investigated for deliver- 
ing 5000 MW to the utility user on the ground for the post-1990 time 
period. The SPS is located in a geosynchronous orbit and utilizes 
GaAlAs solar cells to generate electrical power which is distributed 
to the satellite microwave antenna. The antenna converts the dc 
power into RF power which is transmitted to the ground and is 
received and collected by a rectenna. The rectenna converts the RF 
energy back to electrical energy and delivers the dc power to the 
utility grid. The reference SPS configuration is 2.05 km wide by 26.7 
km long. The SPS employs reflective mirrors to enhance the solar 
energy impinging on the GaAlAs cells which results in a significant 
weight and cost savings. A concentration ratio of 2 was used for the 
reflectors in the study. The overall efficiency of the SPS was 
calculated to be 7.5 percent, and the weight is 24.15 x 10° kg. 
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30565 Photovoltaic solar power satellites. Caluori, V.A.; Oman, 
H. (Boeing Aerospace Co., Seattle). pp 1378-1385 of Proceedings of 
the 12th intersociety energy conversion engineering conference. 
Vol. II. La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A synchronous-orbit photovoltaic solar power satellite would 
have a 146 km? array, a pair of one-km diameter antennas, and 
deliver 10 GW from its Earth station for 30 years. For solar cells the 
choice is silicon, with an efficiency of not much over 18 percent at 
standard space conditions, or gallium arsenide with perhaps 21 
percent by 1987, and much better resistance to radiation and less loss 
as the cell gets hot. Solar-flare protons are the main cause of 
radiation damage, degrading silicon cells protected by 50 xm of glass 
to 54 percent of initial output after 50 years. Thicker covers, 
weighing 200,000 kg per um per 100 km? are not optimum. Power 
lost by radiation degradation might be compensated by array refur- 
bishment or thermal annealing the cells. Concentrating sunlight is 
not as useful as previously expected, the reflectors being quickly 
degraded to 62 percent reflectance by radiation. Plasma leakage 
current losses restrict array voltages to around 1500 V at 500 km 
altitude if electric thrusters operate. In geosynchronous orbit leakage 
current at 40 kV would be trivial. 


30566 Power satellite construction location considerations. 
Davis, E.E. (Boeing Aerospace Co., Seattle). pp 1399-1404 of Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

One of the major decisions concerning an operational solar 
power satellite program is that of whether the satellite should be 
constructed in LEO or GEO. Key considerations such as satellite 
design differences, construction provisions, operations and environ- 
mental factors, transportation alternatives and cost are compared for 
the two construction location options for a photovoltaic power 
—_. Both options have been found to offer desirable advantages. 

ign and operational factors favor GEO construction; however, 
transportation cost advantages make the LEO option considerably 
more attractive. Since a power satellite program would be in compe- 
tition with other energy sources, the final decision in this matter will 
be highly sensitive to cost. Should the current trend continue, 
however, the LEO construction option with an electric OTV offers 
the greatest payoff. 


30567 Solar power satellite concepts and potential related space 
systems. Redding, T.E. (National Aeronautics and Space Adminis- 
tration, Houston, TX). pp 1405-1411 of Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. II. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The National Aeronautics and Space Administration (NASA) 
is studying several potential system concepts directed toward ex- 
ploiting space for earth-oriented benefits. A major challenge is 
development of the capability to construct and maintain large struc- 
tures in space at low cost. The development of this capability is 
— to the construction and operation of Solar Power Satellites 
(SPS). Recent parametric studies of alternate SPS design concepts 
have shown that the concept appears technically feasible. The para- 
metric studies were based on the use of advanced technology silicon 
solar cells for solar energy conversion. Solar array blanket unit 
masses Of 0.31 to 0.46 kg/m? were investigated. Conversion efficien- 
cies of 15 to 17 percent air mass zero (AMO at 247 K (30°C)) with a 
concentration ratio of two were considered. The systems were sized 
for a ground power output of 10'°W (10 GW). To the level of detail 
studied, no design or operational problems were encountered that 
did not appear amenable to solution; however, the economic viabil- 
ity of the SPS concepts studied is obviously dependent upon a 
combination of technology advancement and/or the costs of com- 
petitive sources. A summary of the Johnson Space Center (JSC) 
activities in the above areas is presented with emphasis on SPS 
system study efforts. Potential SPS subscale test articles and related 
development systems are also discussed in terms of their objectives 
and electrical power requirements. 


30568 Space power system design and development from an eco- 
nomic point of view. Hazelrigg, G.A. Jr. (ECON, Inc., Princeton, 
NJ). pp 1421-1427 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II]. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 
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The concept of a satellite solar power system offers a feasible, 
but unproven, long-range energy alternative. While the basic physics 
of these systems is understood, many developments are necessary in 
order to reduce the system cost to the point of being cost-competi- 
tive with alternative energy sources. Thus, a substantial technology 
advancement and verification program plus test and demonstration 
satellite programs are necessary before a full-scale satellite can be 
designed and built. It is important to properly identify those ele- 
ments of the technology that should be subject to development 
efforts, the goals of the corresponding development programs and 
the appropriate funding levels and schedules. Systems studies and 
designs play a major role in rationally formulating a development 
program. This paw uses an economic approach to place these 
studies into a framework for formulating a viable satellite solar 
power system development plan. 


30569 Solar power satellite construction: issues and needed tech- 
nology. Nathan, C.A. (Grumman Aerospace Corp., Bethpage, Long 
Island, NY). pp 1428-1436 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

An economic assessment of Solar Power Satellite (SPS) con- 
struction is presented, and an ys pce to advancing space construc- 
tion technologies through use of a small shuttle supported construc- 
tion facility is identified. Description of the ultimate construction 
base for a 5000 MW photovoltaic SPS is presented and used as the 
basis for evaluating the economic implications of plant capital cost, 
plant capacity, production rate, level of automation and cost of 
personnel on overall SPS costs. 


30570 Evolution of the photovoltaic, gravitationally stabilized, 
solid-state satellite solar power station. Cantafio, L.J.; Chobotov, V.; 
Wolfe, M.G. (Aerospace Corp., El] Segundo, CA). pp 1437-1444 of 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The satellite solar power station (SSPS) offers one approach 
to reducing future world energy problems but innovative design 
approaches must be pursued if such a system is to be realized by the 
turn of the century. An innovative generic SSPS concept, the 

ravitationally stabilized, solid-state satellite solar power station 
GSS‘PS) has been identified which alleviates a number of the major 
technical problems associated with other previously proposed SSPS 
designs. The evolution of the GSS‘PS is discussed. A specific 
example is described which consists of 24 pairs of sun-pointing 385 x 
2000-m solar panels, 3 km between centers, attached to a 72-km long, 
2-m diameter, low-loss circular waveguide supplying microwave 
energy to a 797-m solid-state dipole transmitting antenna. The array 
is passively stabilized by the gradient of the gravitational forces and 
therefore requires virtually no propellant replenishment servicing. 
The total satellite weighs approximately 19.5 x 10° kg and supplies 5 
GW of rectified power at the ground. 


30571 Comparative assessment of orbital and terrestrial central 
power plants. Caputo, R. (Jet Propulsion Lab., Pasadena, CA). pp 
1468-1475 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Recent studies of the space power system (SPS) are integrat- 
ed into a total social cost framework developed for terrestrial central 
electric power systems. Total social costs include the projection of 
commercial economics to the time frame of interest as well as the 
federal research, development and demonstration (RD and D) costs, 
the health impacts, the resources required, the environmental im- 
pacts and other social costs. The total energy system is evaluated 
from mining, construction, operation to deactivation. The SPS 
system is limited to transporting all materials from the earth’s surface 
to geosynchronous orbit. Use of the moon as a source of materials is 
excluded as is use of other than geosynchronous orbit for the power 
satellite. Only silicon photovoltaic is considered as the SPS energy 
conversion technique. Costs and impacts of the LWR are considered 
as a reference for nuclear systems, and the low BTU coal gasification 
with combined cycle gas and steam turbines is considered as a 
reference for a fossil central electric plant. The ground solar systems 
considered are solar thermal using the central receiver approach 
with thermal storage, and solar photovoltaic using the silicon cell 
with battery storage. The 1985 ERDA low cost photovoltaic goal of 
$0.50/W/sub peak/ is assumed to be achieved at 13 percent module 
efficiency. All ground plants are either designed for or operated at 
an annual average load factor of 0.7 baseload operation. 
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REFER ALSO TO CITATION(S) 30518, 30520, 30562, 30571, 
30641, 30768 


30572 Optimum operating conditions for a cylindrical parabolic 
focusing collector/Rankine power generation cycle system. Edenburn, 
M.W. (Sandia Labs., Albuquerque, NM). pp 1700-1705 of Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 
a7) tye II. La Grange Park, IL; American Nuclear Society, Inc. 
1977). 

From 12. intersociety energy conversion engineering confer- 

ence; = ton, DC, USA (28 Aug 1977). 
NF-770804—P2. 

oan operating temperatures, boiler temperatures, boiler 
pressure, and associated parameters which maximize solar to electric 
conversion efficiency and which minimize collector/storage/power 
cycle system cost have been determined for an electrical generation 
system which uses cylindrical parabolic focusing collectors as a 
source of heat, a stratified liquid unit for storage, and a Rankine 
power generation cycle for electrical generation. The study shows 
that electrical generation efficiency is maximized by using a peak 
superheat temperature near 635°K (683°F); but, when storage cost is 
considered, the minimum cost system uses a peak superheat tempera- 
= near 686°K (775°F) and a boiler pressure of 2.76 MN/m? (400 
psi 


30573 Economics of internal and external energy storage in solar 
power plant operation. Manvi, R.; Fujita, T. (Jet Propulsion Lab., 
Pasadena, CA). pp 1167-1173 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; ae Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; me — DC, USA (28 Aug 1977). 

INF-770804—P2. 

A haa approach is formulated to investigate the effect of 
energy storage on the bus-bar electrical energy cost of solar thermal 
power plants. Economic analysis based on this approach does not 
require detailed definition of a specific storage system. A wide 
spectrum of storage system candidates ranging from hot water to 
superconducting magnets can be studied based on total investment 
and a rough knowledge of energy in and out efficiencies. Prelimi- 
nary analysis indicates that internal energy storage (thermal) 
schemes offer better opportunities for energy cost reduction than 
external energy storage (nonthermal) schemes for solar applications. 
Based on data and assumptions used in JPL evaluation studies, 
differential energy costs due to storage are presented for a 100 MWe 
solar power plant by varying the energy capacity. The simple 
approach presented provides useful insight regarding the operation 
of energy storage in solar power plant applications, while also 
es a range of design parameters where storage can be cost 
effective 


30574 Evaluation of a chemical heat storage system for a solar 
steam power plant. Dayan, J.; Foss, A.S.; Lynn, S. (Univ. of Califor- 
nia, Berkeley). pp 1181-1188 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A heat storage system employing the reversible chemical 
reaction SOs reversible SO2 + '/2 Oz is synthesized and integrated 
with the central receiver and conventional steam power cycle of a 
solar electric power plant. Heat absorption by the chemical reaction 
takes place in the receiver during the day; heat release in a separate 
reactor produces 36 MW/sub e/ all night through steam generation 
at 2400 psi and 1000°F. For optimim use of heat, the storage system 
needs to be integrated during the daytime with a steam raising 
system having a power input about 5 times the storage charge rate. 
The overall efficiency of the combined system (net electrical output/ 
thermal input) is about 35%. 


30575 Thermal energy storage. Pierce, B.L.; Spurrier, F.R.; 
Wright, M.K. (Westinghouse Electric Corp., Pittsburgh). pp 1189- 
1194 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A discussion of a thermal energy storage subsystem is pro- 
vided which is integrated into a steam Rankine solar thermal electric 
power generation system. It uses phase change and sensible heat 
characteristics of the steam for energy transport and encapsulated 
salt for energy storage. Direct contact heat exchange is featured in 
the storage subsystem which has superior thermodynamic perform- 
ance and equipment simplicity compared to present baseline designs 
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using indirect heat transfer features such as being considered for the 
Central Receiver Solar Power 10 MW(e) Pilot Plant. System inte- 
gration and operation, thermal performance and mechanical design 
are discussed. 


30576 Integration of high temperature thermal energy storage 
into a Solar Thermal Brayton Cycle Power Plant. Beverly, W.D.; 
Engle, W.W.; Mahony, F.O. (Boeing Engineering and Construction, 
Seattle). pp 1195-1202 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Analytical methods have been developed to support the 
design and analysis of thermal energy storage (TES) systems for 
solar thermal power plants employing high temperature Brayton, 
closed cycle thermal engines with helium or air as the heat transport 
fluid. System level studies have been undertaken to assess the impact 
of storage on plant performance, to establish storage system design 
and performance requirements, and to evaluate various TES design 
alternatives. Data are presented to demonstrate the methodology 
used to relate required storage medium mass and storage heat 
exchanger effectiveness to plant operation conditions and perform- 
ance requirements. Conceptual designs with cost estimates are pre- 
sented for sensible heat and phase change TES devices. Solar power 
plant design sensitivity data showing the trades between collector 
area, storage time, plant performance, plant costs, and busbar energy 
costs are also included. 


30577 Dynamic modeling and sensitivity analysis of solar thermal 
energy conversion systems. Hamilton, C.L. (Jet Propulsion Lab., 
Pasadena, CA). pp 1218-1223 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Since the energy input to solar thermal conversion systems is 
both time variant and probabilistic, it is unlikely that simple steady- 
state methods for estimating lifetime performance will provide satis- 
factory results. The work described uses dynamic modeling to begin 
identifying what must be known about input radiation and system 
dynamic characteristics to estimate performance reliably. Daily op- 
eration of two conceptual solar energy systems was simulated under 
varying operating strategies with time-dependent radiation intensity 
ranging from smooth input of several magnitudes to input of con- 
stant total energy whose intensity oscillated with periods from '/4 
hour to.6 hours. Integrated daily system output and efficiency were 
functions of both level and dynamic characteristics of insolation. 
Sensitivity of output to changes in total input was greater than one. 
These findings support the feeling that interplay of radiation dynam- 
ics and collector response times affects the quality of energy deliv- 
ered, and therefore system performance. 


30578 Thermal engine solar power satellites. Gregory, D.L. 
(Boeing Aerospace Co., Seattle). pp 1386-1390 of Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. II. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Thermal engines are alternative to solar cells for power 
satellite energy conversion. Solar concentrators would provide 
energy at high temperatures for operation of closed Brayton cycle 
energy converters. The concentrators studied consist of 10° to 10‘ 
individually steerable metallized plastic film mirrors which direct 
energy into a cavity absorber system. Concentrator oversizing is 
used to compensate for radiation induced degradation. Choice of 
proper cavity absorber geometry and size limits the reflectance and 
reradiation losses; insulation must be provided to limit the conduc- 
tion loss. Closed Brayton cycle turbogenerators using inert gases as a 
working fluid can potentially achieve efficiencies as high as 45 
percent in this application. Approximately 60 machines would be 
used to achieve a 107 kW ground output. The system was optimized 
for minimum mass using constraints such as required output, launch 
vehicle capability and meteoroid resistance. System costs were esti- 
mated and were lowest when a "self powered” electric thruster 
transfer to geosynchronous orbit was employed. 


30579 Solar power satellites: a system overview. Woodcock, G. 
(Boeing Aerospace Co., Seattle). pp 1391-1398 of Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. II. 
La Grange Park, IL; American Nuclear Society, Inc. (1977) 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Solar power satellites represent a proposed means of tapping 
baseload electric utility power from the sun on a large scale. The 
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advantages of the space environment for generation of electric 

wer can thereby be “brought down to Earth.” These advantages 
include essentially continuous sunlight, the ability to construct very 
large solar collectors with minimum resource investment, and the 

ility to always aim the collectors at the sun. The achievement of 
this goal will require the development of a technology of large-scale 
industrial s operations. The er base from which to 
begin this development is available today. Studies presently in pro- 
gress, sponsored by ERDA and NASA, are defining the systems, 
development approaches, and risks and costs for this venture and 
evaluating the probable benefits of the system against these risks and 
costs. The major design considerations for solar power satellites are 
——— , and some new concepts for development and commer- 

ialization are discussed. 


30580 Optimizing a low cost satellite energy system. Drummond, 
J.E. (Maxwell Labs., Inc., San Diego, CA). pp 1461-1467 of Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The potential advantages of proposed geostationary power 
satellites frustrated by probable ionospheric damage and high cost 
encouraged the derivation and now the optimization of a modified 
satellite power system using lower, sun-synchronous orbits designed 
to minimize the limitations while avoiding creation of comparable 
new limitations. The previously proposed Iso-insolation Power Sat- 
ellite (IPS) system would, among other things, eliminate localized 
enhancement of electron density in the ionosphere arising from and 
a microwave transmission from power satellites, introduce a 
new satellite form which appears to be an improvement on current 
designs, significantly reduce power converter mass through utiliza- 
tion of a ferroelectric heat engine, and greatly reduce the size and 
weight of both the transmitting and receiving antennas due to the 
much shorter microwave link. It appears that a relatively simple 
derivative of the Space Shuttle could be used to implement the IPS 
system, and that—once implemented—such a system could provide 
weed continuously worldwide at a cost significantly lower than 
ossil or nuclear power. A condition on the system's economy is that 
it must have load centers distributed throughout the world including 
the oceans where hydrogen could be produced for mobile vehicle 
use. 


30581 Solar thermionic power systems for terrestrial applica- 
tions. Shimada, K.; Swerdling, M. (Jet Propulsion Lab., Pasadena, 
CA). pp 1590-1601 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The results of a feasibility study which showed that a low- 
temperature, high-efficiency thermionic power system can efficiently 
convert solar energy to electrical energy without heat transport as 
required by most solar thermal systems are described. A 3-dimen- 
sional (2-axis tracking) 93m? parabolic solar concentrator, consisting 
of mirrors on a foam glass substrate and designed to a concentration 
ratio (mirror area/aperture area) of 2000 is considered for producing 
a design temperature of 1100°C (1400°K) at an efficiency of 74 
percent. A tracking subsystem must track the sun at an accuracy of a 
nominal +-1.0 degree for maximum use of the sun’s energy. Each 
complete solar thermionic power system unit rated at about 20 kWe 
peak can generate approximately 48 x 10° kWh/yr. In addition, a 
thermal energy conversion system can be cascaded within the ther- 
mionic power system so that the high quality waste heat can be 
further utilized to increase the net electrical output. An overall 
system efficiency greater than 40 percent could be achieved with 
such a system. Potential applications of a solar thermionic power 
generation system are remote sites (commercial, military, residence), 
apartment house complexes, heating and cooling, hydrogen produc- 
tion and large power stations. Solar thermionic power plants with 
power capabilities of 1 through 1000 MWe are considered for 
making meaningful cost estimates. For example, the specific cost of a 
1000 MWe power fay consisting of 50,000 units without power 
processing is about $690 kWe. The addition of power processing for 
— into the utility bus increases the specific cost to about $1050 

e. 


30582 Solar-thermal power station delivers first electricity. 
Chabbal, R.; Deflandre, J.; Etievant, C.; Peube, J.L.; Rodot, M. 
CNRS Res.; No. 6, 2-7(1977). 

Initial operation of the French prototype solar thermal power 
plant at Odeillo is discussed. Delivery of 64kW of electrical power 
into the French electric power network is announced. Principles and 
engineering problems of solar thermal electric power plants are 
reviewed. A flow diagram of the prototype plant at Odeillo is 
presented and discussed. Tower focus and distributed-collector 
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power plants are compared. Future research areas for technical and 
economic optimization of solar thermal electric power plants are 
briefly listed. (RME) 


CENTRAL RECEIVER 


30583 (SAND—77-1845C, pp 152-156) Digital radiometric 
system. Wright, C.L. (Sandia Labs., Livermore, CA). 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

The solar central receiver concept for the generation of 
electrical power requires the use of a field of tracking mirrors called 
heliostats which focus solar insolation onto a tower mounted receiv- 
er. A working fluid is used to absorb radiant energy in the receiver 
and is in turn used to power a conventional steam turbine generator 
or is transferred to storage for later use. As a part of Sandia 
Laboratories activities in this area, a heliostat test facility has been 
established at Livermore, for the purpose of developing measure- 
ment techniques for the performance evaluation of full scale helios- 
tats. Four heliostats representing the designs by Martin Marietta, 
McDonnel Douglas, Boeing and Honeywell have been installed at 
the facility and will be operated, along with any future designs, on a 
—_ term basis in order to evaluate degradation effects as well as 
performance under a variety of insolation and meteorological condi- 
tions. It is the purpose of this project to develop measurement 
capabilities, applicable to use in a proposed 10 MWe pilot plant and 
future commercial plants, for the periodic evaluation of individual 
heliostats or groups of heliostats. A system is described which uses a 
— camera with digitized readout to view the image of the 

eliostats. 


30584 Design of a sodium-cooled, central receiver solar power 
plant. Johnson, T.L.; Thomson, W.B. (Rockwell International, 
Canoga Park, CA). pp 1203-1208 of Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. II. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The design of a 100-MWe sodium-cooled, central receiver 
solar power | pen is presented. A sodium-cooled system has the 
advantages of good heat transfer, stable coolant flow, and high 
efficiency. Sodium components either are available now or will soon 
be available as a result of the sodium-cooled reactor programs. A 
description of three liquid sodium heat transport systems are present- 
ed. Several alternative storage options are examined. The all sodium 
thermal storage concept using a hot storage tank and a cold storage 
tank is simple, affords operational flexibility, and effectively decou- 
ples the receiver system operation from the steam generator—a 
substantial epg) advantage. A sodium quantity of 15.3 x 10°kg 
is required for 6 h of plant bo perm on stored energy at 100% of 
rated power. The sodium-cooled plant initial cost is slightly less than 
an equivalent water-cooled plant. However, levelized energy costs 
are 18% lower for the mid-1980's. 


30585 Solar thermal conversion to electricity utilizing a central 
receiver, open cycle gas turbine design. Grosskreutz, J.C.; McBride, 
E.J.; Gray, D.C. (Black and Veatch Consulting Engineers, Kansas 
City, MO). pp 1209-1217 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A conceptual design of a 60 MWe gas turbine solar/electric 
system has been completed. Four cavity-type, ceramic-tube heat 
exchangers produce the approximately 1800°F air required. The 
turbine-generator and receiver cavities are located at the top of a 650 
foot reinforced tower, which is surrounded by two-axis tracking 
heliostats. The capital cost of the plant, in 1976 dollars, is estimated 
as $1350 to $1660 per kilowatt, depending on heliostat costs. Hybrid 
operation makes this plant eligible for capacity credit in a utility 
network. The primary hardware development required is the ceram- 
ic tube heat exchanger. Silicon carbide tubes have been thermally 
cycled, using radiant heat, for over 600 cycles with material tem- 
peratures up to 2430°F. No tube failures or material degradation 
were experienced. The results of these cycling tests verified the 
temperature and stress analysis methodologies used in the plant 
conceptual design. The design and test plan for a 1 MWt bench 
model have been completed. 


30586 One MW/sub th/ solar cavity steam generator solar test 
program. Tracey, T.R. (Martin Marietta Corp., Denver); Blake, 
F.A.; Royere, C.; Brown, C.T. pp 1224-1230 of Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. II. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 
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See CONF-770804—P2. 

The primary objective of this program was to demonstrate 
the efficient conversion of solar energy to thermal energy in the 
form of steam as soon as possible. The largest solar test facility 
available was the 1 MW/sub th/ facility located in Odeillo, France. 
Therefore, the test article was designed for testing at the 1 MW 
level. The test article is a cavity type receiver with an aperture of 
1.03 meters (40.2 in.). The inner walls consist of blackened steel 
tubes designed to deliver steam at 8619 kPa (1250 psig) and 510°C 
(950°F). The solar testing consisted of a total of 161 hours of which 
71.5 hours were at rated operating conditions 8619 kPa (1250 psig), 
510°C (950°F) and 105 hours were at full boiler pressure. The 
maximum power input was 738 kW. The measured thermal efficien- 
cy of the cavity was 92%. During the program the receiver was 
cycled to rated conditions twenty-six times and the boiler was cycled 
to rated conditions thirty times. In addition, many other transients 
were encountered including cloud interruptions. 


TOTAL ENERGY AND HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 30581 


30587 Commercial applications of solar total energy systems. 
Boobar, M.G.; McFarland, B.L.; Nalbandian, S.J.; Smith, K.E. 
(Rockwell International Corp., Canoga Park, CA). pp 1693-1699 of 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A methodology has been developed by Atomics International 
under contract to the Energy Research and Development Adminis- 
tration to define the applicability of solar total energy systems 
(STES) to the commercial sector (e.g., retail stores, shopping cen- 
ters, offices, etc.) in the United States. Candidate STES concepts 
were selected to provide on-site power generation capability, as well 
as thermal energy for both heating and cooling applications. Each 
concept was evaluated on the basis of its cost effectiveness (i.e, as 
compared to other concepts) and its ability to ultimately penetrate 
and capture a significant segment of this market, thereby resulting in 
a saving of fossil fuel resources. The photovoltaic STES appears 


favorable for applications under 800 kWe; whereas the organic 
Rankine STES would be more cost effective for larger energy 
demand applications. Initial penetration of these systems are expect- 
ed to occur in the northeast for large shopping centers in the 1985 to 
1995 time period. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 30518 


30588 (TID—27815/3) Ocean thermal energy conversion: test 
facilities study. Volume 3. Appendices. Final report. (TRW Systems 
and Energy, Redondo Beach, Calif. (USA)). Sep 1976. Contract EY- 
76-C-03-1158. 535p. Dep. NTIS, PC A23/MF AO1. 

Requirements were developed for both landbased and sea- 
based test facilities to test critical OTEC heat engine components. 
Various energy-intensive industrial processes applicable to OTEC 
have been examined, and an integrated test program developed. This 
report has been prepared in three volumes. Volume 3, Appendices, 
documents much of the background analysis and most of the calcula- 
tions and tradeoffs performed during these studies. 


30589 (TID—27949) OTEC thermal resource report for Western 
Gulf of Mexico. (Ocean Data Systems, Inc., Monterey, Calif. 
(USA)). Oct 1977. Contract EG-77-C-01-4028. 68p. Dep. NTIS, PC 
A04/MF AOl1. 

Most probable monthly temperature profiles from surface to 
1500-meter depths were developed for nine one-degree latitude- 
longitude squares in the Western Gulf of Mexico for Ocean Thermal 
Energy Conversion (OTEC) purposes. This part of the Gulf of 
Mexico has no permanent current system. Occasional warm eddies 
formed by cut-offs from the loop current drift westward through the 
area, but they are weak with temperature variations of one or two 
degrees Centigrade and currents less than 2 knots. Consistent AT’s of 
20°C are available throughout the year in some of the southern 
squares but in only 6 months in the northern part of the area. An 
inventory summary of the temperature observations available in the 
area is included as well as overall bathymetric information. The 
monthly temperature data are provided in tabular form and as plots 
of AT versus depth for each latitude-longitude square. All soundings 
and analyses are being delivered to the National Oceanographic 
Data Center (NODC) to be maintained in an OTEC file. A separate 
annex to this report contains detailed bathymetry, complete data 
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inventories, locator plots of all observations and results of intermedi- 
ate analysis. 


30590 (TID—27952) OTEC thermal resource report for Key 
West area. (Ocean Data Systems, Inc., Monterey, Calif. (USA)). Oct 
1977. Contract EG-77-C-01-4028. 65p. Dep. NTIS, PC A04/MF 
AOl. 

Most probable monthly temperature profiles from surface to 
1500-meter depths were developed for eight one-degree latitude- 
longitude squares in the Key West area for Ocean Thermal Energy 
Conversion (OTEC) purposes. This part of the Gulf of Mexico is the 
site of a semi-permanent current system. The inflow is northward 
through the Yucatan channel. Then the water turns eastward at 
variable latitudes from 23N to 29N, and then exits through the straits 
between Key West and Cuba. The loop current is accompanied by 
warmer water in the center and cooler water outside the current. 
This temperature variability is reflected in the thermal resource. 
Also, the northern part of the region undergoes surface cooling in 
winter and spring. Consistent AT’s of 20°C are available throughout 
most of the year in these areas. An inventory summary of the 
temperature observations available in the area is included as well as 
overall bathymetric information. The monthly temperature data are 
provided in tabular form and as plots of AT versus depth for each 
latitude-longitude square. All soundings and analyses are being deliv- 
ered to the National Oceanographic Data Center (NODC) to be 
maintained in an OTEC file. A separate annex contains detailed 
bathymetry, complete data inventories, locator plots of all observa- 
tions and results of intermediate analysis. 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 31060 


30591 Solar energy for buildings, houses, and pools. Merriam, 
M.F. Berkeley, CA; Marshal F. Merriam (1977). 319p. (NP—22760). 

The following chapters are included: solar collectors, domes- 
tic hot water, insolation, solar space heating, solar cooling, passive 
space heating, industrial and commercial applications, swimming 
pool heating, and appendices. (MHR) 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 30516, 30517, 30520, 30591, 
30627, 30639, 30640, 30642, 31191, 31207 


30592 (CONF-761052—, pp 14.1-14.11) Solar assisted electro 
hydronic system for Shooks Run Apartments, Colorado Springs, Colo- 
rado. Barkmann, H.; Wood, P.; Steward, D.; Martin, G.; Yergensen, 
D.G. 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

A proposal to retrofit a low cost housing project containing 
12 apartment units with a solar augmented heat pump system is 
described. The system design selections were made as a result of 
computer calculations of peak heat load requirements. The system 
design is described. (MOW) 


30593 (CONF-761052—, pp 15.1-15.20) EPRI/SHAC. 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

Public Service Company of New Mexico (PNM) is participat- 
ing in a project funded by the Electric Power Research Institute 
(EPRI). The project will result in five residential solar augmented 
heating and air conditioning systems for the Albuquerque area. The 
prime contractor, Arthur D. Little Co. (ADL), is expected to 
develop a model capable of predicting solar systems that will operate 
in harmony with utility systems. An important feature of this model 
will be the ability to forecast the impact of solar systems on a typical 
utility grid. Long Island Lighting Company (LILCO), the other 
electric utility working on this project, and PNM are referred to as 
the participating utilities. In this capacity we advise EPRI and ADL 
on questions they have regarding the model to include data input the 
utilities would most likely have available and outputs that would 
prove most helpful. Each utility has provided specific information 
unique to its respective operation such as cost of fuel, incremental 
demand costs, and load curves by the month for typical holidays and 
weekdays. The model developed will use the information given by 
the utilities as a basis for establishing hypothetical rate structures that 
will closely parallel actual cost of electric energy. These will be 
needed to compute the homeowner's life cycle costs for the solar 
systems. The follow-on phases will consist of the creation of work- 
ing drawings for the homes, building the homes, and data gathering 
on the residences in use. 
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30594 (CONF-761052—, pp 16.1-16.19) UNL-LES solar-heat 
pump demonstration house first winter performance. Bourne, R.C. 
(Univ. of Nebraska, Lincoln). 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pum mae conference. 

This paper summarizes performance of the UNL-LES* dem- 
onstration home from November 2, 1975 to May 21, 1976. Project 
design is described in a paper presented by the author at ISES ‘75 in 
Los Angeles. Construction began in mid-June, 1975, with comple- 
tion in mid-October; full monitoring began with occupancy by a 
family of three on November 2, 1976. After the first winter's 
Sa. changeover to cooling mode occurred on May 21, 1976. 

demonstration house is unique in its use of a solar-assisted heat 
= with thermal storage on the “condenser side” during the 
eating mode. This approach has been largely overlooked in light of 
the performance penalty resulting from high condensing tempera- 
tures (required to maintain thermal storage at a temperature ade- 
quate for direct space heating). However, several significant advan- 
tages of the “condenser-side” configuration favor closer scrutiny: (1) 
Extremely low collector costs, both initial and maintenance. (2) 
Potential for “off-peak” heat pump operation, both winter and 
summer. (3) Heat pump access to outdoor air for auxiliary heating. 
During its first winter of operation, nagging operating problems and 
suboptimal control strategies have prevented significant energy sav- 
ings, but collected data suggests that system improvements should 
result in economic viability in many areas of the U.S. 


30595 (CONF-770367—) Proceedings of a conference on solar 
energy for heating greenhouses and greenhouse-residential combina- 
tions. Bond, T.E.; Godbey, L.C.; Zornig, H.F. (Ohio Agricultural 
Research and Development Center, Wooster (USA); Energy Re- 
search and Development Administration, Washington, D.C. (USA)). 
Nov 1977. 350p. Dep. NTIS, PC A05/MF AO1. 
From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 
Seventeen papers are included. A separate abstract was pre- 
ed fcr each for Energy Research Abstracts (ERA); eight are 
included in Energy Abstracts for Policy Analysis (EAPA). (MHR) 


30596 (CONF-770367—, pp 8-13) Energy management and 
energy tools that can be used by the greenhouse grower. Pretzer, R. 
(Pretzer Farms, Cleveland). Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

Energy storage, total energy, and new approaches to energy 
usage are discussed in general terms. An air-support is pictured and 
its advantages are mentioned. The need for suppliers to get new 
products to the growers is emphasized. (MHR) 


30597 (CONF-770367—, pp 14-52) Greenhouse-residence utiliz- 
ing a “clearview” solar collector and two-stage evaporative cooling. 
Peck, J.F.; Hodges, C.N.; Jensen, M.H.; Thompson, T.L. (Univ. of 
Arizona, Tucson). Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

A pa at the University of Arizona demonstrates the 
heating of a residential unit through the use of a solar collector- 
greenhouse, as well as producing vegetables for home use. Integrat- 
ed into the demonstration unit is the Clear View solar collector and 
rock bed. Also included in the facility is one or two stage evapora- 
tive cooling for summer use. The integration and performance of 
these concepts are reported. (MHR) 


30598 (CONF-770367—, pp 53-78) Construction and operation 
of a solar heated residence/greenhouse combination. Smith, C.C. 
(Colorado State Univ., Fort Collins). Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

A solar heated residence/greenhouse combination structure 
has been developed and operated during the 1976 to 1977 heating 
season by the Solar Energy Applications Laboratory at Colorado 
State University. The greenhouse is situated on the south side of the 
structure with a solid wall separating it from the residence area. 
Each area comprises 640 square feet (59.5 square meters) with 450 
square feet (42 square meters) of growing area in raised benches. 
Solar heat is collected by forced air through the greenhouse and flat- 
plate solar collectors and stored as sensible heat in a rock bed for 
nighttime or cloudy day use. The solar system was started up on 
December 10, 1976, and has operated without interruption since that 
date. Performance data have been obtained and are reported. Oper- 
ational and construction characteristics of this solar project are also 
documented. 
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30599 (CONF-770367—, pp 79-95) Dynamic versus steady-state 
thermal analysis of solar residence/greenhouse combination. Zornig, 
H.F. (Dept. of Agriculture, Clemson, SC); Fowler, R.C.; Godbey, 
L.C. Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

The second phase of a research project directed at developing 
practical residence/greenhouse combinations is covered. The dy- 
namic thermal analysis was described. Only the effect of changing 
the volume of rock storage was checked. Plans, operating modes, 
and photographs of models solar residences/greenhouse combina- 
tions are shown. (MHR) 


30600 (CONF-770367—, pp 96-121) Dynamic thermal simula- 
tion of a prototype solar heating and cooling system. Fowler, R.C.; 
Martelli, V.P. (Mechanics Research Inc., Santa Monica, CA). Nov 
1977. 


From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

The results and the description of the dynamic thermal analy- 
sis of one of the two prototype residence-greenhouse designs are 
presented. The adequacy of the second design was judged on a 
preliminary basis by comparison of the design parameters and envi- 
ronmental conditions of the two designs. A transient, dynamic 
simulation for three summer months and three winter months using 
historical weather data was performed. Also, a two week period of 
winter weather was used for two simulations to evaluate the effect of 
reducing the rock load physical size by 25 percent and 50 percent, 
respectively. (MHR) 


30601 (CONF-770367—, pp 135-149) Performance of the New 
Jersey solar system for heating greenhouse. Mears, D.R.; Roberts, 
W.J.; Simpkins, J.C. (Rutgers Univ., New Brunswick, NJ). Nov 
1977. 


From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

Research on solar heating of greenhouses at Rutgers has been 
geared to applications with commercial, double-covered polyethyl- 
ene structures. Emphasis has been placed on the development of 
relatively low-cost systems in order to have an economically feasible 
alternative to fossil fuel for greenhouse heating as soon as possible. 
The materials and construction techniques being utilized are current- 
ly available in the greenhouse industry. The performance of the 
system from September 1976 through February 1977 is presented. 
Based upon experience to date, some estimates are made regarding 
the economic potential of the entire system based on current prices. 


30602 (CONF-770367—, pp 149-165) Soil and groundwater for 
solar heat storage in heating and cooling greenhouses. Dale, A.C.; 
— L.W.; Hammer, P.A. (Purdue Univ., Lafayette, IN). Nov 
1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

An insulated solar energy collector has been fabricated with 
two reflectors to concentrate the solar energy. The reflectors are 
placed at the top and bottom of the collector at such an angle so as 
to reflect additional solar energy into the collector, thus increasing 
efficiency. Air serves as the energy exchange medium between the 
collector and storage field. The solar heated air is being blown 
through an insulated energy storage field of soil and groundwater at 
a depth of seven and nine feet for transfer of the heat to these 
materials. A pilot plan of the setup and a cross section through the 
system are shown. 


30603 (CONF-770367—, pp 166-185) Crop response in solar 
heated greenhouses ventilated with deep coal mine air. Buxton, J.W.; 
Walker, J.N.; Collins, L.; Knavel, D.; Hartman, J. Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

A mine-air ventilated greenhouse was suitable for the produc- 
tion of many greenhouse crops from mid-February through Novem- 
ber. The temperature ranged from 16°C (60°F) to 30°C (85°F) 
during the day and remained a constant 12 to 13°C (53° to 55°F) at 
night. High-quality lettuce, snapdragons, carnations and: bedding 
plants were grown in the greenhouse during the period. During the 
winter the relative humidity remained near 100 percent day and 
night. The constant high humidity caused serious diseases and phys- 
iological problems on lettuce, carnations, and snapdragons. 
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30604 (CONF-770367—, pp 205-219) Computer simulation of 
solar greenhouse heating systems for economic optimization. McCor- 
mick, P.O. (Lockheed Missiles and Space Co., Inc., Huntsville, AL). 
Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

An attempt was made to produce a computer simulation that 
could be used with confidence to analyze the performance character- 
istics of solar-heating systems for commercial greenhouses. To assure 
the validity of the simulation, a small-scale solar-heating system and 
greenhouse were built and tested. The results of the first winter's test 
were compared with the computed results, and modifications were 
made in the computer simulation to improve the accuracy. 


30605 (CONF-770367—, pp 256-286) Experimental results of a 
greenhouse solar collection and modular gravel storage system. 
Wilson, G.E. (Cornell Univ., Ithaca, NY); Price, D.R.; Albright, 
L.D.; Scott, N.R.; Langhans, R.W.; Chandra, P. Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

The greenhouse can be used as a collector; it does collect 
more heat than needed during the day to maintain inside growing 
temperatures especially in the spring and fall. There is enough space 
within or under a greenhouse to use rocks to store the heat drawn 
off from the greenhouse ridge. Expertise in designing rock storage 
systems and the advantages of using small size crushed rock or 
gravel are discussed. It is felt that present day greenhouse designs 
are outmoded and that much less glazed area can be afforded if 
reflection is used to multiply incoming southern light. This should 
increase collection efficiencies. 


30606 (COO—2769-5) Solar house heating system using reflec- 
tive pyramid optical condensing system. Evaluation of performance, 
June 1, 1975—December 31, 1976. (Wormser Scientific Corp., Stam- 
ford, Conn. (USA)). Jan 1978. Contract EY-76-C-02-2769. 83p. Dep. 
NTIS, PC A0S/MF AO1. 

The prototype system, previously built on Westover Road, 
Stamford, Connecticut, was upgraded, instrumented, and evaluated. 
It was found to perform essentially as expected, but the open 
construction was found to have problems. A fully enclosed model 
Pyramidal Optics house was built by Better Homes of Delaware 
near Rehoboth, Delaware. After a number of significant improve- 
ments were made in the optical concentrating system and the flat 
plate receiver assembly, the system was monitored throughout the 
winter of 1976/1977 and found to perform very well. The solar 
contribution to heating amounted to 70 percent during the severe 
winter months and is expected to exceed 80 percent throughout the 
year. The Pyramidal Optics system has been found to have a number 
of economic and operational advantages. It is planned to evaluate 
additional systems in other locations and different climatic condi- 
tions. 


30607 (DOE/AD—0006/1) DOE facilities solar design hand- 
book. (Department of Energy, Washington, D.C. (USA)). Jan 1978. 
Contract W-7405-ENG-36. 177p. Dep. NTIS, PC A09/MF AOl. 

This handbook covers design of solar heating systems for 
commercial and laboratory buildings at Department of Energy Fa- 
cilities. It includes discussions of solar energy fundamentals, solar 
heating and cooling technology, systems, and components, as well as 
a discussion of solar system economics. Quantitative analysis, with 
generalized design and sizing curves, is presented for solar heating so 
that collector and other system parameters can be cost-economically 
sized without a computer simulation. Solar system design consider- 
ations and guidelines, as well as guidelines for developing subsystem 
specifications, are presented. Thus this handbook is both a primer for 
the solar novice and a reference manual for the solar system design- 
er. 


30608 (EPRI-EA—407) Solar energy and the heat pump in a 
northern climate. Final report. Stewart, R.; Healey, J.; Murphy, B.; 
Scott, J. (State Univ. of New York, Albany (USA)). Dec 1977. 68p. 
Dep. NTIS, PC A04/MF AOl1. 

The Alumni House-Conference Center (AHCC) on the 
campus of the State University of New York at Albany, combines 
2300 sq. ft. of copper solar panels with a water-to-water heat pump, 
an air-to-water heat pump, an electric boiler and two eight thousand 
gallon storage tanks. The building is instrumented to provide data 
for the time variant electric power demands, the impact of meteoro- 
logical variables, peak storage capabilities, the efficiency of the solar 
panels, coefficient of performance of the heat pumps and the heating 
system performance factor. Computer simulations of the heat budget 
of the AHCC have been prepared and verified. A series of economic 
analyses provide Return on Investment comparing the air source 
heat pump to the solar assisted water-to-water heat pump and using a 
base case of electric heating peak shaving. Incremental costs are 
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included but the peak shaving capability was not tested. Computer 
analysis, unverified, indicates that the air source heat pump has a 
higher COP than the solar assisted water-to-water heat pump. The 
solar system, however, during peak winter operating conditions 
provides 33% of the heating load of the AHCC. 


30609 (HCP/M2534—1) Solar energy incentives analysis: 
psycho-economic factors affecting the decision making of consumers 
and the technology delivery system. (George Washington Univ., 
Washington, D.C. (USA)). Jan 1978. Contract EX-76-G-01-2534. 
52p. Dep. NTIS, PC A04/MF AO1. 

Findings are presented from a prototype assessment of the 
combined economic and behavioral processes by which decisions are 
made to invest in solar HVAC systems by the various segments of 
the solar Technology Delivery System (TDS), and by ultimate users. 
The rationale for the study is that economic incentives are necessary, 
but not sufficient for achieving commercial and residential accept- 
ance. For example, sizeable increases in fuel and utility costs have 
not deterred the manufacture, purchase, or use of conventional 
HVAC systems and other appliances that consume large amounts of 
energy. Both individual and corporate decisions are, in fact, a blend 
of economic and behavioral forces. The latter include varying levels 
of conservatism, enthusiasm, risk taking, time expectations for re- 
turns on an investment, etc. The primary research instrument was 21 
Decision Analysis Panel meetings held with groups of TDS segment 
members, and with potential user groups in four regions: the Far 
West, Southeast, Middle Atlantic and Northeast. Data were ana- 
lyzed by content and thematic analyses. The TDS is conceived as a 
series of functions leading to the end product of a functioning solar 
HVAC system or service. A chart in the text displays the various 
functions and their working relationships. This study focussed on the 
major and permanent TDS functions—financing, manufacturing, dis- 
tributing, building and installing—as well as on commercial and 
private residence consumers. This summary presents a broad over- 
view of the behavioral/economic barriers to solar acceptance; a brief 
review of how these vary within each TDS and consumer segment 
studies; and a precis of legislative and programmatic recommenda- 
tions for Federal, state and local government action. 


30610 (LA-UR—78-22) Economics of the attached solar green- 
house for home heating. Kolstad, C.D. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 12p. (CONF- 
780109—5). Dep. NTIS, PC A02/MF AO1. 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

For several years, passive solar heating has been considered 
to be very attractive (economically and otherwise) for home heating 
in the U.S. Unfortunately passive systems are not as easily analyzed 
as active systems from an engineering and economic performance 
point of view. This problem is addressed, and an economic assess- 
ment of the solar greenhouse is given. Using simple heat balance 
analysis, a greenhouse performance model is developed for assessing 
heat available for home space conditioning from an add-on solar 
greenhouse. This forms the basis for an engineering-economic model 
for assessing the economic viability of the add-on solar greenhouse 
for home heating. Model variables include climatic factors, local 
costs, alternate fuels and system size. This model is then used to 
examine several locations in the U.S. for the economic attractiveness 
of the add-on solar greenhouse for space heating. 


30611 (TID—28188) Development of a passive heating and cool- 
ing system using a pumped heat pipe. First quarterly technical progrss 
report, 6 September—30 November 1977. Dieckmann, J.T. (Foster- 
Miller Associates, Inc., Waltham, Mass. (USA)). Dec 1977. Contract 
EG-77-C-04-4098. 8p. Dep. NTIS, PC A02/MF AO1. 

The technical progress in the program versus schedule and 
budget is summarized. The efforts expended on each task are dis- 
cussed briefly. (MHR) 


30612 Hydride heat pump. Cottingham, J.G. (to Energy Re- 
search and Development Administration). US Patent 4,044,819. 30 
Aug 1977. Filed date 12 Feb 1976. 6p. 

PAT-APPL-657,519. 

A method and apparatus are described for the use of hydrides 
to exhaust heat from one temperature source and deliver the thermal 
energy extracted for use at a higher temperature, thereby acting as a 
heat pump. For this purpose there are employed a pair of hydridable 
metal compounds having different characteristics working together 
in a closed pressure system employing a high temperature source to 
upgrade the heat supplied from a low temperature source. 


30613 Combination solar and electric heater. Madern, J.P. US 
Patent 4,037,785. 26 Jul 1977. Priority date 20 Aug 1974, France. 4p. 

Heater comprises a container divided into upper and lower 
chambers by a perforated plate. The container is connected to 
receive heated liquid from a solar collector and deliver it to radiators 
or the like. The container is equipped with an electrical heating coil 
for further heating the liquid when the solar heat supply is inad- 
equate. 
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30614 Transparent panel having high reflectivity for solar radi- 
ation and a method for same. Grubb, A.D.; Mosakowski, 
T.S.; Trumbly, T.A. (to Airco, Inc.). US Patent 4,022,947. 10 May 
1977. Filed date 6 Nov 1975. 10p. 

Disclosed is a transparent el capable of transmitting a 
desired proportion of visible radiation while reflecting a large pro- 
pene of incident solar radiation, and a method of preparing same, 

y sputtering an iron, nickel and chromium alloy to cbtain a trans- 
parent m film, and reactively sputtering the same or a similar 
alloy in the presence of oxygen. In one preferred embodiment, the 
metal film lies between the substrate and the metal oxide film which 
provides a continuous protective overlayer. In another preferred 
embodiment, the metal oxide film lies between the substrate and the 
metal film. The use of such panels can materially reduce the energy 
required for summer air conditioning when used for glazing in a 
building, vehicle or other structure. 


30615 Experimental evaluation of a solar/wind-powered space 
heating and hot water heating system in the Pacific Northwest. Ya- 
— A. (Seattle City Light). pp 1243-1249 of Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. II. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A review of the experimental work conducted with a solar/ 
wind-powered/heat pump heating system on a residence located in 
Seattle, Washington is presented. The system was designed and 
constructed by the Department of Lighting, Seattle, Washington, to 
obtain actual test data on the operation of solar/wind-powered/heat 

—p * systems to determine the amount of useful energy that could 
obtained from these sources. The system utilizes a conventional 
solar system integrated with hydronic heating, a water-to-air heat 
pump, and a thermal energy storage system for levelizing the 
demand and a wind-generator. Data are presented illustrating the 
performance and cost effectiveness of the system. Data was collect- 
ed over one year of operating the system at a residence under actual 
living conditions to determine how such a solar/wind-powered/heat 
pump system would actually perform. 


30616 Stimulation of the solar industry by way of the federal 
buildings program. Alexander, L.A.; Costello, F.A. (InterTechno- 
logy/Solar Corp., Warrenton, VA). pp 1250-1254 of Proceedings of 
the 12th intersociety energy conversion engineering conference. 
Vol. II. La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A computer simulation of the growth of the solar industry 
involving commercial and federal buildings was performed to inves- 
tigate the costs and benefits to both the solar industry and the federal 
government of a solar demonstration program. Using this informa- 
tion, a comparison of a Commercial Demonstration Program (CDP) 
and a Federal Buildings Program (FBP) designed to stimulate the 
solar industry is presented. Also given is the response of the solar 
industry and the consumer market as predicted by the model. 


30617 Page—Jackson Elementary School solar heating and cool- 
ing system. Costello, F.A.; Jain, A.K.; Kumar, S.; Liers, H.S.; 
McEver, W. (InterTechnology/Solar Corp., Warrenton, VA). pp 
1255-1262 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II]. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Solar heating and cooling is to be provided on the Page- 
Jackson Elementary School near Charles Town, West Virginia. The 
system was designed by InterTechnology/Solar Corporation in 1975 
and is currently being installed. The system and how it was selected 
from various alternatives are described. A direct solar heating 
system is used and an absorption refrigeration system is used for 
solar cooling. Two large water tanks are used for sensible heat 
Cwrts The tradeoff analysis and system performance are discussed. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 30517, 30591, 32496 


30618 (UCRL—52000-77-11/12, pp 20-27) Solar power for in- 
dustrial process heat. Dickinson, W.C. Dec 1977. 

In Energy and technology review. 

American industry annually burns the equivalent of 30 million 
barrels of oil just to heat water. Generating steam takes roughly 
another 650 million barrels. Solar energy could supply much of this 
hot water and steam, saving enormous quantities of nonrenewable 
fossil fuel, if solar collectors were less expensive to build. In solar 
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power development, LLL has been concentrating on ways to reduce 
the capital cost. The cost of expanding prototype shallow solar 
meng ed at the end of their second year of operation near Grants, 

ew Mexico--to a full-scale operating system is within about 25% of 
the breakeven price based on current oil prices. The experimental 
solar steam generator LLL is about to begin — should cost from 
one-tenth to one-fifth as much as other currently funded DOE solar 
steam systems. These econimies can be achieved by constructing the 
system from inexpensive materials and by eliminating the need to 
track the sun. 


30619 Solar powered steam generation. Magnoli, D.; Saddy, M.; 
de Carvalho, A.V. Jr.; Lima Verde Leal, M.R.; de Siqueira, J.B.; 
Oniga, T. (Centro de Tecnologia Promon-CIP, Rio de Janeiro). pp 
1127-1133 of Proceedings of the 12th intersociety 7 conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Generation of low pressure saturated steam was investigated 
conceptually using conventional types of solar collectors. Perform- 
ance analyses were carried out for single flat plate collectors with 
one and two covers, selective absorbing surfaces (a = 0.9, epsilon = 
0.1 and epsilon = 0.2) and honeycomb structure, and for parabolic 
concentrators with focal axis along East-West or Polar directions. 
Selection of the best collectors was carried out for 20° South and 
equinox, and was followed by computation of the steam outputs for 
the latitudes of 10°, 20° and 30° South, for clear days at the equinox, 
Winter and Summer solstices. Setting the steam production at 
around 10 ton/day, 1000 three-square-meter collectors were re- 
quired. Maximum annual production of steam was obtained by 
concentrators. Economic evaluation showed that although the 
system does not currently compete with conventional steam genera- 
tion, it might be feasible in the medium term and for remote 
locations. 


30620 Economics of industrial process heat from solar energy. 
Dickinson, W.C. (Univ. of California, Livermore). pp 435-441 of 
Synthetic fuels processing. Comparative economics. Pelofsky, A.H. 
(ed.). New York; Marcel Dekker, Inc. (1977). 

From National meeting of the American Chemical Society; 
New York, NY, USA (4 Apr 1976). 

See CONF-760458—P4. 

It is stated that about one-fourth of the total energy consumed 
in the U.S. is used to produce heat for industrial processes, and about 
two-thirds of industrial process heat is in the form of hot water or 
steam which is equivalent to the consumption of 2.5 billion barrels of 
oil each year. If solar heating systems could provide even 5% of this 
energy for making hot water and steam, an equivalent of 125 million 
barrels of oil would be saved each year. The ERDA-Sohio solar 
industrial process heat project which uses low-cost shallow solar 
pond collectors is described. Also, the need for development of low- 
cost concentrating collectors for steam generation is discussed. 


(WHK) 
WATER HEATING 


REFER ALSO TO CITATION(S) 30591, 30607, 30611, 30613, 
30615, 30640 


30621 (UCRL—13789) Representative industrial solar energy 
installation, Northridge Hospital, Northridge, California. Grossman, 
R.D. (Grossman (R.D.) and Associates, Canoga Park, Calif. (USA)). 
29 Dec 1977. Contract W-7405-ENG-48. 78p. NTIS, MF AOl. 

Portions of document are illegible. 

An engineering package for the design of a solar water 
heating system for the Northridge Hospital, a 300 plus bed hospital 
in Southern California, is presented. Flat plate collectors are utilized. 
Spcifications and drawings of the system are given. Also, calculation 
sheets are included for the support system structural analysis, heat 
exchanger performance check, pipe size and pressure load calcula- 
tions, pump selection analysis, solar collector thermal performance, 
and collector attach system design requirements. (WHK 


OTHER 
REFER ALSO TO CITATION(S) 30516, 30517, 30619, 30641 


30622 (SAND—77-0968) Irrigation data base for Arizona. Hall, 
I.J.; Vandevender, S.G. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jan 1978. Contract EY-76-C-04-0789. 27p. Dep. NTIS, PC 
A03/MF AO1. 

Determining the locations in the U.S. where solar energy 
might be used for irrigation was proposed. One of the first steps in 
determining these locations is to establish a data base for the agricul- 
tural states that extensively use irrigation. The data base must 
include information on the crops grown, the irrigation wells, and the 
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irrigation pumps. The results of an effort to establish such a data base 
for the state of Arizona are presented. 


30623 (SAND—77-8176) Technical and economic assessment of 
solar distillation for large scale production of fresh water. Final report. 
(Bechtel Corp., San Francisco, Calif. (USA)). Dec 1977. Contract 
EY-76-C-04-0789. 81p. Dep. NTIS, PC A05/MF AO1. 

An assessment of solar distillation plant performance attain- 
able with presently implementable technology is presented. A 
review of existing technology provides the basis for selection of the 
design for a 5 million gallon per day solar distillation plant. The cost 
of distilled water from this plant is compared with the cost of water 
from an oil fired distillation plant of the same installed capacity. For 
present day plant construction and annual fuel escalation rates below 
10.5%, water obtained from a solar driven distillation plant is more 
expensive than that obtained from conventional oil driven distillers. 
For plants constructed in the future, the continued escalation of fuel 
oil cost at annual rates exceeding 5% will make the cost of water 
from solar driven and oil driven distillers equal within 15 years. 


30624 (SAND—78-0398C) Solar irrigation program status. 
Braasch, R.H.; Brandvold, G.E. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 9p. (CONF- 
780114—3). Dep. NTIS, PC A02/MF AO1. 

From International Solar Energy Congress; New Delhi, India 
(16 Jan 1978). 

A program to develop solar energy as a practical power 
source for irrigation pumps is discussed briefly. Two experimental 
systems in operation or under development for developing system 
designs which are technically and economically feasible are de- 
scribed. One is near Willard, New Mexico, and the other near 
Coolidge, Arizona. The second program objective of solar irrigation 
commercialization is mentioned. (MHR) 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 30517, 30543, 30544, 30591, 
30597, 30618, 30619, 31523 


30625 (ALO—33) Image collapsing concentrators. Quarterly 
report No. 1: technical progress report, September 30, 1977—Decem- 
ber 31, 1977. Sletten, C.J. (Solar Energy Technology, Inc., Bedford, 
Mass. (USA)). 30 Jan 1978. Contract EG-77-G-04-4163. 7p. Dep. 
NTIS, PC A02/MF AO1. 

Analytical studies of wide-angle two point (angle) corrected 
cylindrical Fresnel lenses based on two novel theoretical methods 
have been successfully carried out. Engineering definition of a 
stepped lens focusing well over an approximately 50° elevation angle 
zone has been achieved using flat prisms. Image Collapsing Concen- 
trator investigations have resulted in a definition of optimum focus- 
ing conditions on cylindrical lenses for different elevation angle 
sectors and these analytic results have been checked using static 
temperature measurements and a computer ray tracing procedure. A 
new method for calculating subreflector shaping for aberration cor- 
rection on a circular cylindrical dielectric lens has been developed. 
Using these algorithm designs for high aperture efficiencies, high 
operating temperatures are under study as well as methods for 
achieving best concentration ratios over a prescribed elevation angle 
sector. 


30626 (CONF-770367—, pp 220-233) Solar pond for heating 
greenhousess and rural residences. Short, T.H.; Badger, P.C.; Roller, 
W.L. Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouse and greenhouse-residential combinations. 

A full-scale experimental solar pond was designed and con- 
structed to meet all of the winter heat requirements of a 186-m? 
three-bedroom home or a 98-m? greenhouse in Wooster, Ohio. The 
design and establishment of the pond, the pond covering, stability 
and temperature profiles, and the heating and removal system are 
described and discussed. (MHR) 


30627 (CONF-770367—, pp 234-255) Solar, long wavelength, 
and photosynthetic energy transmission of greenhouse cover materials. 
Bond, T.E.; Godbey, L.C.; Zornig, H.F. (Dept. of Agriculture, 
Clemson, SC). Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

Methods of measurement, and results, are presented for the 
most important radiant energy transmission characteristics of nine 
common materials that might be considered for covering green- 
houses or solar collectors, and for 81 two-layer combinations of the 
materials. Long wavelength energy transmission rate is shown as 
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well as the average daily short wavelength energy transmission. The 
change in solar energy transmission for these materials and combina- 
tions with angle of incidence between a normal to the material 
surface and the solar direct-beam, is also shown. A numerical index 
for each material and combination is presented as an aid in selecting 
the most useful types of covering materials for greenhouses or solar 
collectors. 


30628 (COO—2956-8) Development of a freeze-tolerant solar 
water heater using crosslinked polyethylene as a material of construc- 
tion. Final report, June 18, 1976—October 1, 1977. Bradley, J.M. 
(Polyset, Inc., Manchester, Mass. (USA)). Jan 1978. Contract EY-76- 
C-02-2956. 45p. Dep. NTIS, PC A03/MF AO1. 

The feasibility of building a freeze-tolerant absorber for a 
solar water heater out of carbon-black-reinforced crosslinked poly- 
ethylene has been explored. Ten-foot tube specimens made from 
various crosslinked polyethylene formulations were filled with water 
at various pressures, and then placed into a deep freeze, then thawed 
and frozen again for 100 freeze-thaw cycles, or until the tube 
specimen failed. Tube diameters were measured before and after 
each freezing to determine how much distention the freezing caused, 
and how much permanent distention was caused by the strains of 
repeated freezings. Five tube specimens oe water at as high 
as 80 psi survived 100 freeze-thaw cycles. Also, a flat plate collector 
was fabricated using as absorber surface a single 400 ft tube of 
carbon-black-reinforced crosslinked polyethylene in the form of a 
flat spiral coil and this collector was tested for performance at the 
Los Alamos Scientific Laboratory. The performance test indicates 
that the absorbancy of such a flat spiral coil to solar radiation is 
similar to typical black surfaces used on solar absorbers. Thus, it 
does seem very feasible that domestic water can be directly heated in 
a solar collector having an absorber made from crosslinked polyeth- 
ylene, and that this collector can safely withstand at least 100 freeze- 
thaw cycles. 


30629 (DOE/JPL/1024—1) Fixed tilt solar collector employing 
reversible vee-trough reflectors and vacuum tube receivers for solar 
heating and cooling systems. Final report. JPL Publication 77-78. 
Selcuk, M.K. (Jet Propulsion Lab., Pasadena, Calif. (USA)). Dec 
1977. Contract EX-76-A-29-1024. 155p. Dep. NTIS, PC A08/MF 
AOl. 

The objective of the Vee-Trough/Vacuum Tube Collector 
(VTVTC) Project was to prove the usefulness of vee-trough con- 
centrators in improving the efficiency and reducing the cost of 
collectors assembled from evacuated tube receivers. The VTVTC 
was analyzed rigorously and various mathematical models were 
developed to calculate the optical performance of the vee-trough 
concentrator and the thermal performance of the evacuated tube 
receiver. A test bed was constructed to verify the mathematical 
analyses and compare reflectors made out of glass, Alzak and 
aluminized FEP Teflon. Tests were run at temperatures ranging 
from 95 to 180°C during the months of April, May, June, July and 
August 1977. Vee-trough collector efficiencies of 35 to 40% were 
observed at an operating temperature of about 175°C. Test results 
compared well with the calculated values. Test data covering a 
complete day are presented for selected dates throughout the test 
season. Predicted daily useful heat collection and efficiency values 
are presented for a year’s duration at operation temperatures ranging 
from 65 to 230°C. Estimated collector costs and resulting thermal 
energy costs are presented. Analytical and experimental results are 
discussed along with a complete economic evaulation. Recommen- 
dations for the continuation of the project are presented. 


30630 (N—77-29606) The linear Fresnel lens solar concentrator: 
transverse tracking error effects. Cosby, R.M. (Ball State Univ., 
Muncie, Ind. (USA). Dept. of Physics and Astronomy). Aug 1977. 
Contract NCA8-00121. 55p. (NASA-CR—2889; M—228). NTIS PC 
A04/MF AO1. 

The solar concentration performance of a line focusing, flat 
base Fresnel lens in the presence of small transverse tracking errors 
was analyzed. Solar transmittance of the lens and focal plane imag- 
ing characteristics were evaluated. Transmission losses by reflec- 
tance and material absorption were also studied. 


30631 (N—77-29946) Solar concentration by curved-base Fresnel 
lenses. Cosby, R.M. (Ball State Univ., Muncie, Ind. (USA). Dept. of 
Physics and Astronomy). Aug 1977. Contract NCA8-00127. 68p. 
(NASA-CR—2890; M—229). NTIS PC A04/MF AO1. 

The solar concentration performance of idealized curved base 
line focusing Fresnel lenses is analyzed. A simple optical model was 
introduced to study the effects of base curvature and lens f-number. 
Thin lens ray tracing and the laws of reflection and refraction are 
used to develop expression for lens transmittance and image plane 
intensity profiles. The intensity distribution over the solar spectrum, 
lens dispersion effects, and absorption by the lens material are 
included in the analysis. Model capabilities include assessment of lens 
performance in the presence of small transverse tracking errors and 
the sensitivity of solar image characteristics to focusing. 
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30632 (N—77-30617) An analytical and experimental investiga- 
tion of a 1.8 by 3.7 meter Fresnel lens solar concentrator. Hastings, 
L.J.; Allums, S.L.; Jensen, W.S. (National Aeronautics and Space 
Administration, Huntsville, Ala. (USA). George C. Marshall Space 
Flight Center). Aug 1977. 77p. (NASA-TP—1005; M—224). NTIS 
PC A0S5/MF AOl. 

Line-focusing acrylic Fresnel lenses with application potential 
in the 200 to 370 C range are being analytically and experimentally 
evaluated. Investigations previously conducted with a 56 cm wide 
lens have been extended by the present study to experimentation/ 
analyses with a 1.8 by 3.7 m lens. A measured peak concentration 
ratio of 64 with 90 percent of the transmitted energy focused into a 
5.0 cm width was achieved. A peak concentration of 61 and a 90 
percent target width of 4.5 cm were analytically computed. The 
experimental and analytical lens transmittance was 81 percent and 86 
percent, respectively. The lens also was interfaced with a receiver 
assembly and operated in the collection mode. The collection effi- 
ciency ranged from 42 percent at 100 C to 26 percent at 300 C. 


30633 (N—77-31069) TRASYS: checkout of accuracy of direct 
irradiation calculations for discs, trapezoids, cones, and circular para- 
boloids. Mackeen, R.C. (Lockheed Electronics Co., Inc., Houston, 
Tex. (USA). Systems and Services Div.). Jul 1977. Contract NAS9- 
15200. 61p. (NASA-CR—151504; LEC—10658). NTIS PC A04/MF 
AOl. 

Results of the direct irradiation link of the TRASYS program 
are evaluated. Several surface configurations were investigated. The 
accuracy of the results was examined for simple cases where the 
answers were analytically known. By varying an accuracy factor in 
the program, the amount of computer time needed to achieve 
different degress of accuracy was determined. 


30634 (SAND—77-1850) Thermomechanical behavior of poly- 
vinyl butyral film and its effect on focal stability of a solar mirror- 
laminate. Lindrose, A.M.; Guess, T.R. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 17p. (CONF- 
780502—2). Dep. NTIS, PC A02/MF AO1. 

From 23. national SAMPE symposium; Anaheim, CA, USA 
(2 May 1978). 

The thermomechanical behavior of the polyvinyl butyral 
(PVB) films commonly used in automotive safety-glass is reported. 
The overall objective is to assess the effect of temperature on the 
focal stability of solar mirror-laminates that employ a PVB film 
interlayer between two sheets of glass. Experimental results present- 
ed include both tensile and stress relaxation data on the PVB film 
over the temperature range -30 to 60°C; also, three-point-blend 
flexural test data on laminate specimens are given. Each test set 
shows the PVB modulus to be highly dependent on temperature. 
For example, the apparent tensile modulus declines by almost a 
factor of a thousand, and the mirror-laminate flexural modulus of 
PVB film falls by a factor of four from -30°C to 60°C. In addition, 
the PVB stress relaxation data, shifted using time-temperature super- 
position concepts, provide an approximate master relaxation function 
for estimating arbitrary time and temperature behavior. When used 
with laminate data relating laminate modulus to interlayer modulus, 
the PVB master relaxation function gives a laminate-modulus master 
relaxation function. Analysis using the laminate-modulus relaxation 
function demonstrates that focus changes can be countered, regard- 
less of time and the mirror’s in-service temperature history, by 
increasing the stiffness of the frame that is used to support and focus 
the mirror-laminate. 


30635 (SAND—78-0012C) Laser ray trace tester for parabolic 
trough solar collectors. Hansche, B.D. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jan 1978. Contract EY-76-C-04-0789. 18p. (CONF- 
780503—7). Dep. NTIS, PC A02/MF AO1. 

From 24. international instrumentation symposium; Albuquer- 
que, NM, USA (1 May 1978). 

A laser ray trace tester is being developed to measure slope 
errors of parabolic trough solar collectors. The design parameters, 
current status of the device, and some improvements which are 
necessary are described. 


30636 Solar building panel concept for the supply of hot water. 
Spedding, P.L.; Allen, M.L.; Brow, D. (Univ. of Auckland, New 
Zealand). N.Z. Eng.; 32: No. 6, 126-131(15 Jun 1977). 

A solar building panel concept is proposed which serves the 
dual function of acting as a solar collector as well as providing 
weather protection for a building. The panel is constructed from 
standard roofing material for incorporation in the roofing structure. 
Where the particular aspect of the building does not allow the 
incorporation of the solar building panel in the existing roof, the 
collector surface can be made up into a separate solar collector in 
the normal way. The straight solar building panel and the glazed 
solar building panel both can achieve temperature rise rates and 
certain other operating characteristics which are substantially the 
same as that achieved by the conventional flat, copper, glazed 
collector. However, the straight solar building panel only can 
achieve temperature rises of up to 30°C, which is well below the 
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maximum temperature rise of the conventional flat, copper, glazed 
collector. The solar building panel gave collection efficiencies close 
to 100% for low temperature differences of about 10°C. This is 
substantially higher than for conventional units. The life of the solar 


‘ building panel can be extended by suitable pretreatment and its cost 


is about $10 to $15/m? of collecting surface, which is about one- 
tenth of the cost of a conventional unit. 


30637 High temperature solar collector with an Archimedes con- 
centrator. Antoniak, Z.I.; Palmer, H.B. (Pennsylvania State Univ., 
University Park). pp 1134-1140 of Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. II. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

We have studied a 1.5 m long experimental model of a 
previously-proposed high-temperature solar concentrator-collector 
in which argon is employed as a working fluid. Experiments have 
been performed with fluid flow rates covering the range 200 less 
than or equal to Re less than or equal to 2000, resulting in a fluid 
temperature rise of up to 285°C in the (axial) flow direction. Maxi- 
mum temperatures attained by the fluid under no-flow conditions are 
in the 350 to 390°C range. A computer model of this system which 
takes into account most of the influential variables has been formu- 
lated. It yields temperature profiles that normally agree with the 
experimental data at all axial positions within ca. 10°C. 


30638 Development status of the fixed mirror solar concentrator. 
Russell, J.L. Jr.; Schuster, J.R.; Eggers, G.H. (General Atomic Co., 
San Diego, CA). pp 1141-1146 of Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. II. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The General Atomic Company fixed mirror solar concentra- 
tor (FMSC) employs a fixed mirror trough that produces a sharp line 
focus regardless of sun position. The heat receiver is moved in a 
circular arc to track the focal line. General Atomic is fabricating 
FMSC modules of precast concrete and glass mirrors to supply a 260 
m2? (2800 ft?) mirror field to Sandia Laboratories, under Contract 05- 
4569, for their Solar Total Energy Demonstration Facility. 


HEAT STORAGE 


REFER ALSO TO CITATION(S) 30517, 30573, 30574, 30575, 
30576, 30584, 30605, 30626 


30639 (CONF-770367—, pp 122-134) Rock collector and storage 
system for greenhouse and resident heating. Akridge, J.M. (Georgia 
Inst. of Tech., Atlanta). Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

An experimental solar collector and energy storage system 
which combines the collection and storage functions into one unit 
has been constructed and is being tested. The system uses a bed of 
rock painted flat black and is simply glazed—as with conventional 
flat-plate collectors. The rock serves as the collector, as the storage 
media, and as the heat exchanger. Although not fully optimized, the 
system performance has been very promising. Operational data are 
presented. 


30640 (IKE—S5-206) Heat store for solar energy utilization in 
heating systems and water heating. Abhat, A. (Stuttgart Univ. (TH) 
(Germany, F.R.). Inst. fuer Kernenergetik und Energiesysteme). 
May 1977. 25p. (In German). (CONF-770592—4). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From Energy policies forum of the Landesregierung; Stutt- 
gart, F.R. Germany (9 May 1977). 

After a survey of the main parameters for heat store construc- 
tion, a new latent-heat store concept is described which takes 
account of the experience with stores in existing solar houses. The 
new concept is based on a modular construction. Each module has a 
finned heat pipe partitioned into 3 compartments (store space, heat 
source region, and heat sink region). The space between the fins is 
filled with a storage material which changes from the solid to the 
liquid phase when heat is added. The test model was operated with 
paraffin and wax ester. Finally, a proposal is made for an integration 
of the latent-heat store concept into a solar space and water heating 
system. 


30641 (SAND—78-03424C) Systems analyses of storage in spe- 
cific solar thermal power applications. Dodd, H.M. (Sandia Labs., 
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Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 
14p. (CONF-780216—1). Dep. NTIS, PC A02/MF AO1. 

From SERI storage applications workshop; Golden, CO, 
USA (14 Feb 1978). 

Three approaches are presented using optimization techniques 
plus an additional approach which attempts to discover generalized 
results concerning the appropriate sizes of solar collector and stor- 
age medium for a given load. The three optimization techniques 
either have thermal storage built into the model or (in one case) have 
a general storage module which can be representative of thermal 
storage. Applications to solar irrigation and total energy are dis- 
cussed. (MHR) 


GEOTHERMAL ENERGY 


RESOURCE STATUS AND ASSESSMENT 


USA 


30642 (LBL—5299) Energy and environment. Annual report, 
1975. Barton, R.G.; Lizama, L.R. (eds.). (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 1976. Contract W-7405-ENG-48. 
165p. Dep. NTIS, PC A08/MF AO1. 

Progress is reported on the following programs: geothermal 
and geosciences; controlled thermonuclear research; chemical pro- 
cessing; instrument development; environment; energy use and con- 
servation; energy analysis; and engineering sciences. 


30643 (LBL—5299, pp 1-30) Geothermal and geosciences. 1976. 

In Energy and environment. Annual report, 1975. 

Several subjects of interest to geothermal development and 
the supporting basic science are included in the division program. A 
main effort is the program for the evaluation of techniques to locate 
and assess potential liquid-dominated geothermal resource areas. 
Field activities in north central Nevada have employed a variety of 
geophysical, geological, and geochemical techniques for diagnostic 
evaluation. Scientific and engineering projects include the formula- 
tion and improvement of numerical models of geothermal reservoirs, 
reservoir compaction, reinjection of spent fluid, and two-phase heat 
and mass transfer in porous media systems. Theoretical work is also 
being done to formulate equations predicting the thermodynamic 
properties of the mixed aqueous electrolytes present in geothermal 
brines. This information was used in calculations aimed at the 
optimization of power cycles and will be of use to others in power 
plant design. The kinetics of silica dissolution and precipitation, 
directly related to scaling in geothermal power plants and the sealing 
of geothermal reservoir boundaries, is also being investigated. Physi- 
cal models are being developed to study geothermal convection and 
reservoir dynamics, and test facilities are being designed to study the 
properties of rock-fluid systems related to geothermal use. A brief 
reservoir assessment of the Raft River Geothermal Field in Idaho 
was made using flow tests on existing wells. Some exploratory work 
has been done to correlate natural radioactivity with geothermal 
mineralization and rock type. Other field equipment has been built 
and tested. Studies on the use of radon-222 in subsurface waters as an 
earthquake predictor are reported. (JGB) 


NON-USA 
REFER ALSO TO CITATION(S) 30653, 30654 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 30651, 30689, 30690 


30644 (NP—22877) Geothermic model for the rise of deeper 
groundwater along faults in unconsolidated rocks. Werner, D.; Balke, 
K.D. (Eidgenoessische Technische Hochschule, Zurich (Switzer- 
land). Inst. fuer Geophysik). 1977. 16p. NTIS, MF AO1. 

A simple model was derived which may be used to explain 
measured temperature anomalies in areas of unconsolidated rock 
containing faults. It is assumed that deep groundwater rises along the 
path provided by the faulting. The calculations were performed 
using temperature data from the Niederrhein—Bucht. The model 
yields a quantitative relationship between the vertical flow of 
groundwater and the temperature anomalies observed. The primary 
results indicate that the quantity of water flow required to produce 
the observed temperature distribution is quite small. No hydrological 
contradictions are associated with the model. Six references are 
given and five maps and stratigraphic sections are provided. 
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30645 Chinetsu tansa ni okeru chishitsugaku no yakuwari. (Role 
of geology in geothermal exploration). Sumi, K. Tokyo; Mining and 
Metallurgical Inst. of Japan (1975). 5p. (NP—23096). TIC. 

From Fall sectional meeting of the Mining and Metallurgical 
Institute; Tokyo, Japan (1975). 

The prospecting process for geothermal fields is divided into 
four stages. These include data collection for selection of the pre- 
liminary survey area, preliminary surveying for the selection of a 
prospecting zone, selection of exploratory drilling sites, and selection 
of production well sites. The role of the geologist in each of these 
stages is discussed. The preliminary survey area should be 50-100 
km? and preferably will show thermal surface phenomena in the 
form of hot springs with water temperatures in excess of 70°C. An 
area having spring water temperatures of about 50°C may be consid- 
ered if more than 1.0 km? of altered rock is present. The survey area 
is then delineated by consideration of topography, structure, and 
distribution of thermal indicators. Detailed study of the survey area 
should allow the prospecting zone to be narrowed to about 10 km? 
The area in which prospecting wells are to be drilled should be 
limited to about 10 hectares, and the wells should be of about 100 m 
depth. Down-hole instrumentation is then used to refine the hydrolo- 
gic and geologic information, allowing selection of production well 
sites and determination of the casing program for the wells. 


30646 Mathematical models as an aid to understanding the geo- 
hydrology of hydrothermal systems. Faust, C.R. (Geological Survey, 
Reston, VA); Mercer, J.W.; Voight, B. Geol. Soc. Am., Abstr. Pro- 
grams; 9: No. 7, 972-973(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


30647 Noble gas partition coefficients applied to the conditions of 
geothermal steam formation. Potter, R.W. III. (Geological Survey, 
Menlo Park, CA); Mazor, E.; Clynne, M.A. Geol. Soc. Am., Abstr. 
Programs; 9: No. 7, 1132-1133(1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


30648 Onset of thermohaline convection in a cavernous aquifer. 
Rubin, H. (Univ. of Florida, Gainesville). Water Resour. Res.; 12: 
No. 2, 141-147(Apr 1976). 

In some groundwater aquifers, geothermal acitivity may lead 
to thermal convection. In such cases, very often saline hot water is 
transferred from the deep layers of the aquifer into the upper layers. 
There is an hypothesis that such a mechanism does exist in the deep 
regions of the Floridan aquifer. However, the deep zone of the 
Floridan aquifer is extremely cavernous. Therefore even very slow 
motions may lead to an intensive dispersion of soluted materials and 
heat as well as to turbulent effects demonstrated by the invalidity of 
the laminar Darcy law. In this study, all these effects and their 
connection with the onset of thermohaline convection were investi- 
gated. It was found possible to define in the field a plane where 
applied perturbations are the most disturbing to the flow field. In this 
plane, convection motions are initiated. This plane formed an angle 
theta/sub c/ with the unperturbed velocity vector. Angle theta/sub 
c/ varied according to flow conditions between 0 and 90 degrees. 
Approaches were developed for the determination of instability 
criteria for different regions of the Reynolds number. 


USA 


30649 Steam production at the Geysers, California, comes from 
liquid water near the well bottoms. Truesdell, A.H. (Geological 
Survey, Menlo Park, CA); Nehring, N.L.; Frye, G.A. Geol. Soc. 
Am., Abstr. Programs; 9: No. 7, 1206(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associted societies; Seattle, WA, USA (7 Nov 1977). 


NON-USA 


30650 (NP—22876) Geology and geothermics of the Island of 
Milos (Greece). Fytikas, M.; Marinelli, G. (Institute of Geology and 
Mining Research, Athens (Greece); Pisa Univ (Italy). Istituto di 
Mineralogia e Petrografia). 1976. 71p. Dep. NTIS, PC A04/MF 
AOl. 


Geothermal research which has been conducted on the island 
of Milos is reviewed and the island’s geology is discussed in terms of 
the geodynamics of the eastern Mediterranean. The rock formations 
which outcrop at Milos are described in detail, including the crystal- 
line basement, Neogene transgressive conglomerates and limestones, 
and the Quaternary volcanics and volcano-sedimentary series. The 
recent disjunctive tectonics and volcano-tectonics affecting Milos 
and the neighboring islands are reviewed. Thermal manifestations 
and their attendant mineralizations and hydrothermal alterations are 
described. The geophysical methods utilized in exploration and for 
the siting of production wells are described. Exploration work 
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involved the drilling of 55 wells for thermometric determinations 
and a full scale electrical survey. Preliminary data from two produc- 
tion wells with bottom-hole temperatures in excess of 300°C are 
reported. Fifty-four references are provided. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 30643 


30651 (BNL—23571) Space—time-temperature profiles for con- 
ductive heat flow in country rock hot intrusive bodies. 
—— M.S.; Levy, P.W. (York Coll., Jamaica, N.Y. (USA); 
Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 8p. (CONF-770847—4). Dep. NTIS, MF A011. 

From 15. international thermal conductivity conference; 
Ottawa, Ontario, Canada (24 Aug 1977). 

Portions of document are illegible. 

Temperature vs distances profiles during geological time 
were calculated for a variety of realistically shaped magmatic bodies 
intruded into country rock. The calculations were made with a 
computerized finite difference formulation of the classical time de- 
pendent conductive heat-flow equation. The formulation can be 
adopted to numerous situations. These include: emplacement at 
different rates, variations in the shape of the intrusion, e.g., domed 
cylinders, cones, or even arbitrary shapes as determined by field 
measurements. The intrusions may remain in contact with or become 
isolated from the magma pool. Also, the thermodynamic properties 
of the intrusion may be adjusted, e.g., to include latent heat of 
fractional crystallization. The surrounding rock may be homogene- 
ous or strata of different kinds of rock. The surface above the 
intrusion may assume any reasonable shape. Faulting in the sur- 
rounding rock is being included and magma convection will be 
added in the future. Completed calculations of the surface heat-flow 
gradients are consistent with those found in regions of known 
geothermal activity. This calculational procedure, in conjunction 
with local surface and subsurface temperature and heat-flow mea- 
surements appears to provide a useful approach to evaluating geo- 
thermal energy sources and new techniques for geothermal explora- 
tion and charactezization. 


30652 (CONF-770888—1) Preliminary heat flow map of Europe. 
Explanatory text. Cermak, V.; Hurtig, E. (Ceskoslovenska Akademie 
Ved, Prague. Geofyzikalni Ustav; Akademie der Wissenschaften der 
DDR, Potsdam. Zentralinstitut fuer Physik der Erde). 8 Aug 1977. 
58p. Dep. NTIS, PC A03/MF AO1. 
197) From IASPEI/IAVCEI assembly; Durham, UK (8 Aug 
A preliminary heat flow map of Europe was prepared, based 
on data contained in 401 references. The map was prepared on a 
scale of 1:5,000,000 and shows broad-scale geological structure (e.g., 
platforms, shields, foredeeps) and specialized rock suites (ophiolites, 
volcanites). Primary faults and thrust faults are indicated, and con- 
tours showing the depth of crystalline basement are given. Heat flow 
is plotted using 10.0 mW/m? isotherms. The accompanying explana- 
tory text describes data acquisition and techniques of correction, and 
discusses some implications of the results. 


30653 Chinetsu butsuri tansa no genjo. (Status of geothermal 
geophysical exploration). Onodera, S. Tokyo; Mining and Metallurgi- 
cal Inst. of Japan (1975). 4p. (NP—23094). TIC. 

From Fall sectional meeting of the Mining and Metallurgical 
Institute; Tokyo, Japan (1975). 

The proceedings and abstracts from the Ist and 2nd United 
Geothermal Development and Utilizations Symposiums were re- 
viewed and analysed and combined with information from various 
internal reports and journal articles. The result was a listing of the 
world’s geothermal fields and the nature of geophysical exploration 
which had been carried out at each one. The data are tabulated in 
English. The recommended procedure for geophysical surveying in 
geothermal fields includes topographic surveying; geological, geo- 
chemical, and electrical prospecting; test boring and physical log- 
ging; and production well drilling. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 


30654 (BNWL-tr—307) Preliminary geothermochemical explora- 
tion of La Primavera, Jalisco. Mercado, S. Feb 1978. Translation of 
a report. (CONF-700465—1). 28p. Dep. NTIS, PC A03/MF 


From 5. Mexican chemistry congress; Merida, Yucatan, 
Mexico (9 Apr 1970). 

Results of geochemical studies on the La Primavera, Jalisco 
geothermic zone are reported. Distribution of hot springs and fumar- 
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oles in the area is discussed. Fluid flow measurements, sampling 
methods, and results of chemical analyses of fluids from hot springs 
and fumaroles are presented. (JGB) 


30655 (UCRL—52344) Viscosity of brines from the Salton Sea 
Geothermal Field, Imperial Valley, California. Piwinskii, A.J.; Neth- 
erton, R.; Chan, M. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 31 Oct 1977. Contract W-7405-ENG-48. l1lp. Dep. 
NTIS, PC A02/MF AO1. 

The viscosity of chemically analyzed brines from the Salton 
Sea Geothermal Field was measured from 5 to 90°C at 100 kPa. 
Data indicate that these multicomponent solutions are slightly more 
viscous than a 3.5 molal NaCl solution in this temperature interval. 


30656 Oxygen, hydrogen, and carbon isotope studies of the Mesa 
Geothermal System, California. Coplen, T.B. (Geological Survey, 
Reston, VA). Geol. Soc. Am., Abstr. Programs; 9: No. 7, 935(Sep 
1977). 


From Annual meetings of the Geological Survey of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


30657 Applications of thermal water chemistry in the Geysers- 
Clear Lake area, California. Goff, F.E.; Donnelly, J.M. 
—— Survey, Menlo Park, CA). Geol. Soc. Am., Abstr. Pro- 
grams; 9: No. 7, 992(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


30658 Chemical change in thermal fluids produced from the East 
Mesa geothermal system. Hoagland, J.R. (Univ. of California, River- 
side). Geol. Soc. Am., Abstr. Programs; 9: No. 7, 1016-1017(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


30659 Water-rock ratios and fluid mixing in the Salton Sea 
Geothermal Field. Olson, E.R. (Univ. of California, Riverside). Geol. 
Soc. Am., Abstr. Programs; 9: No. 7, 1119-1120(1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA a Nov 1977). 


30660 Sansei nessui no kagaku seibun no suii no ichirei. (Exam- 
ple of change in the chemical composition of acid hot water). Watan- 
uki, K.; Takano, S.; Kiriyama, T. Tokyo; Japan Geothermal Energy 
Association (1975). 2p. (CONF-751267—17). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

Studies were made of methods for the detection of changes in 
the activity of geothermal fields and volcanoes. These studies includ- 
ed monitoring of the change of chemical composition of Tamagawa 
hot spring (Akita prefecture) and Kusatsu hot spring (Gunma prefec- 
ture). The concentrations of H, Cl, SQ,, Ca, and Mg ions were 
monitored during the period of 1957-1974. Measurements were made 
by displacement titration/ion exchange. The results show that in 
general, there was a reduction of H ion and total salts concentration 
and a considerable increase in the concentration of Ca and Mg ions. 
At Kusatsu spring, using a discharge rate of 4.0 Myl/min, the 
quantity of H ion discharged per day decreased by more than a ton 
during the period studied. The Tamagawa spring underwent far less 
dramatic changes. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 30650, 30664 


30661 (NP—22806) Problems related to the use of transducers in 
the field of geothermal research. Danesi, G.; Manetti, G.; Neri, G. 
(Ente Nazionale per l’Energia Elettrica, Florence (Italy); Ente Na- 
zionale per l'Energia Elettrica, Pisa (Italy). Centro di Ricerca Geo- 
termica). 1975. 4p. (In Italian). TIC. 

For the determination of factors such as structural permeabil- 
ity or porosity, degree of fracturing, or mutual interference of wells, 
pressure and temperature measurements must be made within bore- 
holes. One of the most sensitive methods for fracture detection is the 
absorbance (flow) test, in which the hydraulic and thermal equilibri- 
um of the well is disturbed. This is accomplished by injecting a 
defined quantity of fluid into the well, thereby successively enhanc- 
ing the thermal profile along the borehole axis. Interference tests 
normally involve the capping of one well and simultaneous measure- 
ment of others. These techniques require extremely sensitive tem- 
perature and pressure transducers for accurate measurement. Me- 
chanical transducers are inadequate for the task. Transducers such as 
quartz thermometers and various solid-state thermocouple devices 
with subsequent amplification are necessary. Seven references are 
provided. 
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30662 (NP—23051) Development of a prototype high tempera- 
ture amplifier for geothermal well logging. Final report. Cannon, W. 
(Mechanics Research, Inc., Los Angeles, Calif. (USA)). May 1976. 
53p. (MRI—2870). Research, Inc., Los Angeles, CA. 

A high temperature amplifier for use in geothermal well 
logging was developed. This development was based on the use of 
ceramic vacuum tubes as the active circuit element, since these tubes 
have the capability to operate in the high ambient temperature 
environment. The primary goal of this program was to design, build, 
and deliver a prototype amplifier capable of continuous operation in 
a 250°C environment. A development program designed to meet this 
goal covered four phases. These phases were (1) development of the 
basic circuit configuration with conventional, low cost glass enve- 
lope vacuum tubes; (2) modification of the circuitry to accommodate 
the ceramic vacuum tubes; (3) a 1000-hour duration temperature 
cycle (48 hours at 260°C and 2 hours at 20°C); and (4) development 
of a prototype, deliverable amplifier. The following sections discuss 

e high temperature amplifier development program. Section 2 
describes the amplifier performance, including design requirements, 
circuit design, development program, and the prototype amplifier. 
Section 3 presents test results from two breadboard models, one with 
conventional glass tubes and one with ceramic tubes, and the proto- 
type amplifier. Section 4 describes the operation of the prototype 
amplifier. Circuit equations used for analysis and tube characteristics 
are contained in the appendices. 


30663 (SAND—77-1711C) Aluminum wire to thick film connec- 
tion [for] high temperature operation. Palmer, D.W.; Ganyard, F.P. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 15p. (CONF-780416—1). Dep. NTIS, PC A02/MF AOI. 

From IEEE proceedings electronic components conference; 
Anaheim, CA, USA (24 Apr 1978). 

Portions of document are illegible. 

Hybrid microcircuits in geothermal instrumentation must op- 
erate from room temperature to 300°C. High temperature operation 
initially caused aluminum wire-to-gold composition bond problems. 
To remedy this problem two wire bonding techniques have been 
qualified in high temperature aging tests: (1) ultrasonic bonding of 
aluminum wire directly to modified fritless gold conductor inks 
DuPont 9910, AVX 3520, and TFS A328, and (2) insertion of a 1 mil 
diffusion barrier pad between the thick film and the aluminum wire. 
Both systems allow 100 to 1000 hours of geothermal circuit oper- 
ation at 300°C. Three alloys of wire were tested: pure aluminum, 
aluminum with 1% silicon, and aluminum with 1% magnesium. The 
degradation rates differed greatly, with pure aluminum being the 
least tolerant to temperature aging and wire with 1% silicon faring 
the best. Because thick film surfaces tend to be harder than thin film 
surfaces, hardened aluminum wire (elongation 0.5%) formed bonds 
with less pad deformation and, consequently, with higher pull 
strengths than standard bonding wire (elongation 1 to 3%). Com- 
parison of wire bonds aged at three temperatures (250, 300, and 
350°C) demonstrated several orders of magnitude spread in degrada- 
tion rates; for 1000 hour bond lifetime 300°C was found to be about 
the highest allowed operational temperature. Disks of kovar and 
nickel of 1 mil thickness and 30 mils in diameter were used as 


diffusion barriers between the gold and aluminum. Deposited on one 
side of each disk was a 1 ym gold film for thermocompression 
bonding to the thick film; the other side received an aluminum film 
for wire bonding. Aging for 1000 hours up to 350°C produced no 
increase in bond resistance for any of the three wire alloys tested. 
Some decrease in bond strength with time was noticed, but was 
attributed to annealing of the wire. 


LEGAL AND INSTITUTIONAL ASPECTS 


30664 Geothermal resources operational Order No. 1: explorato- 
ry operations. Washington, DC; Geological Survey (1975). 7p. 

This Order (effective February 1, 1975) is established pursu- 
ant to the authority prescribed in 30CFR270.11 and in accordance 
with 30CFR270.78. All exploratory operations other than drilling of 
exploratory and development wells will be conducted in accordance 
with the provisions of this Order. All plans for exploratory oper- 
ations to be conducted shall include provisions for appropriate 
environmental protection and reclamation of disturbed lands. A 
cultural resources investigation approved by the Area Geothermal 
Supervisor shall be performed prior to any surface disturbance other 
than casual use. All variances from the requirements specified in this 
Order shall be subject to approval pursuant to 30CFR270.48. The 
following exploratory operations are delineated: casual use, geo- 
physical exploration, drilling of shallow wells, arid reporting com- 
pletion of exploration operations, general safety and environmental 
aspects, and notification of entry. 


30665 Geothermal resources operation Order No. 2: drilling, 
completion, and spacing of goethermal wells. Washington, DC; Geo- 
logical Survey (1975). 15p. 
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This Order (effective February 1, 1975) is established pursu- 
ant to the authority prescribed in 30CFR270.11 and in accordance 
with 30CFR270.14, 270.15, and 270.40. All wells shall be drilled in 
such a manner as to minimize damage to the environment and to 
protect life, health, property, usable ground waters, and geothermal 
resources. After some generalized instructions are given, specific 
requirements for the lesser to comply with are given on: well casing; 
blowout prevention; equipment and procedures; drilling fluids; well 
logging; wellhead equipment and testing; and well spacing. 


30666 Geothermal resources operational Order No. 3: plugging 
and — of wells. Washington, DC; Geological Survey 
(1975). 5p. 

This Order (effective February 1, 1975) is established pursu- 
ant to the authority prescribed in 30CFR270.11 and in accordance 
with 30CFR270.14 and 270.45. The lessee shall comply with the 
following minimum plugging and abandonment procedures for all 
geothermal resources wells. Oral approvals shall be in accordance 
with 30CFR270.11. All variances from the requirements specified in 
this Order shall be subject to approval pursuant to 30CFR270.40. 
Each Sundry Notice (Form 9-331) shall include a notation of any 
proposed variances from the requirements of this Order. References 
in this Order to approvals, determinations, or requirements are to 
those given or made by the Area Geothermal Supervisor or his 
delegated representative. Specific directions are given for: perma- 
nent abandonment, temporary abandonment, and suspended wells. 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 30672 


30667 (UCRL—13800) Governmental costs and revenues associ- 
ated with geothermal energy development in Imperial County. Special 
Publication 3241. Goldman, G.; Strong, D. (California Univ., Berke- 
ley (USA). Cooperative Extension Service). Oct 1977. Contract W- 
7405-ENG-48. 80p. Dep. NTIS, PC A05/MF AO1. 

This study estimates the cost and revenue impacts to local 
governments of three geothermal energy growth scenarios in Impe- 
rial County. The level of geothermal energy potential for the three 
development scenarios tested is 2,000, 4,000 and 8,000 MW--enough 
power to serve 270,000 to 1,000,000 people. The government agen- 
cies involved do not expect any substantial additional capital costs 
due to geothermal energy development; therefore, average costing 
techniques have been used for projecting public service costs and 
government revenues. The analysis of the three growth scenarios 
tested indicates that county population would increase by 3, 7 and 19 
percent and assessed values would increase by 20, 60, and 165 
percent for Alternatives No. 1, No. 2 and No. 3 respectively. Direct 
and indirect effects would increase new jobs in the county by 1,000, 
3,000 and 8,000. Government revenues would tend to exceed public 
service costs for county and school districts, while city costs would 
tend to exceed revenues. In each of the alternatives, if county, cities 
and school districts are grouped together, the revenues exceed costs 
by an estimated $1,600 per additional person either directly or 
indirectly related to geothermal energy development in the oper- 
ational stages. In the tenth year of development, while facilities are 
still being explored, developed and constructed, the revenues would 
exceed costs by an approximate $1,000 per additional person for each 
alternative. School districts with geothermal plants in their bound- 
aries would be required by legislation SB 90 to reduce their tax rates 
by 15 to 87 percent, depending on the level of energy development. 
Revenue limits and school taxing methods will be affected by the 
Serrano-Priest decision and by new school legislation in process. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 30665, 31742, 31789 


30668 (UCID—17716) Conditioning of geothermal brine ef- 
fluents for injection: use of coagulants. Quong, R.; Shoepflin, F.; 
Stout, N.D. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1 Feb 1978. Contract W-7405-ENG-48. 18p. Dep. NTIS, 
PC A02/MF AO1. 

The use of various chemical coagulants and flocculants with 
spent geothermal brine for enhancing the removal of colloidal solids 
prior to injection was studied. Brine at 80 to 85°C was obtained from 
the injection line of the SDG and E/DOE Geothermal Loop Ex- 
perimental Facility during a period of operation with Magmamax 
No. | Fluid. The solids consist primarily of an iron-rich amorphous 
silica and heavy metal sulfides, principally lead. Standard jar testing 
equipment was used to carry out the tests. 
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30669 (UCRL—13792) Solute-travel time estimates for tile- 
drained fields. III. Removal of a geothermal brine spill from soil by 
Jury, W.A.; Weeks, L.V. (California Univ., Riverside 
(USA). t. of Soil and Environmental Sciences). 1976. Contract 
W-7405-ENG-18. 29p. Dep. NTIS, PC A03/MF AOl1. 

The time required to leach a slug of saline, sodic geothermal 
brine from the point of injection to the tile outlet of an artificially 
drained field is calculated. Sprinkler, complete, and partial ponding 
leaching methods are compared as a function of drain spacing and 
initial location of the spill, with ponding requiring more water but 
less time to leach brine out of the system for all situations except 
where the brine spill occurs near the midpoint between tile lines. 
Calculation results are presented in dimensionless parameters which 
scale the drainage system dimensions and the soil water transport 
properties. A simple calculation is proposed to estimate the volume 
of leaching fluid required to remove excess Na* from the exchange 
complex, and was found to be in good agreement with the results of 
laboratory soil column experiments. For fine-textured soils in the 
Imperial Valley of California it may require up to 30 pore volumes 
of leaching fluid to lower Na* concentrations if saturated gypsum 
solution is used in reclamation. The results of these calculations 
suggest that reclamation of fine textured soils could require a prohib- 
itive amount of time unless the brine spill is localized around a drain. 


30670 (UCRL—79388) Methodology for assessing the potential 
impact on air quality resulting from geothermal resource development 
in the Imperial Valley. Gudiksen, P.H.; Axelrod, M.C.; Ermak, D.L.; 
Lamson, K.C.; Lange, R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 17 Oct 1977. Contract W-7405-ENG-48. 
17p. (CONF-780504—1). Dep. NTIS, PC A02/MF AO1. 

From Clean air conference; Brisbane, Australia (15 May 
1978). 

Methodology in use in the Imperial Valley for assessing the 
potential impact on air quality that may result from the development 
of geothermal resources is discussed. The installation of a network of 
air quality stations for characterizing the air quality and atmospheric 
transport properties in the valley prior to development is discussed. 
Analyses of geothermal fluids for various gases are performed to 
evaluate the potential emission rates from future geothermal power 
plants. The principal pollutant of concern is H2S because of its 
noxious odor and potential release rate. These estimated source 
emission rates and the appropriate meteorological measurements are 
used as input to a three-dimensional, atmospheric transport code to 
estimate the potential changes in air quality that result from various 
scenarios for development of geothermal power. 


GEOTHERMAL POWER PLANTS 


30671 (COO—4051-9) Minutes: sixth meeting of the centers for 
the analysis of thermal/mechanical energy conversion concepts. Di- 
Pippo, R. (Brown Univ., Providence, R.I. (USA). Div. of Engineer- 
ing). Au Le ree Contract EY-76-S-02-4051. 187p. (CONF-770755—). 
NTIS, 

hy % ‘meeting of the centers for the analysis of thermal/ 
mechanical energy conversion concepts; Washington, DC, USA (27 
Jul 1977). 

Portions of document are illegible. 

An executive summary and minutes of the meeting of the 
Centers for the Analysis of Thermal/Mechanical Energy Concepts 
are presented. Various aspects of the development and utilization of 
geothermal energy for the production of electrical power were 
discussed. Proposed drafts and outlines of sections of the Geother- 
mal Source Book were discussed. Individual presentations and data 
included in Appendixes A through O make up a major portion of the 


report. Separate abstracts have been prepared for Appendixes E and 
F. (JGB) 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 30676, 30677, 31661 


30672 (COO—4051-9, pp 1-7, Appendix F) Flash versus binary 
at Heber. Elliott, D. Aug 1977. 

From 6. meeting of the centers for the analysis of thermal/ 
mechanical energy conversion concepts; Washington, DC, USA (27 
Jul 1977). 

In Minutes: sixth meeting of the centers for the analysis of 
thermal/mechanical energy conversion concepts. 

Self-flowing and pumped well conditions are considered. The 
outputs of flashed steam and binary plants are given. Calculations of 
oo - of electricity produced by the two systems are presented. 
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DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 30666, 30681 


FLUID TRANSMISSION 


30673 (TID—28244) Heating and cooling the Raft River geo- 
thermal transite pipe line. Shaffer, C.J. (idaho National Engineering 
Lab., Idaho Falls (USA)). Jun 1977. Contract EY-76-C-07-1570. 15p. 
Dep. NTIS, PC A02/MF AOl. 

A preliminary transient heat transfer analysis to aid in defin- 
-K operating limits for the 4000-foot-long transite pipe line at the 

ver geothermal test site was completed. The heat transfer 
caten was to determine the time required to cool down the line 
from a 285°F operating temperature to 50°F and the time to heat up 
the line from 50°F to 285°F such that the temperature differential 
across the pipe wall will not exceed 25°F. The pipe and the 
surrounding soil was modeled with a two-dimensional heat transfer 
computer code assuming constant convective heat transfer at the 
soil-atmosphere interface. The results are sensitive to the soil thermal 
conductivity used in the calculation and imply that measurement of 
soil thermal conductivity used in the calculation and imply that 
measurement of soil thermal properties should be made in order to 
refine the calculations. Also, the effect of variable convective heat 
transfer at the soil surface should be investigated. However, the 
results reported here indicate the order of magnitude to be expected 
for cool-down and heat-up times when operating the transite pipe at 
the stated condition. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


30674 (BNL—50738) Cementing of geothermal wells. Progress 
report No. 6, July—September 1977. Kukacka, L.E.; Fontana, J.; 
Zeldin, A.; Carciello, N.; Sugama, T. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 33p. Dep. 
NTIS, PC A03/MF AO1. 

A coordinated program for the development of improved 
cements specifically designed for geothermal well applications was 
started in April 1976. Since that time an assessment of the state of the 
art of well cementing has been made, a management plan prepared, 
and research on organic and inorganic cementing materials started. 


30675 (BNL—S50751) Alternate materials of construction for 
geothermal applications. report No. 14, July—September 
1977. Kukacka, L.E.; Fontana, J.; Zeldin, A.; Sugama, T.; Horn, W.; 
Carciello, N.; Amaro, J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 30p. Dep. NTIS, PC 
A03/MF AOl1. 

A program to determine if non-metallic materials such as 
polymers, concrete polymer composites, and refractory cements can 
be utilized as materials of construction in geothermal processes is in 
progress. To date, several high temperature polymer concrete sys- 
tems have been formulated, laboratory and field tests performed in 
brine, flashing brine, and steam at temperatures up to 260°C (500°F), 
and economic studies started. Laboratory data for exposure times > 
2 years are available. Results are also available from field exposures 
of up to 18 months in four geothermal environments. Good durabil- 
ity is indicated. Work at four of these sites is continuing. 


30676 (EPRI-ER—635(Vol.1)) Brine chemistry and combined 
heat/mass transfer. Volume 1. Shannon, D.W. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Jan 1978. Contract EY- 
76-C-06-1830. 248p. Dep. NTIS, PC Al1/MF AOl1. 

The objective of. this program is to develop analytical tools 
and a supporting data base to predict effects of scaling and corrosion 
on the performance of geothermal power plants, and the subsequent 
plant degradation in electric output and maintenance expense. The 
program includes development of several computer programs, the 
geochemistry of scale formation, laboratory scaling kinetics studies, 
and analyses of the composition of several field scale samples. A 
computer code called EQUILIB was developed to calculate pH at 
temperature, gas pressures, concentrations of brine components, and 
the amount of potential mineral precipitates at temperatures of 25 to 
300°C. The code is supported by an extensive data base of chemical 
equilibrium constants and a tabulation of brine compositions from 
literature sources. A laboratory scaling kinetics program indicates 
CaCOs deposits almost instantaneously when brine flashing occurs, 
and data are presented on effects of temperature and salinity. Power 
plant computer models were developed for multistage flash or 
binary cycle type geothermal power. These codes permit the user to 
input mineral scale thicknesses at over 90 locations in the plant to 
calculate the effects of the scale on plant operating parameters and 
electric output. 


30677 (EPRI-ER—635(Vol.2)) Brine chemistry and combined 
heat/mass transfer. Volume 2. Appendixes. Shannon, D.W. (Battelle 
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Pacific Northwest Labs., Richland, Wash. (USA)). Jan 1978. Con- 
tract EY-76-C-06-1830. 264p. Dep. NTIS, PC A12/MF AOl. 

Volume II of the two-volume report consists of five appen- 
dixes. They are entitled: summary of key input variables for oper- 
ation of the flashed steam plant computer code; background on 
component models for fittings and valves; flasher-separator baseline 
description and performance model; direct contact cascade condens- 
er baseline description and performance; and, brine chemistry of 
geothermal wells listed by resource type. 


30678 (UCRL—52376) Field electrochemical measurements of 
corrosion characteristics of materials in hypersaline geothermal brine. 
Harrar, J.E.; McCright, R.D.; Goldberg, A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 13 Dec 1977. Con- 
tract W-7405-ENG-48. 24p. Dep. NTIS, PC A02/MF AOl1. 

A flow cell (with appropriate accessories) was developed for 
use in short-term testing of the corrosion behavior of materials in 
approximately 100°C, hypersaline geothermal brine. The apparatus 
was designed to accommodate commercial (Petrolite) corrosion 
measurement equipment and conducted experiments on-line at the 
Lawrence Livermore Laboratory Test Station in the Salton Sea 
Geothermal Field. The apparatus also permitted direct readings of 
corrosion potentials, solution redox potential (E/sub h/), brine flow 
rate, pH, and temperature. Estimates of general corrosion rates were 
obtained by the linear polarization resistance technique and from 
measurements of complete potentiodynamic polarization curves. The 
latter also afforded predictions of pitting susceptibilities of active- 
passive type materials. Twenty-two alloys (with various heat treat- 
ments) were tested and readily grouped according to general corro- 
sion resistances in acidified hypersaline (approximately 4 M chloride) 
brine. Especially promising in regard to corrosion resistance-vs-cost 
is the series of low Cr—Mo steels. Prescaling of materials in unacidi- 
fied (pH approximately 5.7) brine prior to exposure to acidified (pH 
2 to 4.5) brine was found to be beneficial in reducing corrosion rates 
at 100°C. 


30679 Using Salton Sea Geothermal brines for electrical power: a 
review of progress in chemistry and materials technology, 1976 status. 
Tardiff, G.E. (Univ. of California, Livermore). pp 1723-1732 of 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Geothermal energy development research at the Lawrence 
Livermore Laboratory through 1976 has been aimed at solving the 
problems associated with the use of high-temperature, high-salinity 
brines found in the Salton Sea Geothermal Field for their practical 
conversion to electrical energy. Specifically, part of the program has 
been oriented toward solving the problems of scale and solids 
deposition and corrosion of system components that are exposed to 
the highly mineralized brines. Brine acidification was found to be a 
promising method for controlling scale and solids deposition. Titan- 
ium, zirconium, and chromium-molybdenum alloys were found to be 
of the best economical corrosion-resistant materials for use in various 
parts of a total-flow turbine system. Scale and solids control and 
materials tests for conversion systems based on brine flashing are 
currently being evaluated. Some initial results and test plans are 
discussed. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


30680 (COO—4051-9, pp 1-27, Appendix E) Comparison of 
correlations for geothermal well flow. Elliott, D.G. (Jet Propulsion 
Lab., Pasadena, CA). Aug 1977. 

From 6. meeting of the centers for the analysis of thermal/ 
mechanical energy conversion concepts; Washington, DC, USA (27 
Jul 1977). 

In Minutes: sixth meeting of the centers for the analysis of 
thermal/mechanical energy conversion concepts. 

The main difficulty in calculating the well flow is in determin- 
ing the ratio of gas velocity to liquid velocity and the wall shear in 
the two phase region above the flash level. Several methods of 
calculating those two quantities are compared with each other and 
with data. The results show that available correlations based on 
laboratory experiments and oil-well flow are inaccurate when ap- 
plied to geothermal well flow and that better calculations can be 
made by simply picking fixed values of the velocity ratio and the 
friction coefficient. A velocity ratio of unity (no slip) and a skin 
friction coefficient of 0.008 (about twice the single-phase value) are 
satisfactory choices. This choice is based on data from only two 
wells. 


GEOTHERMAL ENERGY 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


30681 (JUEL— 1410) Hot-dry-rock project of Los Alamos Scien- 
tific Laboratory. Delisle, G.; Ernst, P.L.; John, K.; Jung, R. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Projektleitung 
Nichtnukleare Energieforschung). Apr 1977. 96p. (In German). Dep. 
NTIS (US Sales Only), PC A05/MF AOl1. 

During the course of the LASL hot-dry-rock project, prelimi- 
nary investigations of heat flux density, seismic characteristics and 
electrical features of the test site were carried out. The information 
thus far generated indicates that conventional drilling techniques can 
be easily applied in the excavation of wells in crystalline rock having 
a temperature as high as 200°C. Hydraulic fracturing of crystalline 
strata was successful and connection of boreholes by fracturing was 
accomplished. The fluid flow rate between the boreholes was, how- 
ever, not great enough to permit the operation of the planned 10 
MW heat exchanger. A flow rate of 0.5 1/min was obtained, whereas 
a rate of 15.0 l/min is required for operation. Other problems include 
the necessity of development of techniques for maintaining the 
fracture system with hydraulic pressure alone. The characteristics of 
fluid flow within the fracture system are still completely unknown. 
Plans for future studies include drilling deeper into strata with 
temperatures in the neighborhood of 500°C, and studies of methods 
for the extraction of uranium, thorium and copper as by-products. 


30682 (NP—22779) Possibilities for the application of hydraulic 
fracturing. Rummel, F. (Ruhr-Univ., Bochum (Germany, F.R.)). 
Mar 1975. 5p. (In German). Dep. NTIS (US Sales Only), PC A02/ 
MF AOl1. 

Hydraulic fracturing was first developed by the petroleum 
industry as a method for increasing formation productivity. The 
introduction of pressurized fluid into a sealed borehole results in 
fracturing of the surrounding rock. Research on the application of 
this technique in geothermal wells, particularly in hot-dry-rock 
systems, has been carried out snce 1973. Much of this work has been 
performed by Los Alamos Scientific Laboratories in the United 
States. Hydraulic fracturing has also been applied in various mining 
industries as a method of releasing formation strain which could lead 
to rock bursts. 


30683 (RLO/2227/T21—2) Secondary recovery method for the 
extraction of geothermal energy. Progress report, August 1, 1976— 
February 28, 1977. Bodvarsson, G. (Oregon State Univ., Corvallis 
(USA). School of Oceanography). Mar 1977. Contract EY-76-S-06- 
2227-021. 18p. Dep. NTIS, PC A02/MF AOI. 

Research progress in studies on the feasibility of forced 
geoheat extraction (FGE) is reported. Computer programs were 
written to carry out numerical modeling of the heat extraction by 
sheet-like conductors where the fluid flow is a function of time. New 
results on the effects of flow channeling were obtained; they are 
being applied to numerical modeling of convective flows. The 
fundamentals of the theory of fluid injection have been worked out 
and are being streamlined for application to simple cases. New 
results on minimum contact areas and borehole flows were obtained. 
Previous conclusions that the contact areas required for economic 
operations of FGES are not excessive and within the possibilities of 
present-day technology remain unaltered. However, due to a 
number of intangible factors such as the possibilities for severe flow 
channeling, fluid losses, etc., a series of field experiments on natural 
conductors will have to be carried out before final conclusions can 
be drawn. Due to the large thermal capacitance of rock surfaces, a 
combination of solar and FGE systems is an interesting possibility 
which is being investigated briefly. 


GEOTHERMAL DATA AND THEORY 


REFER ALSO TO CITATION(S) 30644, 30651 


30684 Magma mixing at mid-ocean ridges: evidence from DSDP 
legs 45 and 46. Dungan, M.A. (NASA Johnson Space Center, 
Houston, TX); Rhodes, J.M.; Long, P.E.; Blanchard, D.P. Geol. Soc. 
Am., Abstr. Programs; 9: No. 7, 958-959(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 30643, 30647, 30660, 30676, 30677 


30685 Prediction of the chemical characteristics of geothermal 
reservoir fluids from authigenic mineral assemblages. Bird, D.K.; 
Helgeson, H.C. (Univ. of California, Berkeley). Geol. Soc. Am., 
Abstr. Programs; 9: No. 7, 898-899(Sep 1977). 
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From Annual meetings of the Geological Survey of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 30643 


30686 ic and kinetic constraints on the dissolution 
of feldspars. Aagaard, P.; Helgeson, H.C. (Univ. of California, 
Berkeley). Geol. Soc. Am., Abstr. Programs; 9: No. 7, 873(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


30687 Experimental calibration of the partitioning of FE and MG 
between biotite and garnet. Ferry, J.M. (Arizona State Univ., 
Tempe); Spear, F.S. Geol. Soc. Am., Abstr. Programs; 9: No. 7, 
974(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


30688 Geochemical comparison of deep geothermal waters in 
North America. Reed, M.J. (Geological Survey, Menlo Park, CA). 
Geol. Soc. Am., Abstr. Programs; 9: No. 7, 1138(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associted societies; Seattle, WA, USA (7 Nov 1977). 


30689 Active metamorphism in the Salton Sea geothermal field, 
California: mineralogical and mineral chemical changes with depth and 
temperature in sandstone. McDowell, D.; McCurry, M. (Univ. of 
California, Riverside). Geol. Soc. Am., Abstr. Programs; 9: No. 7, 
1088(1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 30676 


30690 Rock-water interaction and temperature distribution in the 
Salton Sea geothermal field, Imperial Valley, California, USA. Elders, 
W.A. (Univ. of California, Riverside). Geol. Soc. Am., Abstr. Pro- 
grams; 9: No. 7, 965(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


30691 Constraints on the circulation of meteoric water in hydro- 
thermal systems imposed by the solubility of quartz. Fournier, R.O. 
(Geological Survey, Menlo Park, CA). Geol. Soc. Am., Abstr. Pro- 
grams; 9: No. 7, 979(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


30692 Effect of hydrothermal alteration of porosity and perme- 
ability in the Salton Sea geothermal field, California. Tewhey, J.D. 
(Lawrence Livermore Lab., CA). Geol. Soc. Am., Abstr. Programs; 9: 
No. 7, 1197-1198(Sep 1977). 

From Annual meetings of the Geological Society of America 
and associted societies; Seattle, WA, USA (7 Nov 1977). 


30693 Hydrothermal alteration of hot plutons as a function of 
time, temperature, and pressure. Knight, J.E.; Norton, D.L. (Univ. of 
Arizona, Tucson). Geol. Soc. Am., Abstr. Programs; 9: No. 7, 
1054(1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


30694 180, D, and H2O contents of basalts and ultramafic nod- 
ules from Hawaii. Dyser, T.K. (Univ. of California, Berkeley); 
O'Neil, J.R. Geol. Soc. Am., Abstr. Programs; 9: No. 7, 1063- 
1064(1977). 

From Annual meetings of the Geological Society of America 
and associated societies; Seattle, WA, USA (7 Nov 1977). 


ISOTOPE AND TRACE ELEMENT STUDIES 
REFER ALSO TO CITATION(S) 30649 
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TIDAL POWER 


WAVE ENERGY CONVERTERS 


30695 Transducer for conversion of sea water: . Ootsu, F. 
US Patent 4,060,344. 29 Nov 1977. Filed date 26 Oct 1976. 8p. 

Several impeller chambers are disposed in spaced relationship 
within a rectangular casing whose interior communicates with the 
air. The casing and a U-shaped bank having two legs bridged by the 
casing are partly submerged in the sea to define a sea-water pool 
between them communicating with the outer sea water only through 
sea-water channels located on the lower portions of the impeller 
chambers. Sea waves overflowing the projecting bank portion flow 
into the pool and then through the sea-water channels to rotate 
impellers disposed in the chambers to operate air cylinders disposed 
outside each chamber. The air cylinders compress air to produce a 
high pressure air that is, in turn, transported through a common pipe 
to an adjacent shore to be converted to an electrical energy. 


WIND ENERGY 
REFER ALSO TO CITATION(S) 30518, 30520, 31192 


AVAILABILITY (CLIMATOLOGY) 


30696 (RLO/2439—77/2) Wind energy statistics for large arrays 
of wind turbines (Great Lakes and Pacific Coast regions). Annual 
progress report, May 1, 1976—April 30, 1977. Justus, C.G.; Har- 
graves, W.R. (Georgia Inst. of Tech., Atlanta (USA). School of 
Aerospace Engineering). May 1977. Contract EY-76-S-06-2439. 
117p. Dep. NTIS, PC A06/MF AO1. 

Arrays of simulated 0.5 MW, 1.5 MW and 2.0 MW wind 
turbines in the Great Lakes and Pacific Coast Regions are studied. 
The parameters analyzed are: basic wind statistics, time and spatial 
correlations, mean wind power output, wind power frequency 
(availability without storage), and run duration of wind speed and 
array power (probabilities of wind and power lulls of various dura- 
tion, without storage). New aspects of the present study include 
evaluation of diurnal as well as seasonal variations of wind and wind 
power, inclusion of density, wind shear, wind gusts and other factors 
in the model power output curve simulation, study of the possible 
relation between wind speed and degree days (known to affect a 
portion of utility demand), and development and verification of a 
simplified array simulation model. 


ECONOMICS 
REFER ALSO TO CITATION(S) 30615, 30703 


30697 (BNL—50736) Role of wind power in electric utilities. 
Davitian, H. (Brookhaven National Lab., Upton, N.Y. (USA)). Sep 
1977. Contract EY-76-C-02-0016. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Current estimates suggest that the cost of wind-generated 
power is likely to be competitive with conventionally generated 
power in the near future in regions of the United States with 
favorable winds and high costs for conventionally generated elec- 
tricity. These preliminary estimates indicate costs of $500 to 700 per 
installed kW for mass-produced wind turbines. This assessment 
regarding competitiveness includes effects of reduced reliability of 
wind power compared to conventional sources. Utilities employing 
wind power are likely to purchase more peaking capacity and less 
baseload capacity than they would have otherwise to provide the 
lowest-cost reserve power. This reserve power is needed mainly 
when wind outages coincide with peak loads. The monetary savings 
associated with this shift contribute substantially to the value of 
wind energy to a utility. 


30698 (ERDA/NASA/9403—76/3) Design study of wind tur- 
bines: 50 kW to 3000 kW for electric utility applications. Volume III. 
Supplementary design and analysis tasks. (General Electric Co., 
Philadelphia, Pa. (USA). Valley Forge Space Center). Dec 1976. 
Contract EX-76-A-29-1010. 6lp. (NASA-CR—135121; GE-SD— 
76SDS4289). Dep. NTIS, PC A04/MF AO1. 

This study was conducted to provide additional design and 
analysis data to supplement the results of the two parallel design 
study efforts. The key results of the three supplemental tasks investi- 
gated are the velocity duration profile effects on determining the 
optimum wind turbine design parameters and the energy generation 
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cost; modest increases in capacity factor with small increases in 
energy —— costs and capital costs; and reinforced concrete 
towers. The approach used, method of analysis, assumptions made, 
design requirements, and the results for each task are discussed in 
detail in this report. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 30615, 31060 


30699 Assessment of wind-powered generators for navigational 
aids. Herrera, G. (Jet Propulsion Lab., Pasadena, CA); Weiner, H.; 
Nelson, D. pp 1660-1667 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

This study examines alternative power systems including an 
assessment of wind-powered generators for use on Navigational 
Aids. Data from a total of twenty-three sites on the East, Gulf and 
West Coasts of the United States were evaluated for the annual wind 
velocity distribution. Wind energy data from the U.S. Naval Weath- 
er Service Command were processed and analyzed with the aid of a 
computer program developed at JPL. Commercially available wind- 
powered generators were assessed to determine existing systems 
applicable for marine use. Comparisons were made with respect to 
initial cost and lifetime, between wind-powered generators and other 
power systems applicable to minor Navigational Aids. Service, oper- 
ation and maintenance costs were not included in this study. The 
power systems analyzed and evaluated were: (1) wind-powered 
generators, (2) solar photovoltaic arrays, (3) wind-powered gener- 
ators and solar photovoltaic arrays in combination, (4) zinc-air 
primary batteries, and (5) a wave-motion powered generator. Power 
systems corresponding to lighthouse applications were evaluated but 
have not been included in this paper due to space limitations. 


30700 Design and operational evaluation of a 25 kW wind turbine 
generator for residential heating applications. Cromack, D.E.; Heron- 
emus, W.E.; McGowan, J.G. (Univ. of Massachusetts, Amherst). pp 
1668-1675 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

An immediate application area of windpower systems is to 
provide power for residential heating. This paper presents a descrip- 
tion of the main component, the wind turbine generator (WTG) of 
an experimental heating system designed to test this concept. The 
design criteria, construction details, component costs, and perform- 
ance testing of this component are included. Various subsystems 
including rotor, main frame, drive train, yaw control, generator, 
support tower, and control systems are discussed. Initial experimen- 
tal results show that the performance of the wind turbine generator 
is close to analytical prediction. 


APPLICATIONS 


30701 (NSF/RA—760184) Wind-powered hydrogen electric sys- 
tems for farm and rural use. Final report, May—December 1975. 
Tison, R.R.; Biederman, N.P.; Donakowski, T.; Elkins, R.H.; Pang- 
born, J.B.; Turnquist, M.A.; Young, R.; Yudow, B. (Institute of Gas 
Technology, Chicago, Il]. (USA)). Apr 1976. 168p. Dep. NTIS, PC 
A08/MF AO0O1. 

The objective of this study has been to determine the current 
technology of a wind-energy conversion system (WECS) of minimal 
cost for rural applications. Specifically, IGT has evaluated available 
methods for converting shaft horse-power from a wind turbine to 
electricity and hydrogen. A workable mix of these two energy forms 
with storage that can support the energy needs of selected farming 
operations and the rural home was sought. Energy load patterns of 
several farming operations were examined for interfacing with the 
energy storage and delivery systems that are supplied by wind 
turbines dependent on the prevalent winds. Several preliminary 
designs have been completed so that a follow-up program for 
developing detailed designs and deeonstration units can be imple- 
mented if desired. 


TURBINE DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 30698 
30702 (DOE/NASA/1028—78/15) Experimental data and theo- 


retical analysis of an operating 100 kW wind turbine. Linscott, B.S.; 
Glasgow, J.; Anderson, W.D.; Donham, R.E. (National Aeronautics 
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and Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center; Lockheed-California Co., Burbank (USA)). 1977. Contract 
EX-76-A-29-1028. 22p. (NASA-TM—73883; CONF-770804—13). 
Dep. NTIS, PC A02/MF AO1. 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

Experimental test data have been correlated with analyses of 
turbine loads and complete system behavior of the ERDA—NASA 
100 kW Mod-O wind turbine generator over a broad range of steady 
state conditions, as well as during transient conditions. The deficit in 
the ambient wind field due to the upwind tower turbine support 
structure was found to be very significant in exciting higher harmon- 
ic loads associated with the flapping response of the blade in bend- 
ing. 


30703 (ERDA/NASA/9403—76/2) Design study of wind tur- 
bines: 50 kW to 3000 kW for electric utility applications. Volume II. 
Analysis and design. (General Electric Co., Philadelphia, Pa. (USA). 
Valley Forge Space Center). Dec 1976. Contract EX-76-A-29-1010. 
320p. (NASA-CR— 134935; GE-SD—76SDS4288). Dep. NTIS, PC 
A14/MF AOl1. 

This study was one of two parallel efforts conducted to define 
the wind turbine configuration that would lead to generation of 
electrical power in a cost effective manner. All possible overall 
system configurations, operating modes, and subsystem concepts 
were evaluated for both technical feasibility and compatibility with 
utility networks, as well as for economic attractiveness. A design 
optimization computer code was developed to determine the cost 
sensitivity of the various design features, and thus establish the 
configuration and design conditions that would minimize the gener- 
ated energy costs. The preliminary designs of both a 500 kW unit 
and a 1500 kW unit operating in a 12 mph and 18 mph median wind 
speed respectively were developed. A etailed technical discussion 
of the various design features and components evaluated and the 
rational employed to select the final design configuration are pre- 
sented. All pertinent technical | proyee eep data and component cost 
data are included. The costs of all major subassemblies are estimated 
and the resultant energy costs for both the 500 kW and 1500 kW 
units are calculated. 


30704 (SAND—77-1845C, pp 177-187) Data acquisition and 
signal processing for Sandia's vertical axis wind turbine installation. 
Stiefeld, B. 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal age symposium. 

The data acquisition and analyses system developed to meet 
the needs of the VAWT test site is described. The system employs a 
16-BIT word length mini-computer as the CPU and includes a 
variety of peripheral devices for data acquisition and display. The 
data acquisition portion of the system includes an industrial A/D 
system and a specially designed PCM unit. These devices allow the 
acquisition of 120 channels of mixed low/high level signals and 
selectable acquisition rates. The software support system allows near 
real time display of graphic output of various types. Included are a 
file system to allow combining of data acquired over extended time 
periods, frequency analysis of structural response and wind perform- 
ance, a bin” oriented analysis of wind vs various turbine perform- 
ance characteristics. 


30705 Experimental investigation of a class of resistance-type, 
direction-independent wind turbines. Sivasegaram, S. (Univ. of Sri 
Lanka, Peradeniya). Energy (Stamford, Conn.); 3: No. 1, 23-30(Feb 
1978). 

The resistance-type, direction-independent wind turbine is 
suitable for the generation of power on a small scale in developing 
countries. So far, all work on this class of wind turbine seems to be 
restricted to the Savonius rotor. The findings of an experimental 
investigation of an entire class of wind turbines which includes the 
conventional Savonius rotor are presented. The influence of four 
rotor-geometry parameters (i.e., number of blades, blade angle, blade 
location and angle of setting of the blade) is studied and discussed on 
the basis of two performance criteria (i.e., turbine efficiency and 
performance on the basis of blade area). The existence of optimum, 
design parameters is established and the possibility of improving 
substantially on the performance of the Savonius rotor is demonstrat- 
ed. Some possible applications of the present class of turbines are 
briefly commented on. 


30706 Wind electric plant. Jacobs, M.L.; Jacobs, P.R. US Patent 
4,068,131. 10 Jan 1978. Filed date 31 Dec 1975. 12p. 

A multiblade, wind-driven, variable pitch propeller is used in 
a wind electric plant for the generation of electrical power from 
wind forces, and the propeller is rotatable in a plane at an angle to 
the tower axis, enabling larger propellers to be used without propel- 
ler-tower interference and also reducing the distance between the 
propeller and gear case. A snubber arrangement is provided on the 
propeller blade return springs to slow the governor action and 
prevent abrupt pitch changes and damaging flutter of the blades, and 
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a self-centering, double-acting pivot washer is provided between the 
ae blades and the return springs to ensure free pivoting and 
ong life of the spring connecting bolts. Adjustable positive blade 
stop bolts are engaged directly between the hub and the propeller 
blades to limit return movement thereof. 


30707 Wind powered electrical generating plant. Bardekoff, A. 
US Patent 4,068,132. 10 Jan 1978. Filed date 7 Apr 1976. 4p. 

A multi-level support structure is described which contains 
plural power driven turntables on each level and each turntable 
carries a plurality of wind powered electrical generator units which 
are pivotally secured to the turntable and electrically coupled in a 
power distribution system through slip ring elements. Each gener- 
ator unit has a rudder or wind vane causing the driving blades to 
face the wind. The generating units are readily removable from their 
turntable supports for repair and replacement by functioning units. 
The plant may be sized for commercial or home application. 


30708 Multivane windmill. Allison, W.D. US Patent 4,065,225. 
27 Dec 1977. Filed date 22 Apr 1976. 6p. 

A windmill is described which has a plurality of pairs of 
diametrically opposed vanes mounted for rotation about a horizontal 
axis in alignment with the wind. The pairs of vanes are supported in 
uniformly spaced relationship to each other axially of the axis of 
rotation and each successive pair is indexed circumferentially in the 
direction of rotation relative to the prior pair. The vanes are auto- 
matically moved to a less efficient position as the speed of the wind 
increases to limit the maximum speed of the windmill. 


30709 Wind driven electrical generator. Peed, P.V. US Patent 
4,061,926. 6 Dec 1977. Filed date 24 Mar 1976. 4p. 

An electric generating system is described in which opposite- 
ly rotating wind driven wheels are used, one to drive the rotor and 
one to drive the stator of an electric generator. 


30710 Wind driven power system. Bourquardez, G. US Patent 
4,050,246. 27 Sep 1977. Priority date 9 Jun 1975, France. 10p. 

A wind driven power plant is described which has a vertical 
axis rotor which is rigidly connected to a center body in turn 
connected to a rotating base. The base is supported on a fixed pylon 
by means of a mechanical, or preferably fluidic bearing. The rotor 
blades are strongly bowed, soft in torsion and provided, near their 
tip region, with automatic pitch piloting means. 


30711 Two general methods for the unsteady aerodynamic analy- 
sis of horizontal-axis windmills. Preuss, R.D.; Suciu, E.O.; Morino, 
L. (Boston Univ.). pp 1618-1623 of Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. II. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

Froin 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The problem of a horizontal-axis windmill embedded in in- 
compressible, inviscid flow is considered. The vorticity field present 
in the undisturbed flow is assumed to be unperturbed by the pres- 
ence of the windmill, enabling the use of a potential formulation. 
Two integral equation methods (for finite thickness and zero thick- 
ness blades) are presented. Both methods are formulated in a frame 
of reference rigidly rotating at constant angular velocity relative to 
the ground. Fully unsteady transient analysis is performed by nu- 
merical solution of the equations at discrete time steps while a 
simpler oscillatory unsteady analysis is performed by expressing the 
potential and its normal derivative as complex Fourier series in time. 
The wake, treated as a doublet layer, is of prescribed geometry. 
— results are presented showing a good comparison of the 
methods. 


30712 Some contributions to aerodynamic theory for vertical axis 
wind turbines. Ashley, H. (Stanford Univ., CA). pp 1624-1632 of 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A review and modest extensions are described of quasi-steady 
aerodynamic theory for performance prediction on Darrieus-type 
turbines. Results are given for both parallel-axis and curved-blade 
configurations. Blade stall and variable inflow are neglected; it is 
hypothesized that unsteady effects support the former approximation 
down to lower values of tip-speed ratio than hitherto believed. Both 
profile and induced drag are included, and their influences on power 
and downwind force are expressed in terms of elliptic integrals. 
Comparisons are presented with power data from the SANDIA 2- 
meter turbine. Three values of profile drag coefficient are employed, 
and it is argued that numbers in the range C/sub Do/ is approxi- 
mately equal to 0.015 - 0.017 are most appropriate to the example 
chosen. Finally, a linearized analysis of unsteady-flow effects on 
performance is summarized. Calculations suggest that they may be 
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larger than might be expected in view of the low operating reduced 
frequencies of these machines. 


30713 Experimental data and theoretical analysis of an operating 
100 kW wind turbine. Linscott, B.S. (NASA Lewis Research Center, 
Cleveland); Glasgow, J.; Anderson, W.D.; Donham, R.E. pp 1633- 
1650 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Various studies have indicated that Wind Energy has the 
potential to make significant contributions to the Nation's energy 
needs. Part of the cooperative effort between NASA and the Energy 
Research and Development Agency (ERDA) has been the design 
and the erection of an experimental wind turbine by the NASA- 
Lewis Research Center. This 100 kW turbine, designated the Mod-0, 
is located at the NASA Plum Brook site near Sandusky, Ohio. 
Experimental test data have been correlated with analyses of turbine 
loads and complete system behavior of the ERDA-NASA 100 kW 
Mod-0 wind turbine generator over a broad range of steady state 
conditions, as well as during transient conditions. The deficit in the 
ambient wind field due to the upwind tower turbine support struc- 
ture was found to be very significant in exciting higher harmonic 
loads associated with the flapping response of the blade in bending. 


30714 Fluid dynamics of diffuser augmented wind turbines. Gil- 
bert, B.L.; Oman, R.A.; Foreman, K.M. (Grumman Aerospace 
Corp., Bethpage, NY). pp 1651-1659 of Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. II. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The Diffuser Augmented Wind Turbine (DAWT) is one of 
the advanced concepts being investigated to im; rove the economics 
of wind energy conversion systems (WECS). Application of modern 
boundary layer control techniques has reduced the surface area 
requirements of an efficient diffuser by an order of magnitude. Many 
parameters that effect the performance of the diffuser system have 
been examined in small scale wind tunnel tests with a family of 
compact diffusers, using screens and centerbodies to simulate the 
presence of a turbine. Flow field surveys, overall performance, the 
effect of ground proximity, and the prospects for further improve- 
ment are described. The baseline configuration is a conical, 60° 
included angle diffuser with an area ratio of 2.78 controlled by two 
tangential injection slots. This first generation DAWT can provide 
about twice the power of a conventional WECS with the same 
turbine diameter and wind. Economic estimates show that this 
DAWT can be as much as 50 percent cheaper than conventional 
WECS for the same rated power. 


30715 Segmented and self-adjusting wind turbine rotors. Jordan, 
P.F.; Goldman, R.L. (Martin Marietta Labs., Baltimore). pp 1676- 
1683 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

An exploration has been made of the concept of aeroelastical- 
ly self-adjusting rotor blades designed with two goals in mind: one, 
to keep (at constant rotor RPM) the rotor torque output essentially 
constant automatically over a large range of wind speeds; two, to 
have the unsteady aerodynamic forces act as damping forces (rather 
than as flutter-producing forces). Practical considerations lead to a 
segmented blade design. The preliminary results concerning both 
performance and stability of such blades are encouraging. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 31191 


30716 (TID—28287/3) Applied research on energy storage and 
conversion for photovoltaic and wind energy systems. Volume III. 
Wind conversion systems with energy storage. Final report. (General 
Electric Co., Philadelphia, Pa. (USA). Space Div.). 27 Sep 1977. 
330p. Dep. NTIS, PC A15/MF AO1. 

The principal objectives of the study with respect to wind 
energy conversion systems (WECS) and their use of energy storage 
were: the assessment of selected candidate storage concepts; and 
evaluation of the effects of selected parameters on the attractiveness 
and worth of energy storage utilization. The scope of the investiga- 
tions included both utility and non-utility applications. In addition to 
establishing cost goals for storage, the impact of charging storage 
from multiple sources, as well as from wind systems alone, was 
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included, along with the effects of wind forecasting and transient 
smoothing of the wind system output. 


30717 Energy storage and conversion technique and apparatus. 
Germain, F. US Patent 4,058,979. 22 Nov 1977. Priority date 10 Feb 
1975, France. 6p. 

The kinetic energy of the wind is converted into compressed 
air which is stored, in a system which maintains a predetermined 
output pressure, for use in driving a turbine coupled to an electrical 
power generator. The gas storage system includes two pair of 
serially connected storage tanks with the first tank in each pair 
receiving compressed air from wind driven compressors and includ- 
ing a hydraulically actuated piston for use in forcing the air into the 
second tank. Each of the second tanks of each pair includes a 
floating piston which will be caused to ascend in response to the 
delivery of pressurized gas thereto from the serially connected tank 
including the hydraulically actuated piston and the pressure in each 
of the second tanks will be maintained by the weight of the floating 
piston. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 31163, 31177, 31181 


POWER PLANTS AND POWER GENERATION 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 30831 


30718 (ANL/ES—63) Asbestos in cooling-tower waters. Lewis, 
B.A.G. (Argonne National Lab., Ill. (USA)). Dec 1977. Contract W- 
31-109-ENG-38. 78p. Dep. NTIS, PC AO5/MF AOl. 

Fill material in natural- or mechanical-draft cooling towers 
can be manufactured from a variety of materials, including asbestos 
cement or asbestos paper. To aid in the environmental impact 
assessment of cooling towers containing these asbestos types of fill, 
information on these materials was obtained from cooling-tower 
vendors and users. Samples of makeup, basin, and blowdown waters 
at a number of operating cooling towers were obtained, and identifi- 
cation and enumeration of asbestos in the samples were performed 
by transmission electron microscopy, selected-area electron diffrac- 
tion, and energy-dispersive x-ray analysis. Asbestos fibers were 
detected in cooling-tower water at 10 of the 18 sites sampled in the 
study. At all but three sites, the fibers were detected in cooling- 
tower basin or blowdown samples, with no fibers detected in the 
makeup water. The fibers were identified as chrysotile at all sites 
except one. Concentrations were on the order of 10° to 10° fibers/ 
liter of water, with mass concentrations between <0.1 yg/liter to 37 
pg/liter. The maximum concentrations of asbestos fibers in air near 
ground due to drift from cooling towers were estimated (using 
models) to be on the order of asbestos concentrations reported for 
ambient air up to distances of 4 km downwind of the towers. The 
human health hazard due to abestos in drinking-water supplies is not 
clear. Based on current information, the concentrations of asbestos in 
natural waters after mixing with cooling-tower blowdown contain- 
ing 10° to 108 fibers/liter will pose little health risk. These conclu- 
sions may need to be revised if future epidemiological studies so 
indicate. 


30719 (CONF-770151—6) Induced draft cooling tower noise and 
its control. Wang, J.S. (Exxon Research and Engineering Co., Flor- 
ham Park, N.J. (USA)). 1977. 22p. Dep. NTIS, PC A02/MF AO1. 

From Meeting of the cooling tower institute; Houston, TX, 
USA (31 Jan 1977). 

Cooling towers generate noise which is not sufficiently loud 
to cause in-plant noise problems at grade, but some may have an 
adverse impact on the adjacent community. This paper correlates 
chiefly noise data measured at Exxon process plants into a prediction 
technique for estimating induced draft cooling tower noise in com- 
munities adjacent to a plant. Predictions are given in A” weighted 
decibels (dBA) corresponding to the manner in which regulations 
are commonly expressed, and in the octave band basis required for 
design purposes when a noise control measure is found to be 
necessary. Good agreement is observed between estimated and meas- 
ured noise levels. The fans and falling water are the major noise 
sources of induced draft cooling towers. The fan noise is radiated 
from both the fan stacks and louvered faces and the water noise 
almost exclusively from the louvered faces. This study shows that 
the fan noise dominates the water noise at locations distant from the 
cooling tower and that the noise radiated from the louvered faces 
dominates that from the fan stacks. This information is useful in 
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selecting a method for cooling tower noise control. If the estimated 
noise levels should exceed noise criteria, general techniques are 
given for controlling cooling tower noise to achieve compliance. 


30720 (CONF-770151—7) Sound of low-speed fans. Murray, 
B.E.; Wood, E.W. (Bolt, Beranek, and Newman, Inc., Cambridge, 
Mass. (USA)). 1977. 15p. Dep. NTIS, PC A02/MF AO1. 

From Meeting of the cooling tower institute; Houston, TX, 
USA (31 Jan 1977). 

A general view of reported studies and prediction techniques 
for cooling tower noise is given. Fan noise generation is discussed 
with respect to the control of low- to mid-frequency noise from 
mechanical draft cooling towers. An exploratory aerodynamic anal- 
ysis of fan noise generation is provided leading to empirical relation- 
ships for trailing-edge turbulent boundary layer noise, a major noise 
source in propeller fans. Aeroacoustic means for reducing the sound 
power output of a fan are discussed. 


30721 (CONF-770151—8) Fan performance considerations in 
cooling towers. Schwinn, J.M. (Ecodyne Corp., Santa Rosa, Calif. 
(USA). Ecodyne Cooling Products Div.). 1977. 14p. Tower Inst., 
Houston, TX. 

From Meeting of the cooling tower institute; Houston, TX, 
USA (31 Jan 1977). 

Of concern to the user of a mechanical draft cooling tower 
are the performance, efficiency, and structural integrity of the axial 
flow fan assembly which moves the air through the tower and is an 
integral part of the cooling process as well as a significant contribu- 
tor to initial and operating costs. Continuing research in fan design 
has significantly improved effectiveness, with the remaining princi- 
pal research objective being a cost effective optimum performance 
level. It has been observed that some existing axial flow fans have 
inherent disadvantages such as design complexity, heavy service 
requirements, poor aerodynamic efficiency and poor cost effective- 
ness. No attempt will be made to describe all the techniques in use 
today nor to discuss their relative merits. The following design areas 
as they relate to the optimum fan performance level: airfoil selection; 
structural integrity; material selection, and manufacturing technique 
are discussed. 


30722 (COO—4114-4) Waste heat management in the electric 
power industry: issues of energy conservation and station operation 
under environmental constraints. Progress report, June 1, 1977— 
December 31, 1977. (Massachusetts Inst. of Tech., Cambridge (USA). 
Energy Lab.). Jan 1978. Contract EY-76-S-02-4114. 15p. Dep. NTIS, 
PC A02/MF AOl1. 

Progress in identifying costs, and in particular operating costs, 
associated with the use of various cooling systems for reducing the 
thermal impact from new base-load steam electric power plants is 
reported. Costs for a single, hypothetical river site are compared. 
The essential methodology and preliminary results are summarized 
below. A 1200 MWe nuclear plant and an 800 MWe fossil fuel plant 
were studied. Open cycle diffusers, cooling ponds, mechanical and 
natural draft evaporative towers and mechanical draft dry towers 
were considered for both plants. A set of models was developed to 
optimize the components of each cooling system based on the local 
meteorological and hydrological conditions at the site in accordance 
with a fixed demand, scalable plant concept. This concept allows 
one to compare the costs of producing the same net power from 
each plant/cooling system. 


30723 (PB—272623) Resource information applied to water 
sources and discharges at existing and potential power plant sites in 
Arizona and the southwest. Completion report Jul 73—Jun 74. 
DeCook, K.J.; Fazzolare, R.A. (Arizona Water Resources Research 
Center, Tucson (USA)). 1977. Contract DI-14-31-0001-4003. 15p. 
NTIS PC A02/MF AOl. 

A growing demand for energy production in Arizona has 
increased the need for assembling and analyzing water resource 
information relative to energy production, especially electrical 
power generation. Unit water requirements for cooling of electrical 
plants, combined with projections of future electrical power de- 
mands in Arizona, provide a perspective on future quantities of 
water needed for cooling. 


30724 (TID—27918) Explanation of the reported inversion effect 
at Grootvlei. Moore, F.K. (Cornell Univ., Ithaca, N.Y. (USA). Sibley 
School of Mechanical and Aerospace Engineering). 10 Nov 1976. 
Contract EY-76-S-02-2924. 10p. Dep. NTIS, PC A02/MF AO1. 

It is argued that the chief effect of temperature inversion is to 
provide an entrance flow hotter than ambient at that level, and 
hence an ITD smaller than that based on ambient. A lower tower 
performance results. This effect suffices to explain the Grootvlei 
measurements, provided the opposing effect of entrance flow stratifi- 
cation is not too strong. An estimate of the net effect is given. 
Apparently, one should avoid large flow obstacles near the tower in 
order to preserve stratification close to the tower entrance. Atmos- 
pheric instability should be strongly favorable. 
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30725 (TID—27923) Wind effects on tower flow, with emphasis 

on heat-exchanger losses. Moore, F.K. (Cornell Univ., Ithaca, N.Y. 

(USA). Sibley School of Mechanical and Aerospace Engineering). 

Nov 1976. Contract EY-76-S-02-2924. 32p. Dep. NTIS, PC A03/ 
F AOl. 

Observed wind effects are too large to be the result of a 
uniform application of wind dynamic pressure; severe nonuniformi- 
ties must be involved. Ingestion of cold air at the tower top is briefly 
discussed; it probably cannot occur unless wind exceeds 3 m/s. Heat 
exchanger losses due to flow obliquity caused by wind are discussed. 
The loss of total pressure of the transverse component of entering 
velocity is discussed as an entrance loss of the heat exchanger zone, 
and then applied to the horizontal arrangement and the vertical, 
cylindrical arrangement through use of a simple aerodynamic theory 
in each case. Results for the horizontal array suggest that unless 
nearly all transverse head is lost, there will be a net gain in overall 
flow coefficient due to wind. The windward sector will be depleted, 
but the leeward side will benefit. A larger overall loss coefficient 
will lessen the effect, be it good or bad. The possibility of “lobes” of 
depleted flow is discussed. For the vertical array, the tangential flow 
90° off the wind is about 2 times wind speed, and if this is lost, flow 
could be reversed even for a fairly high-drag exchanger. Overall, a 
pressure drop of 35 normal total heads is assumed for the horizontal 
case, to imitate Grootvlei, and 13 for vertical to imitate Rugeley. For 
comparison p , each case is recalculated with the other loss 
coefficient. These calculations show the observed tendency of the 
wind effect for the vertical, low-loss array to level off at high wind 
speeds. The aerodynamics of A-shaped arrangements are discussed; it 
is shown that higher loss coefficients permit steeper A’s in general; 
end effects are serious and would suggest wider bundles; and most 
important, it is shown that there can be no uniform, oblique flow 
solution for a A array. Guide vanes are discussed, and a normal tube 
bank (closing the delta) is suggested. 


30726 (TID—28143) Air flow in dry natural-draft cooling towers 
subject to wind. Final report. Moore, F.K.; Torrance, K.E. (Cornell 
Univ., Ithaca, N.Y. (USA). Sibley School of Mechanical and Aero- 
space Engineering). 8 Dec 1977. Contract EY-76-S-02-2924. 224p. 
Dep. NTIS, PC A06/MF AO1. 

This study was performed to study the rather severe effects of 
wind and temperature inversions on the performance of dry, natural 
draft cooling towers. Cooling tower aerodynamics, meteorology, 
cooling tower design, heat exchanger losses, etc., were investigated. 
The results show that for dry, natural draft towers, the most signifi- 
cant wind-related losses for winds above about 5 m/s have to do 
with oblique entrance to the heat-exchangers; for lower wind speeds, 
and for wet towers generally, tower exit and heat-exchanger flow 
phenomena are equally important in causing losses; inversion effects 
are due to a virtual fall of ITD, when warmer air is drawn from 
aloft; means to improve aerodynamic performance and reduce wind 
effects should aim to turn flow smoothly through the bundles, and 
then to assure a uniform well-mixed flow approaching the tower 
exit; and present knowledge is based on only a very few good 
studies, and there is now an open field for fruitful work. (LCL) 


30727 (ANL-Trans—1118) Measurements at cooling tower 
plumes. Part 4. Results of the measurement campaigns at the cooling 
towers of the RWE power stations Neurath and Meppen. Fortak, H. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Projekt 
Hochtemperaturreaktor mit Heliumturbinen; Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen (Switzerland)). Mar 1978. 
Translation of JUL—1250, Part 4, May 1976. 306p. Dep. NTIS, PC 
A14/MF AO1. 

A review of the meteorological measurements at plumes of 
different cooling towers in four measurement programs is given. The 
meteorological measurements were accomplished as part of a more 
extended program "Microclima of Cooling Towers”. Out of the 
great number of measured results, two complete sets of data were 
selected. The function and utilization of the measurement equipment 
is described. The progress of the measurement program achieved by 
the co-operation between different systems of measurement equip- 
ment is described. The measuring results of two days of the experi- 
ment are presented. The possibility of using these data is explained. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 30585, 30749, 30757 


30728 (CONF-770447—P1, pp 109-124) Coal fired combined 
cycle development program. Brooks, R.D. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

e have been studying coal-fired, combined-cycle power 
plants. One of the major technology problems in this program, of 
course, is the selection and optimization of combustion conditions. 
We are fortunate in having a series of experiments conducted at 
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Leatherhead of a tube bundle designed by Foster Wheeler. The 
geometric configuration matches what we might have in a unit of 
this kind. One of the principal trade-offs is between the superficial 
velocity within the bed and the need for solids recirculation that was 
mentioned in other papers. In addition to this, the need for carbon 
burn up cells in order to maintain the plant efficiency as high as 
practical would be recommended using the BCURA results. The 
basic criteria that we are using for plant design is the utilization of 
existing designs of gas turbines and steam turbines for which we 
have a great deal of operating data and can make extrapolations to 
this application. The modular configuration and its reasoning is a 
basic design approach. The reference combustion temperature of 
1750°F is a design goal selected to provide a maximum plant 
turndown ratio. 


30729 (CONF-770447—P1, pp 141-153) Pressurized fluidized 
bed pilot electric plant. Moskowitz, S. (Curtiss-Wright Corp., Wood- 
Ridge, NJ). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

e Energy Research and Development Administration is 
sponsoring the Curtiss-Wright Corporation to design, construct and 
operate a coal-fired PFB/gas-turbine pilot electric power plant at it’s 
Wood-Ridge, New Jersey facility. The pilot plant, which will pro- 
duce an equivalent of 13 MW of power will address to a number of 
key technical issues associated with PFB development. It will also 
provide design data to verify scale-up of the PFB units to a commer- 
cial plant size suitable for the electric utility industry. The high heat 
release and heat transfer rates obtainable during fluidized-bed com- 
bustion of coal make it very attractive from the standpoint of 
combustion efficiency and for heating surfaces immersed in the bed. 
The addition of sulfur retaining sorbents, such as limestone or 
dolomite, also make it possible to burn high sulfur coal without 
releasing an unacceptable level of sulfur-dioxide pollutant to the 
atmosphere. A pressurized system has advantages over an atmos- 
pheric system including higher combustion and sulfur capture effi- 
ciency, reduced reactor vessel size, and lower nitrogen oxide emis- 
sions. Most important is the ability of the pressurized system to 
operate a gas turbine. The PFB in this case replaces the traditional 
gas or liquid fueled gas-turbine combustor. 


30730 (FE—2291-16) High temperature turbine technology pro- 
gram. Phase 1. (Curtiss-Wright Corp., Wood-Ridge, N.J. (USA). 
Power Systems Div.). Feb 1977. Contract EX-76-C-01-2291. 45p. 
(CW-WR—76-020.16). Dep. NTIS, PC A03/MF AO1. 

A 750 MW combined-cycle power plant with an integrated 
coal gasifier is planned. The gas turbines are to operate at an inlet 
temperature of 3000°F on gas from combustors fueled with coal- 
derived low BTU gas. The gas turbine design, low BTU gas fuel 
characteristics, and the low BTU gas combustor concepts and de- 
signs are discussed. Three combustor design concepts, i.e., air-cooled 
annular design; air-cooled can-annular, and a water/steam cooled 
combustor were selected for evaluation. The evaluation process is 
described. Based on this evaluation and past experience, the air- 
cooled annular design combustor was selected to be developed as 
the low BTU gas-fueled combustor for the commercial power plant. 
(LCL) 


30731 (FE—2291-17) High temprature turbine technology pro- 
gram. Phase 1. (Curtiss-Wright Corp., Wood-Ridge, N.J. (USA). 
Power Systems Div.). Feb 1977. Contract EX-76-C-01-2291. 37p. 
Dep. NTIS, PC A03/MF AO1. 

Progress is reported in the development of a low BTU gas- 
fueled combustor for gas turbines in a 750 MW combined-cycle 
commercial power plant. The turbines are designed to operate at an 
inlet temperature of 3000°F. Three types of combustors, i.e., air- 
cooled annular, air-cooled can-annular, and water/steam-cooled tu- 
bular can designs, are considered. (LCL) 


30732 (FPC-S—254) Gas turbine electric plant construction cost 
and annual production expenses. First annual supplement, 1973. (Fed- 
eral Power Commission, Washington, D.C. (USA)). 1973. 112p. 
GPO. 

Portions of document are illegible. 

The use of the gas turbine for electric power generation by 
electric utilities in the United States has increased significantly 
during the past decade—from 600 MW of capacity in 1963 to a total 
of 33,036 MW of capacity at the end of 1973. Included in this total 
were 458 gas turbine plants owned and operated by electric utilities, 
including Federal and State agencies. Detailed data are presented for 
1973 on plant investment, annual production expenses, and related 
information for 326 of those plants 10 MW or larger for which 
information was available. This should provide useful information to 
electric utilities, manufacturers, regulatory commissions, consultants, 
and others interested in the electric power application of gas tur- 
bines. The plant data sheets show capacity and generation, cost of 
plant, production expenses and, in the case of initially reported 
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installations, plant and equipment characteristics. The plants listed 
on the plant data sheets are arranged alphabetically by plant name 
and state location. Two indexes of plants are included, the first 
listing the plant by the State in which they are located and the 
second listing the plants alphabetically. 


30733 (SAND—77-1373) Heat transfer losses from a flux com- 
pression topping state (PULSAR). Boyd, R.D. (Sandia Labs., Albu- 

uerque, N.Mex. (USA)). Dec 1977. Contract EY-76-C-04-0789. 27p. 
} NTIS, PC A03/MF AO1. 

Analysis has shown that a PULSAR device may increase the 
efficiency of a conventional thermal power plant from 35 to 46%. In 
the conceptual design it was assumed that 5% of the total energy 
added was lost to the ambient by heat transfer. The objectives of this 
study were to check that assumption, estimate the PULSAR cham- 
ber wall temperature, and recommend further analytical refinements. 
It was found that about 45 MJ, or 2%, of the added energy would be 
the maximum lost to the ambient. At any moment before combustion 
the chamber wall temperature is about equal to that of the products 
of combustion (gas mixture); however, after the combustion process 
begins, gas radiative effects increase while forced convection de- 
creases, and as a result the chamber wall temperature is about 20% 
lower than that of the gas mixture. Further, it is estimated that, from 
one end of the combustion chamber to the other, the axial gas 
temperature may vary from 7 to 60%. Although the present analysis 
does not take into account, quantitatively, the large axial and radial 
hn ae variations which exist in the combustion chamber, the 

ysis is sufficient for predicting both the total energy lost and the 
bulk chamber wall temperature variation. 


30734 (SAND—78-8206) Second interim report: diagnostics as- 
sessment for advanced power systems. Hardesty, D.R.; Cattolica, R.J.; 
Flower, W.L.; Branch, M.C.; Coleman, H.W.; Rahn, L.A.; Mulac, 
A.J.; Hill, R.A.; Aeschliman, D.P. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 130p. Dep. 
NTIS, PC A07/MF AOI1. 

Work accomplished during the second six month's effort in 
Sandia Laboratories’ Diagnostics Assessment Program for the Ad- 
vanced Power Systems Branch of the Energy Technology Division, 
Department of Energy is summarized. A principal objective of this 
program is to perform a continuing review and technical assessment 
of state-of-the-art diagnostic techniques. The intended application of 
these techniques is the characterization of the flow at the combustor 


exit and turbine inlet in advanced open-cycle gas turbine systems 
which will be used for stationary power generation and which will 
be fired with coal, coal-derived liquid and gaseous fuels, or heavy 
residual fuels. A brief outline of the principal results and conclusions 
of the first Interim Report is included. 


30735 Comparative evaluation of technical and economic indices 
for MHD and thermionic toppers for steam turbine facilities. Moro- 
zov, G.N. (Inst. of High Temperatures, Moscow). pp 1733-1739 of 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

To attain high efficiency in steam turbine (ST) facilities it is 
necessary to simultaneously increase the temperature and the pres- 
sure of the super heated steam. This is technically very difficult 
because of the low strengths of structural materials at high tempera- 
tures. One of the possible and evidently most promising ways of 
avoiding the simultaneous effect on the equipment of high tempera- 
ture and high pressure is to have the steam cycle augmented by a 
high temperature cycle operating with a relatively low pressure of 
working fluid. Two types of high temperature toppers (thermionic 
energy converters and MHD generators) are considered and on the 
basis of a comparative analysis an evaluation of their technical and 
economic indices is made. 


30736 Development status: binary Rankine cycle waste heat re- 
covery system. Rhinehart, H.L. (Energy Research and Development 
Administration, Washington, DC); Ketler, C.P.; Rose, R.K. pp 1090- 
1094 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II]. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The status of a program for the development and demonstra- 
tion of a binary-Rankine cycle waste-heat recovery system for a 
diesel generating set is presented. The demonstration site is located 
at an existing municipal power plant in the Village of Rockville 
Center, New York. The system employs two safe and well accepted 
power fluids, steam and freon, and recovers 500 kW from the 
exhaust of a turbocharged diesel engine. The two fluid cycle gener- 
ally exhibits higher thermal efficiency, depending upon gas tempera- 
ture, than a cycle employing a single power fluid. The steam topping 
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cycle buffers the freon bottoming cycle so that the system can be 
applied over a wide range of gas temperatures and not be limited by 
the stability limits of organic power fluids. The machinery arrange- 
ment features two radial inflow turbines driving a common output 
gear. Conventional process and refrigeration industry heat exchange 
components were adapted for use in the system. 


30737 Combined diesel-organic Rankine-cycle power plant. Soini, 
H.E. (Thermo Electron Corp., Waltham, MA); Patel, P.S.; Morgan, 
D.T.; Batra, S.K. pp 1100-1107 of Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. II. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

One of the attractive features of an organic Rankine engine is 
its ability to operate efficiently with low-temperature heat sources. 
This feature permits use of various low-grade energy sources which 
have not been effectively harnessed in the past. A combined diesel- 
organic Rankine-cycle electric power generating system is currently 
under hardware development. The organic Rankine system will 
provide 440 kW of additional power by recovering energy from the 
exhaust gases of a 2500-kW-diesel engine powerplant. For this 
system, the increase in power output is 18% with no increase in fuel 
consumption, even though the prime mover is a two-cycle diesel 
engine with relatively low exhaust gas temperature and the engine 
back pressure is limited to 1.244 kilopascal (5.0 inches of water). For 
other prime movers without these limitations, even greater improve- 
ment is possible. A description of the system, its components, and 
performance predictions are presented. 


30738 Increased central station power plant efficiency with a 
thermionic topping system. Fitzpatrick, G.O. (Rasor Associates, Inc., 
Sunnyvale, CA); Britt, E.J.; Carnasciali, G. pp 1602-1609 of Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Preliminary system studies reported in the past have shown 
that combined thermionic-steam system efficiencies in excess of 50 
percent may be achieved. The purpose of this study was to evaluate 
the THX (Thermionic Heat Exchanger) approach to topping on a 
basis which permits comparison with recent studies of other ad- 
vanced power systems. To this end the ground rules established for 
ECAS-17 were followed. No attempt was made to optimize the 
system components and consequently the system may be far from 
ideal. Nevertheless, an overall power plant efficiency of 46.8 percent 
was calculated as compared with an untopped system efficiency of 
approximately 36 percent. The estimated capital cost per installed 
kw was $902/kw for a plant coming on line in 2000. Possible 
methods of increasing overall efficiencies to 52 percent and reducing 
capital costs to $700/kw were identified. The modular nature of the 
THX units permits their development at relatively low cost. It may 
be possible to proceed through the pilot plant demonstration stage 
by retrofitting an older existing furnace in an operating power plant 
with a small number of representative THX units. 


30739 Evaluation of MHD-thermionic-steam cycles. Miskolczy, 
G.; Huffman, F.N. (Thermo Electron Corp., Waltham, MA). pp 
1610-1616 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Studies of thermionic topped steam powerplants have indicat- 
ed that plant efficiencies up to 50 percent should be possible. Similar 
results are suggested for MHD topped steam powerplants. The 
operating temperature range of Thermionic Energy Converters 
(TEC) complements that of MHD and steam. Initial analyses indi- 
cate that plant efficiencies over 55 percent are obtainable from a 
system of MHD topping a thermionic cycle that is bottomed by a 
steam cycle. In one of the cycles studied, the steam for the bottom- 
ing cycle was generated using a TEC boiler. In this cycle, 37 percent 
of the net power is produced by MHD, 25 percent by the two stages 
of TEC and 38 percent by the steam bottoming system. A heat 
exchanger concept for matching the high energy density of the 
MHD channel to the flux capabilities of the thermionic converters 
has been formulated. 


COMPONENTS 


REFER ALSO TO CITATION(S) 30179, 30207, 30299, 30730, 
30731, 30732, 31664, 31665 
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30740 (CONF-770447—P1, pp 157-160) Conceptual design of an 
atomspheric fluidized bed direct combustion power generating plant. 
Wells, T.G. Jr.; Claypooole, G.T. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

ultimate decision to use AFB boilers in power generation 

lies with the electric utilities. Recognizing this, all analyses, design 
feature decisions, etc., of this demonstration plant design will be 
consistent with current utility methods and practices. The objectives 
are: To provide the utilities with a realistic definition of the technical 
viability and economics associated with a 570 Mwe AFB boiler in 
power generation and to permit a comparison with an equivalent 
pulverized coal fired (PC) plant; and to clearly identify AFB-related 
systems and/or equipment for which sufficient experience is not 
available and, therefore, demonstration is needed to establish utility 
confidence. 


30741 (CONF-770447—P 1, pp 161-165) Conceptual design of an 
AFBC electric power generating plant. Bradley, W.J. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
a workshop. Volume I. 

RDA has awarded a contract to Burns and Roe for the 
conceptual design of both a commercial-size and a demonstration 
size atmospheric fluidized-bed combustion (AFBC) electric power 
generating plant. Recently the study was redirected by ERDA to 
base the designs on the utilization of non-compliance western coal 
with the same overall objective. Although western coals are general- 
ly lower in sulfur concentrations than eastern coals, the heating 
value of the western coals are so low that they often do not meet the 
EPA emission limits based on heat input to the furnace. The design 
alternatives which will be analyzed during this project are: Plant 
size, modular boiler size, steam conditions, Ca/S mole ratio, and 
sorbent regeneration. 


30742 (CONF-770447—P1, pp 167-185) Light-off and initial op- 
eration of the 30 MW/sub e/ Rivesville multicell fluidized bed boiler. 
Mesko, J.E. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
es Volume I. 

e Rivesville 30 MW/sub e/ MFB Plant systems design can 
be divided into five primary areas, which include (1) the combustion 
air and flue gas systems, (2) the feedwater and steam systems, (3) the 
fuel and limestone preparation, storage and injection systems, (4) the 
bed material classification and recycle system and (5) the fly ash 
collection and reinjection systems. Each of these systems is de- 
scribed. Initial operation of the Rivesville MFB unit has shown that 
stable combustion of coal can be maintained in large size fluidized 
beds of limestone. If coal and air feed rates are properly controlled, 
bed temperatures can easily be maintained and adjusted. Results of 
this initial operation are encouraging and indicate that under coordi- 
nated control of the systems, the Rivesville unit should perform 
satisfactorily. 


30743 (CONF-770447—P1, pp 201-204) TVA AFBC demonstra- 
tion power plant program preliminary design by combustion engineer- 
ing. Covell, R.B. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

© develop missing design information and to permit cost 

optimization in many AFBC design areas, actual operation and large 
scale experimentation seems to be the only sure solution. Several 
demonstration units need to be planned, using different design con- 
cepts of both boiler and auxiliaries. It must be demonstrated that 
AFBC units will be competitive in energy cost, including capital 
cost, Operating costs, maintenance costs and unit availability cost. 


30744 (CONF-770447—P1, pp 205-212) NYSERDA—EPRI 
ae project conceptual boiler design. Covell, R.B.; Darling, 
-L. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

Combustion Engineering has investigated the feasibility of 
retrofitting an existing coal fired utility boiler to Atmospheric Flui- 
dized Bed Combustion of coal and compared it to a flue gas SO» 
scrubber retrofit. While the fluidized bed retrofit study has not been 
completed, initial indications are that this retrofit may not be eco- 
nomical compared to a flue gas SOz scrubber retrofit. This is due to 
the extensive modifications required to the existing boiler and elimi- 
nation of interferences around the boiler. However, the large single 
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unit design approach used in this retrofit study may represent a 
workable approach to the design of new large fluidized bed boilers. 


30745 (CONF-770447—P1, pp 213-215) Fluid bed utility boilers: 
design considerations. Hansen, W.A. 1977. 
From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 
In Proceedings of the fluidized bed combustion technology 
e workshop. Volume I. 

e objective for this project, under TVA sponsorship, is to 
develop a preliminary design of a small scale demonstration size 
fluid-bed boiler system, in our case 250 MW. A very important part 
of this project involves an evaluation of current fluid bed technol- 
ogy, particularly as it affects the boiler designer, the design uncer- 
tainties that we can detect and the development work still needed. 
Although we are still in the early stages of this project, many design 
problem areas are already apparent, and we believe that they should 
be spotlighted, for we all need answers to these open questions. 
Several such areas are described briefly. 


30746 (CONF-770447—P1, pp 216-219) Fluidized-bed combus- 
tion research in New York: a step toward breaking the oil habit. 
Tourin, R.H. (New York State Energy Research and Development 
Authority, New York). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

ew York Gate is heavily dependent on imported oil to fire 

its boilers. Fluidized-bed combustion appears to be one of our best 
hopes for substantially increasing coal usage in New York in an 
economical and environmentally acceptable manner, thereby cutting 
our excessive dependence on oil. The New York State Energy 
Research and Development Authority (NYSERDA) is co-operating 
with USERDA, EPRI, and the state’s electric utilities, to accelerate 
development of coal-fired fluidized bed combustion boilers for both 
utility and industrial use. This paper is a summary of, and introduc- 
tion to, projects being conducted by NYSERDA’s contractors. 
Details of the work are given in reports by the contractors. 


30747 (FE—1237-T6) Multicell fluidized-bed boiler design, con- 
struction, and test program. Monthly progress status report No. 59. 
Mesko, J.E.; Leon, I.W.; Reed, R.R.; Claypoole, G.; Gamble, R.L. 
(Pope, Evans and Robbins, Inc., New York (USA). Combustion 
Systems Div.). Aug 1977. Contract EX-76-C-01-1237. 68p. Dep. 
NTIS, PC A04/MF AO1. 

Design, construction and test program of a 300,000 lbs/hr 
steam generation capacity multicell fluidized-bed boiler (MFB), as a 
pollution-free method of burning high-sulfur coal, or highly corro- 
sive coals without excessive problems, is being carried out. The 
concept involves burning fuels, such as coal, in a fluidized-bed of 
limestone particles that react with the sulfur compounds formed 
during combustion, to reduce pollution. Nitrogen oxide emissions are 
also reduced at the lower combustion temperatures. The CaSO, 
produced in the furnace is discharged with the ash or regenerated to 
CaO for reuse in the fluidized-bed. Information is presented on tests 
of limestone agglomerates as a sulfur sorbent and eductors for fuel 
feeding at the Alexandria Laboratory; continued MFB plant oper- 
ation; correction of equipment and instrumentation deficiencies; and 
engineering and design efforts to improve MFB performance and 
increase reliability. Subcontract activities are also described. 


30748 (FE—2455-77-1) Conceptual design of an atomspheric flui- 
dized-bed combustion electric power generating plant. Quarterly tech- 
nical progress report, January—March 1977. Cosgrove, E.J. (Burns 
and Roe, Inc., Woodbury, N.Y. (USA)). 1977. Contract EF-77-C-01- 
2455. 25p. Dep. NTIS, PC A02/MF AO1. 

The overall objective of this program is to prepare a concep- 
tual design for an electric power generating plant that will directly 
combust non-compliance western coal in an atmospheric fluidized- 
bed boiler and generate electric power in an environmentally accept- 
able manner. The program includes the following specific objectives: 
to design a technically feasible, reliable and efficient combination of 
unit processes and equipment that will directly combust non-compli- 
ance western coal and produce electric power in an environmentally 
acceptable manner; and to project the capital, operating and product 
costs for a central station electric power generating plant. The scope 
of work of this program is to perform all services to prepare a 
conceptual design in sufficient detail to describe and estimate cost 
and economics for an atmospheric fluidized-bed combustor (AFBC) 
electric power generating plant, and to optimize the production of 
electric power and any by-products from coal. Progress in preparing 
initial plant specifications is reported. 


30749 (TID—28206) Closed Gas Turbine Heater program. Third 
quarterly technical progress report, October 3, 1977—December 31, 
1977. Stefun, R.; Softley, D. (AiResearch Mfg. Co. of Arizona, 
Phoenix (USA)). 16 Jan 1978. Contract EF-77-C-01-2611. 12p. Dep. 
NTIS, PC A02/MF AO1. 


exchan: 
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Progress is reported in a program intended to advance high- 
temperature closed gas turbine power conversion systems to a point 
of technological readiness for use in coal-fired public utility power 
conversion plants. The initial contract addresses two specific prob- 
lem areas. These are: the identification and analysis of system con- 
cepts which offer highest overall plant efficiency consistent with 
lowest cost of electricity (COE) from coal-pile-to-bus-bar; and the 
identification and preliminary design of combuster/heat exchanger 
concepts compatible for use as the cycle gas primary heater for those 
plant systems. 


30750 Prediction of load characteristics. Binns, K.J. (The Univ., 
Southampton, Eng.); Smith, J.R. Proc. Inst. Electr. Eng. (London); 
125: No. 3, 197-202(Mar 1978). 

A method is described for the determination of the excitation 
requirement of a turbogenerator, on load at any power factor, from 
the dimensions of a design and from the magnetic properties of the 
stator and rotor cores. As a test of the accuracy of the method, 
magnetisation curves have been computed for a large generator and 
compared with test results. The comparison shows that the predic- 
tion is sufficiently accurate for all practical purposes. For a typical 
design of large generator, the effect of design changes is explored 
with a view to design optimisation. This gives results which are of 
practical significance and which demonstrate the use of the program 
as a design tool. 


30751 Methods of further improving the effectiveness of automat- 
ed control of generating units. Mironov, V.D.; Stefani, E.P.; Rinkus, 
E.K.; Safronnikov, S.A.; Dement’ev, V.A. Therm. Eng. (USSR) 
(Engl. Transl.); 24: No. 8, 1-2(Mar 1978). 

Translated from Teploenergetika; 24: No. 8, 2-3(Aug 1977). 

The automated control of thermal power plants to achieve a 
minimum cost for the production of heat and power is briefly 
discussed. The importance of the cost effectiveness of the control 
systems used for automation is emphasized. (LCL) 


30752 Nonlinear numerical simulation of the dynamic processes 
in a once-through steam generator. Rubashkin, A.S.; Volkov, O.G. 
Therm. Eng. (USSR) (Engl. Transl); 24: No. 8, 3-6(Mar 1978). 

Translated from Teploenergetika; 24: No. 8, 3-7(Aug 1977). 

The construction of a mathematical model to simulate the 
operation and dynamics of a TGMP-324 gas and oil fired once- 
through steam generator is described. Operating data from the plant 
were used to verify the model. On the model, steady-state operation- 
al modes at loads of 100, 50, and 30 percent were simulated and in 
each operational mode the transient characteristics were determined. 
Steady-state operational modes and the transient characteristics ob- 
tained on the model were compared with the analogue test data of 
the TGMP-324 boiler at several levels of load. The comparison 
shows that closeness of the model and the plant, satisfactory for 
practical purposes, has been attained and as a result the model can be 
assumed to be suitable for reproducing complicated processes in- 
volving reducing and taking on load. The results of the simulation 
show the acceptability of the main principles used in constructing 
the model and that the method of simulation is suitable for commer- 
cial employment and ensures the possibility of conducting investiga- 
tion of the dynamics of once-through steam generators under labora- 
tory conditions before starting and even at stages of design, and 
considerably reduces the volume of complicated tests on actual 
equipment and the time for assimilation of the prototypes of steam 
generators. (LCL) 


30753 Automation of starts of the K-500-240-2 turbine. 
Katsnel’son, V.B.; Pokhoriler, V.L.; Markova, A.N.; Tyurin, Yu.V. 
(Ural Polytechnic Inst., Sverdlovsk, USSR). Therm. Eng. (USSR) 
(Engl. Transl.); 24: No. 8, 16-19(Mar 1978). 

Translated from Teploenergetika; 24: No. 8, 28-31(Aug 1977). 

The functional groups (FG) of the automatic unit for starting 
the turbine and warming up the main lines are described. The main 
feature of these groups is that the main control algorithms are 
realized by analogue control systems of the first level. The functions 
of the system of the second level amount to switching on and off the 
contrel systems of the first level, of transmitting information to the 
operator that the next step has not been performed in the specified 
time, information about the cause of non-fulfilment of the step, and 
switching off the system of the first level should any one of the 
controlled parameters exceed allowable limits. In addition, the 
system of the second level acts directly on some mechanisms (drives 
of valves). It should be pointed out that switching of the systems, 
when any one of the controlled parameters exceeds allowable limits, 
is also done by a special logic system on the first level. This 
redundancy is arranged to retain the possibility of switching on the 
system of the first level without switching on the systems of the 
second level (e.g., in a cold start) as well as to gain operational 
experience with respect to the system of the second level 


30754 Statistical analysis of the temperature distributions of the 
products of combustion of gas turbine plant combustors. Lyubchik, 
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G.N.; Volkotrub, S.F. (Kiev Polytechnic Inst.). Therm. Eng. (USSR) 
(Engl. Transl.); 24: No. 8, 20-24(Mar 1978). 

Translated from Teploenergetika; 24: No. 8, 31-36(Aug 1977). 

An investigation of the possibility of applying statistical meth- 
ods to the analysis of the temperature distribution of products of 
combustion in the exit section of a gas turbine power plant combus- 
tor is reported. Such temperature distribution effects the technical- 
economic characteristics of the plant and the reliability of its oper- 
ation. (LCL) 


30755 Control and operation of the UK electricity supply system: 
an account of its development. Boardman, F.D. (CEGB Planning 
Dept., London). Proc. Inst. Electr. Eng. (London); 125: No. 1, 61- 
65(Jan 1978). 

Over the past few years, control engineers have been increas- 
ingly interested in the control and operation of large systems that are 
usually hierarchical in structure and involve not only the control of 
parts of a large complex plant and of the plant as an inte 
whole, but also of systems of such plants. The national system for the 
generation and transmission of electric power is just such a system. 
The CEGB system is operated essentially manually, and big ad- 
vances have been made over the years in the facilities provided to 
the operators of both generating plant and system. The Address 
outlines briefly the development of these facilities, from the early 
power stations, through their gradual integration into an intercon- 
nected system, to the present day. It concludes with a brief reference 
to some interesting experimental work in control and an attempt to 
identify the control problems of the future. 


30756 Strength evaluation of boiler pressure parts. Setoguchi, K. 
(Nagasaki Technical Inst.); Shiojima, Y.; Matsumoto, A.; Wada, H.; 
Haneda, H.; Todo, Y. Tech. Rev., Mitsubishi Heavy Ind.; 14: No. 3, 
464-471(Oct 1977). 

The intermediate load operation of fossil power plants, or fast 
start-up and cyclic operation, is demanded to cope with the recent 
progress of nuclear power plants, the changes in electric power 
demand and supply situation and the intensifying control of environ- 
mental pollution. To meet this trend, the evaluation of the creep and 
fatigue strength of boiler structural components become necessary. 
Recently, the ASME B and PV Code Sec. III, Div. 1 and the Case 
1592-7 for the design of nuclear power plant components have been 
issued. The strength evaluation method, based on the ASME Codes 
for boiler components, and some problems involved in its application 
are presented. Presented also is a brief status of analysis of major 
boiler pressure parts including welded furnace wall, mixing sphere, 
boiler circulation pump casing, drum and header tee. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 30736, 30737, 32060 


30757 600 kW organic Rankine cycle waste heat power conver- 
sion system. Cheek, R.M.; Lacey, P.D. (Sundstrand Corp., Rock- 
ford, IL). pp 1095-1099 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Many efforts are currently being pursued to research, devel- 
op, and implement new energy technologies aimed at meetin - 
national energy goals. The 600 kW Organic Rankine Cycle 
Heat Power Conversion System is a means of achieving pt Mate 
energy savings On a near term basis by recovering waste heat and 
converting it into usable power. The system, its development and 
field test programs, and some of the underlying concepts on which 
the design is based are described. 


ECONOMICS 
REFER ALSO TO CITATION(S) 30751, 31206, 31334 


30758 (NP—23059) Productivity in the private electric utility 
industry, 1951 to 1973. Stevenson, R.E. (Federal Power Commission, 
Washington, D.C. (USA). Office of Economics). Oct 1975. 36p. 
Power Commission, Office of Economics, Washington, DC. 

In order to develop a better understanding of the productive 
dynamics of the electrical utility industry and to better assess the 
desirability of regulatory policy reform, it is necessary to develop 
adequate measures of productive efficiency and to investigate the 
causes of changes in productive capability. The purpose of this study 
was to develop an index of productive efficiency on an aggregate 
basis for the private electric utility industry. The Total Factor 
Productivity (TFP) approach to measuring productive efficiency is 
explained in terms of total input of fuel, labor, capital, purchased 
power, and materials and in terms of output which is electric power 
sales to customers. The TFP measures developed in the study are 
indicative of the ability of the electric utility industry to reduce its 
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resource requirements for a unit of production. Tabulated data for 
the years from 1951 to 1974 are presented on sales by private electric 
utilities; load factor; labor statistics; fuel statistics; cost of purchased 
power and of materials; capital costs, Total Factor Productivity, and 
cost per KWH of private utility-produced electric power. (LCL) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 30119, 30132, 30151, 30571, 
31733, 31830, 31833, 31842, 31843, 31844, 31846, 31847, 31848, 
31880, 31891 


30759 Behavior of the natural radionuclides in western coal-fired 
power plants. Coles, D.G.; Ragaini, R.C.; Ondov, J.M. (Univ. of 
California, Livermore). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: 
No. 4, 156-161(1977). 

From American Chemical Society meeting; Montreal, 
Canada (May 1977). 

See CONF-770510—P2. 

Coal, bottom-ash, and electrostatic precipitator fly-ash sam- 
ples were obtained from two western coal-fired power plants burn- 
ing low- and high-ash, low-sulfur coal. Stack fly ash was also 
obtained from one plant. Samples were counted for natural y radi- 
ation and enrichment factors relative to input coal calculated for 
232Th, 73°U, and *°5U daughters. The behavior of the decay series 
throughout the coal deposition, combustion, and emission system is 
discussed. (DLC) 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 30021, 30112, 30115, 30120, 
30121, 30129, 30134, 30135, 30167, 30208, 30238, 30718, 30744, 
31274, 31453, 31501, 31505, 31730, 31792 


30760 (CONF-7710110—, pp 299-323) Electric utility's use of 
flue gas desulfurization technology in the United States. Dasti, A.Q. 
(Federal Power Commission, Washington, DC). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

The number of on-line FGD units in the USA is increasing 
significantly. This rapid increase will probably continue, at least 
through 1982, if signed contracts and letters of intent are fulfilled. 
Until 1975 most of the FGD installations were on existing units, 
since then the bulk of FGD installation is on new units. Lime and 
limestone wet scrubbing processes have become the most common 
systems. Reliability and lower costs of the lime and limestone 
systems are often cited as the primary reasons for selecting these 
processes. About half of the boilers are, or will be, utilizing a 
relatively low-sulfur coal (less than 1.5 percent sulfur). Particulate 
control scrubbing systems are being replaced by electrostatic preci- 
pitators ahead of FGD systems. 


30761 (EPRI-SR—39, pp 12p, Paper 6) Arizona Public Service 
Company's experience with NO/sub x/ control Four Corners Power 
Plant. Gutierrez, G.T. 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In sg aa mage of the NO/sub x/ control technology seminar. 

The design of the Four Corners Power Plant is discussed with 
regard to coal-fired units and once-through B and W boilers. Regula- 
tions for nitrogen oxides in the state of New Mexico are outlined. A 
field test program to determine baseline emissions and to assess the 
capability of reducing NO emissions is described. Testing revealed 
that some units were unable to comply with EPA regulations. NO 
emissions from scroll-type burners and impeller burners were com- 
pared. Methods of testing particulate emissions are described and 
operational problems in ultrasonic testing are discussed. (HLW) 


30762 (EPRI-SR—39, pp 45p, Paper 7) Evaluation of the effects 
of combustion modifications in controlling NO/sub x/ emissions at 
TVA's Widows Creek steam plant. Hollinden, G.A.; Moore, N.D.; 
Zielke, R.L. 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

The objective of this study is to provide concise quantitative 
information from which biased firing techniques can be evaluated as 
a method for control of NO/sub x/ formation with particular 
emphasis on boiler corrosion, slagging, thermal efficiency, and oper- 
ational performance. In order to accomplish the objective, particu- 
late and gaseous emission data are taken for a number of boiler load 
and firing patterns. In addition, two separate furnace corrosion 
measurement techniques are employed during long-term runs. Anal- 
ysis of the gaseous emission data shows that certain combustion 
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modifications can reduce baseline NO/sub x/ emissions up to 45 
percent depending on the load and the burner configuration utilized. 
Analysis of the collected and dried particulate for unburnt carbon 
shows a significant difference between baseline and the “low NO/ 
sub x/” conditions. In certain cases, carbon losses are more than 
double for the “low NO/sub x/”" case when compared to normal 
firing. Of primary importance is the finding that for the “low NO/ 
sub x/” operating mode, both corrosion measurement techniques 
indicate a loss of tube metal significantly higher than that for normal 
boiler _—— The most apparent tube metal loss occurs on the 
side wall. 


30763 (EPRI-SR—39, pp 3p, Paper 11) Status of utility applica- 
tion of homogeneous NO/sub x/ reduction. Teixeira, D.P. (Electric 
Power Research Inst., Palo Alto, CA). 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

Some of the practical aspects of applying technology for 
control of NO/sub x/ formation to utility power systems are dis- 
cussed. 


30764 Investigation of the processes of forming harmful gaseous 
emissions from the steam generators of a thermoelectric power plant. 
Mishin, O.N. pp 201-205 of Mashiny i oborudovaniye tsellyulozno- 
bumazhnykh proizvodstv. Lenin, ; Leningrad Tech. Inst. of the 
Cellulose-Paper Industry (1975). (In Russian) 

The process of forming harmful matter in the combustion 
products during the burning of M-100 sulfurous black oil in a BKZ- 
100 boiler, equipped with five nozzles having a power of 1500 to 
1800 kg/h each was investigated. With a coefficient of air excess of 
a = 1.22 and steam productivity of the assembly of 50, 60 and 75 T/ 
h the temperature in the combustion zone was equal respectively to 
1420, 1500 and 1580°C; the concentration of sulfur anhydride behind 
the water economizer was respectively 0.9, 0.92, 1.43 and 1.57 g/m, 
and the concentration of nitric oxides was 0.72, 0.74, 1.03 and 1.28 g/ 
m*. The insignificant change in concentration of nitric oxides with a 
decrease in a from 1.1 to 1.02 is due to the opposite effect of two 
factors: increase in temperature and reduction in O2 concentration in 
the combustion zone. A substantial difference was noted between the 
experimental amounts of nitric oxide concentrations and computed 
amounts. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 30564, 30755, 31231, 32176 


30765 (DOE/ET—0012/1) Systems engineering for power. Pro- 
gram report, January 1978. (Department of Energy, Washington, 
D.C. (USA). Div. of Electric Energy Systems). Jan 1978. 204p. Dep. 
NTIS, PC A10/MF AO1. 

The status of each of 36 active research programs on power 
systems engineering under the supervision of the U.S. Dept. of 
Energy is presented. These programs are divided into two broad 
categories of systems control and systems development, and deal 
with subjects such as systems modeling, load modeling, emergency 
and normal operating state control, systems analysis, regional plan- 
ning, energy storage evaluation, and stability studies. (LCL) 


30766 (EPRI-EL—605) Dynamic model for computer control of 
the extrusion of solid dielectric cable. (Analytical Services Co., 
Elkins Park, Pa. (USA)). Jan 1978. Contract EX-76-C-01-1827. 84p. 
Dep. NTIS, PC A0S/MF AO1. 

Work performed toward the development of a computer 
control system for the General Cable Corporation Bayonne Labora- 
tory extruder system is described. After preliminary operation of the 
extruder it was determined that computer control was not essential 
to meeting program objectives and further development was there- 
fore suspended. The purpose of this report is to document work 
completed for future reference if and when it appears desirable to 
proceed with the development of such a computer control system. 
The state of the art in mathematical modeling and control of 
extrusion processes is reviewed. The problem of extruder control is 
defined. A control design methodology is described and the neces- 
sary dynamic model for control system design is formulated. 


30767 (HCP/T2055—1) Evaluation of the economical and tech- 
nological viability of various underground transmission systems for 
long feeds to urban load areas. Final report. (Philadelphia Electric 
Co., Pa. (USA)). Dec 1977. Contract EX-76-C-01-2055. 365p. Dep. 
NTIS, PC A16/MF AO1. 


This study evaluated the technical and economic suitability of 
many of the underground power transmission systems that may be 
available in the 1990's. The systems considered included cellulose-, 
polyproplyene-, and gas-insulated cables, oil-filled cables and cryo- 
genic cables for 345 kV to 765 kV ac or dc systems and supercon- 
ducting cables for 230 kV ac systems and 300 kV dc systems. The 
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results of this economic evaluation and limitation on applying these 
results to other underground transmission applications are presented. 
L) 


30768 (N—77-30314) Statistics of the radiated field of a space-to- 
earth microwave power transfer system. Stevens, G.H.; Leininger, G. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). 1976. 39p. (NASA-TM-X—73684; 
E—9217). NTIS PC A02/MF AO1. 

Statistics such as average power density pattern, variance of 
the power density pattern and variance of the beam pointing error 
are related to hardware parameters such as transmitter rms phase 
error and rms amplitude error. Also a limitation on spectral width of 
the phase reference for phase control was established. A 1 km 
diameter transmitter appears feasible provided the total rms insertion 
phase errors of the phase control modules does not exceed 10 deg, 
amplitude errors do not exceed 10% rms, and the phase reference 
spectral width does not exceed approximately 3 kHz. With these 
conditions the expected radiation pattern is virtually the same as the 
error free pattern, and the rms beam pointing error would be 
insignificant (approximately 10 meters). 


30769 (N—77-30367) Concept report: microprocessor control of 
electrical power system. Perry, E. (National Aeronautics and Space 
Administration, Huntsville, Ala. (USA). George C. Marshall Space 
Flight Center). Aug 1977. 22p. (NASA-TP—1016; M—227). NTIS 
PC A02/MF AO. 

An electrical power system which uses a microprocessor for 
systems control and monitoring is described. The microprocessor 
controlled system permits real time modification of system param- 
eters for optimizing a system configuration, especially in the event of 
an anomaly. By reducing the components count, the assembling and 
testing of the unit is simplified, and reliability is increased. A resuable 
modular power conversion system capable of satisfying a large 
percentage of space applications requirements is examined along 
with the programmable power processor. The PC global controller 
which handles systems control and external communication is ana- 
lyzed, and a software description is given. A systems application 
summary is also included. 


30770 (NP—23040) Simulation of transient phenomena in net- 

work systems with high voltage dc and ac transmission. Groschupf, E. 

(Technische Hochschule Darmstadt (Germany, F.R.)). 23 Feb 1976. 

145p. — Dep. NTIS (US Sales Only), PC A07/MF AOl1. 
esis. 

The following topics are discussed: (1) simulation procedures 
and choice of the method used; (2) derivation of the extended 
travelling wave method with all fundamentals necessary for simula- 
tion; (3) application of Clarke's components for the decoupling of 
the wave propagation on multiphase electric lines; (4) discussion of 
calculated line parameters and response function of different line 
types; (5) influence of the frequency dependence of wave resistance 
on the precision of line simulation; and (6) examination of the 
simulation method by comparison of practical measurements on a 
non-symmetrical three-phase current line with simulation results. 


30771 (DOE-tr—77) Computer program "LK25OT”: power flux 
calculation and three-pole short circuit current calculation. Schulz, W. 
es ng Translation of German report. 77p. Dep. NTIS, PC A05/ 
AO 

The LK 250T computer code for power flux calculation and 
three-pole short-circuit current calculations for operational condi- 
tions and failure conditions of electric power transmission systems is 
described. The mathematical modeling of the system and the calcula- 
tion steps are discussed. (LCL) 


30772 Generalized computational method for reliability analysis 
of electric power installations. Papadopoulos, D.P.; Papadias, B.C. 
(Public Power Corp., Athens). Proc. Inst. Electr. Eng. (London); 125: 
No. 1, 37-40(Jan 1978). 

A general computational method together with the relevant 
computer program which can be easily used to perform reliability 
analysis on electric power installation configurations is described. 
The mathematical reliability model of the program is based on the 
concept of frequency of failures during the useful life period. In 
other words, it starts from basic configuration component failure- 
rate data and uses the tie-set approach to carry out the reliability 
analysis of the system under study. For purposes of illustration the 
computer program is applied to a practical h.v./m.v. substation 
configuration. The program is very conducive to analysis work of 
reliability sensitivity as a function of the failure rates of the configu- 
ration components. 


30773 ac—dc load flows with realistic representation of the con- 
vertor plant. Arrillega, J. (Univ. of Canterbury, Christchurch, New 
Zealand); Bodger, P. Proc. Inst. Electr. Eng. (London); 125: No. 1, 41- 
46(Jan 1978). 

H.V d.c. convertor stations contain a.c. plant components 
which are specified by their relationship with d.c. link parameters 
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and cannot be represented in conventional terms within the a.c. load- 
flow solutions. A comprehensive d.c. link model is developed with 
generality to represent all the plant components and operating 
conditions encountered in practice. The New Zealand a.c.-d.c.-a.c. 
scheme is used as a test system, and the results show that a unified 
fast-decoupled load-flow solution of two and three a.c. systems 
interconnected by the d.c. link converges for all practical operating 
conditions without increasing the number of iterations. 


30774 Dynamic stability and transient response of ac/dc power 
systems. Puthal, B. (Regional Engineering Coll., Rourkela, India); 
Dash, P.K. J. Inst. Eng. (India), Electr. Eng. Div.; 58: 15-22(Aug 
1977). 

From All-India paper meeting; Bombay, India (3 Jul 1977). 

Modern control techniques were applied to improve the 
dynamic stability and transient response of ac-dc power systems over 
wide range of P-Q loadings. A servo t optimal controller was 
synthesized so that the output state follows the desired reference 
input. The superiority in performance of the system with this track- 
ing type optimal regulator as compared with that of the conventional 
system was established. The controllers were synthesized with the 
help of linearized state space model. 


30775 Space-borne power conversion into a microwave beam and 
its impact on the environment of the upper atmosphere. Maynard, 
O.E. (Raytheon Co., Wayland, MA); Katz, A.H.; Whitacre, W.E. pp 
1445-1452 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CON NF-770804—P2. 

A study of the environmental impact on the upper atmo- 
sphere by the Microwave Power Transmission System (MPTS) was 
conducted as part of the continuing studies on the feasibility of the 
Satellite Power System (SPS), a concept that requires power trans- 
mission by microwave to the earth’s surface from geosynchronous 
orbit. Theoretical predictions of the environmental modifications 
produced by the direct interaction of the MPTS with the earth's 
upper atmosphere are used to determine its impact on the perform- 
ance of electromagnetic systems (communication/command/control, 
navigation/ positioning, direction finding, radar, etc.) which involve 
the properties of the ionosphere. The details of a technology pro- 
gram aimed at the quantitative definition of these interactions are 
reported. 


30776 Thermoelectronic laser energy conversion for power trans- 
mission in space. Britt, E.J.; Yuen, C. (Rasor Associates, Inc., Sunny- 
vale, CA). pp 1453-1460 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; et DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Long distance transmission of power in space by means of 
laser beams is an attractive concept because of the very narrow 
beam divergence. Such a system requires efficient means to both 
generate the laser beam and to convert the light energy in the beam 
into useful electric output at the receiver. A plasma-type device 
known as a Thermo-Electronic Laser Energy Converter (T. ELEC) 
was studied as a method of converting a 10.64 COs laser beam into 
electric power. In the TELEC process, electromagnetic radiation is 
absorbed directly in the plasma electrons producing a high electron 
temperature. The energetic electrons diffuse out of the plasma strik- 
ing two electrodes with different areas. Since more electrons are 
collected by the larger electrode there is a net transport of current, 
and an EMF is generated in the external circuit. The smaller 
electrode functions as an electron emitter to provide continuity of 
the current. Waste heat is rejected from the large electrode. A 
design for a TELEC system with an input 1 MW laser beam was 
developed as part of the study. The calculated performance of the 
system showed an overall efficiency of greater than or equal to 42 
percent. 


30777 New approach for emergency control in the interconnected 
power system. Lu, K.M. Seattle; Washington Univ. (1977). 151p. 
University Microfilms Order No. 77-32,562. 

Thesis (Ph. D.). 

A new approach for emergency control in the large intercon- 
nected power system is introduced by using a new state space. A 
new state space, the local equilibrium state space, has particularly 
advantageous properties for the emergency control task. Specifical- 
ly, (1) The new state can be computed or estimated in a small scale 
computation at the local generating station. No system wide estima- 
tion and no telemetering is required. (2) Components so estimated or 
computed can be telecommunicated (only two data per station) to 
the control where collectively they form a complete state vector. (3) 
The origin of the local equilibrium state space always pinpoints the 
system equilibrium. In conventional coordinates a load flow compu- 
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tation is needed to determine the equilibrium. (4) Local equilibrium 
coordinates are amy | constantly in case of emergency, hence 
they give indication of the systemwide distribution and severity of 
the emergency. (5) Collectively at the control center an instanta- 
neous time varying map of the emergency develops which makes 
recognizable coherent areas, likely separation cutsets and other 
features of the developing emergency. (6) Control algorithms then 
can be developed for the central computer to preserve the integrity 
of the system with active control to the maximum possible extent. 
The new state space is defined, its mathematical equivalence to the 
conventional state space is proven and initial illustration is provided 
of its usefulness. An extended local equilibrium state space linearly 
transformed from the conventional state space is given. Some char- 
acteristics of the extended local equilibrium state space have been 
derived. Discussion of potential emergency control measures based 
on local equilibrium state space is given. The test systems have been 
used for the computer simulation purpose. Some simulation results 
illustrated the theoretical proofs. 


30778 Development, testing, and evaluation of algorithms for the 
protection of electric power systems using digital computers. Schweit- 
zer, E.O. III. Pullman, WA; Washington State Univ. (1977). 293p. 
University Microfilms Order No. 78-00,320. 

Thesis (Ph. D.). 

Over the past ten years, considerable research has been per- 
formed on the application of digital computer technology to the 
protection of electric power systems. The development of the micro- 
processor provides a new direction in such research. Instead of 
endeavoring to protect an entire substation with a single minicom- 
puter, greater autonomy results if separate protection tasks are 
implemented in independent processors. The microprocessor may 
make such an approach feasible. With this in mind, a research 
project was undertaken to develop computationally efficient algo- 
rithms for transmission line and power transformer protection. Sev- 
eral suitable algorithms were developed, then tested by computer 
simulation. These tests provided sufficient justification to design and 
construct hardware for implementing and testing the algorithms. 
The hardware test system was designed around a microcomputer 
using the Motorola MC6800 microprocessor, and the algorithms 
were implemented in software for that microprocessor. An — 
tant part of the test system is the data acquisition system, which 
interfaces the analog time-continuous domain of the input quantities 
to the digital time-discrete domain of the computer. A key develop- 
ment was the application of simple finite-duration impulse response 


(FIR) digital oy techniques to the algorithms. The impulse 
il 


responses of the FIR filters were restricted to values of plus or minus 
one at any instant to simplify the computation of filter output 
quantities. No multiplications or divisions are required; this mini- 
mized the computational burden on the microprocessor and eliminat- 
ed the need for a hardware multiplier. 


30779 (DOE-tr—79) Systems-optimized operation for voltage 
and idle power. Naumann, K. Translated from Energietechnik; 26: No. 
2, 51-54(Feb 1976). 8p. Dep. NTIS, PC A02/MF AOI. 

Portions of document are illegible. 

The conversion of results of a systems optimization for volt- 
age—idle power method of operation is not only a problem of 
organization, but procedural preparations and equipment are re- 
quired at the electric generating station. The characteristic line 
method of operation is one of the favorable methods of operation. 
The point of departure for determining the characteristic line is a 
Static optimization according to a voltage or loss target function. 
The results of the optimization are then formulated into a working 
characteristic line, which is in such a manner that the operational 
requirements are also met. This procedure can be implemented with 
a smaller amount of equipment than if one formulates an optimiz- 
ation method in which all of the operational boundary conditions are 
contained, and which has the direct conversion of these optimization 
results, using centralized control. 


AC SYSTEMS, EHV AND UHV 


30780 (EPRI-EL—632(Vol.2)) Model study of electric field ef- 
fects in substations. Final report. Sebo, S.A. (Ohio State Univ., 
Columbus (USA). Dept. of Electrical Engineering). Jan 1978. 164p. 
Dep. NTIS, PC A08/MF AO1. 

Five appendixes related to model studies of electric field 
effects in power substations are presented. Information is included 
on design of model components; design of 3-phase source; design of 
probes; electro-optic instrumentation for ac field strength measure- 
ments; and computer codes used for calculating the electric field 
Strength near transmission lines and for contour plotting of the 
electric field strength. (LCL) 


30781 (NP—23041) Calculation of non-stationary processes in 
electrical power supply networks with vectors. Neag, Z.1. (Technische 
Hochschule Darmstadt (Germany, F.R.)). 12 Apr 1976. 186p. (In 
— Dep. NTIS (US Sales Only), PC A09/MF AOI. 

esis. 
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Calculation of nonstationary processes in electric power 
supply networks in vector representation are presented. The net- 
work, to which an arbitrary number of generators is connected, is 
submitted to the uniform two-axes-transformation. The differential 
equations describing the voltage current situation of the reactance 
branches of isotropic ground current free three-phase current net- 
works in the d and q system are written in vector representation by 
composition of a d, jq system. 


30782 Developments in techniques for simulating faults in e.h.v. 
transmission Johns, A.T. (Univ. of Bath, Eng.); El-Kateb, 
wa Proc. Inst. Electr. Eng. (London); 125: No. 3, 221-229(Mar 
1978). 

In the study of the faulted response of power systems, syn- 
chronous sources are often represented by subtransient impedances. 
Alternatively, more elegant synchronous-source models are often 
combined with simplified models of transmission-line interconnec- 
tions. Methods are developed which enable more accurate models of 
synchronous sources to be combined with generator/transformer 
and distributed-parameter frequency-variant transmission-line inter- 
connections. The methods are developed by reference to a single 
generator connected to an assumed-infinite busbar via a delta-star 
transformer and a transmission line, the techniques relating to digital- 
ly simulating the synchronous source having been established in an 
earlier paper. Some computational results relating to faults at the 
remote end of a 400 kV interconnection of length 160 km are 
presented. 


30783 Analog power system simulator. Carr, J. (Carr Consulting, 
Kitchener, Ontario). Can. Electr. Eng. J.; 3: No. 1, 32-36(Jan 1978). 

The general requirements for power system simulation are 
outlined and the characteristics and uses of existing simulators de- 
scribed. The theoretical operation of an active analog electronic 
circuit known as an impedance converter is introduced and its use in 
a novel power system simulator described. Results are given to 
demonstrate the performance of this real-time phase-based modular 
simulator. 


30784 Reliability and surface degradation aspects of synthetic 
insulator materials for hv application. Bhatia, S.S. Newark, NJ; New 
Jersey Inst. of Tech. (1977). vp. University Microfilms Order No. 
78-01,065. 

Thesis (Ph. D.). 

This study is a theoretical and experimental investigation on 
the state of the art of synthetic insulators for outdoor high voltage 
transmission systems. The surface of a polymeric material is known 
to be degraded by, among other things, environmental stresses such 
as UV, air pollutants, etc. The reliability of an insulator material is 
governed by the surface and other characteristics that do not drift 
much as a function of stresses and time. The surface characteristics 
of various synthetic materials, when these materials were exposed to 
UV radiation in the laboratory were studied. The changes in the 
surface properties of these materials were observed by measuring the 
electrical noise generated on the surface as a result of applied 
electric field, the hydrophilicity of the surface (theta H2O) and the 
leakage current developed on application of electric stress before 
and after UV aging. UV aging decreases theta H2O. The amount of 
change in the wettability of a particular specimen due to UV aging 
was related to the amount of change in the leakage current of the 
specimen and the amount of change in the surface noise generated on 
the specimen. Increase in hydrophilicity increases the surface noise 
and the leakage current, thereby degrading its effectiveness as an 
insulator. Experiments were done to investigate the effects of expos- 
ing a typical polymer insulator made of R.B.G.F. core covered with 
silicone elastomer to polluting gases like NO2z, SO2, H2S, and CL, 
UV, and polluting gases plus UV. From the data obtained on the 
accelerated life tests, the life of the material in normal usage was 
extrapolated as a function of the above stresses using a modified 
Arrhenius equation. Suggestions are given for further research on 
the studies of insulator surfaces in new as well as degraded condi- 
tions. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 31183 


30785 (LA—-7116-PR) DC superconducting power transmission 
line project at LASL. US DOE Division of Electric Energy Systems. 
Progress report No. 19, October 1, 1976—September 30, 1977. Edes- 
kuty, F.J.; Chowdhuri, P. (comps.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 141p. Dep. 
NTIS, PC A07/MF AO1. 

This annual progress report of the Los Alamos Scientific 
Laboratory de Superconducting Power Transmission Line (SPTL) 
Development Project covers the period October 1976 to September 
1977. Progress in the electrical, cryogenic, and superconductor 
design for a 100-kV, 5-GW dc SPTL is described. 
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30786 Minicomputer online control of d.c. link convertors. 
Shore, N.L.; Freris, L.L. (Imperial Coll. of Science and Tech., 
London). Proc. Inst. Electr. Eng. (London); 125: No. 3, 215-220(Mar 
1978). 

The implementation of a scheme using an online minicom- 
puter to control the convertor of a model dc transmission system is 
described. The reasons for, and the limits of, the present investiga- 
tion are defined. A brief description is given of the hardware 
designed to link the minicomputer to the model simulator. The 
development of algorithms to execute constant current, constant 
firing-angle and constant extinction-angle control, the last with pre- 
dictive capability, are then described. These programs utilize the 
unique characteristics of a computer in terms of logical processing 
ability and memory storage. Test results demonstrating the perform- 
ance and advantages of this control system are presented. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


30787 ac superconducting articles. Meyerhoff, R.W. (to Union 
Carbide Corp.). US Patent 4,060,693. 29 Nov 1977. Filed date 7 Aug 
1975. 8p. 

A noval ac superconducting cable is described. It consists of a 
composite structure having a superconducting surface along with a 
high thermally conductive material wherein the superconducting 
surface has the desired physical properties, geometrical shape and 
surface finish produced by the steps of depositing a superconducting 
layer upon a substrate having a predetermined surface finish and 
shape which conforms to that of the desired superconducting article, 
depositing a supporting layer of material on the superconducting 
layer and removing the substrate, the surface of the superconductor 
being a replica of the substrate surface. 


30788 Cryogenic engineering for superconducting power trans- 
mission systems. Forsyth, E.B. (Brookhaven National Lab., Upton, 
NY). pp 512-514 of 6th international cryogenic engineering confer- 
ence. Guildford, Eng.; IPC Science and Technology Press Ltd. 
(1976). 

From 6. international cryogenic engineering conference; Gre- 
noble, France (11 May 1976). 

The design of the refrigerator and cryogenic envelope for a 
superconducting power transmission system has a major impact on 
both the capital investment and operating expenses. In the early days 
of the development program at Brookhaven a conceptually simple 
cooling system was envisaged using a supercritical helium refrigera- 
tor. The cooling loop consisted of the cable space and a thermally- 
insulated return pipe. A comprehensive study of both the cost and 
technical problems associated with a system design for an actual 
utility application exposed weaknesses in this idea. An improved 
system was then devised in which the cable and cryogenic envelope 
served as counterflow heat exchangers and refrigeration was pro- 
duced at both ends of the cooling loop. A comparison of both the 
technical and economic characteristics of each design is presented. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 31192 


30789 (CONF-771221—) DOE role in nuclear policies and pro- 
grams: official transcript of public briefing, December 13, 1977. (De- 
partment of Energy, Washington, D.C. (USA). Office of Consumer 
Affairs). Feb 1978. 151p. Dep. NTIS, PC A08/MF AO1. 

From Transcript of Publication Briefing; Washington, DC, 
USA (Dec 1977). 

The record for the first of the public briefings in the Consum- 
er Information Series scheduled by the Department of Energy is 
presented. The series presents, for public information and discussion, 
those DOE policies and programs of specific interest to consumers 
and public interest groups. In the first meeting DOE officials re- 
sponded to questions from the public on the DOE role in nuclear 
policies and programs. 


30790 (CONF-771221—(Addendum)) DOE role in nuclear poli- 
cies and programs: official transcript of public briefing. Addendum 
December 13, 1977, Washington, D.C. (Department of Energy, Wash- 
ington, D.C. (USA). Office of Consumer Affairs). Feb 1978. 5Op. 
Dep. NTIS, PC A03/MF AO1. 

From Transcript of Publication Briefing; Washington, DC, 
USA (Dec 1977). 

A total of 24 questions were read into the official record at 
the public briefing on nuclear policies and programs. The answers 
published were researched and written by personnel of DOE's 
Office of Energy Research, Office of Energy Technology, and the 
Secretary's Office. A few questions were sent to the Nuclear Regula- 
tory Commission for review and for preparation of answers. 
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30791 (COO/4121—3(Vol.2)) Delays in nuclear power plant 
construction. Volume II. Final report. Mason, G.E.; Larew, R.E.; 
Borcherding, J.D.; Okes, S.R. Jr.; Rad, P.F. (Ohio State Univ., 
Columbus (USA). Coll. of Engineering). 14 Dec 1977. Contract EY- 
76-S-02-4121. 193p. Dep. NTIS, PC A08/MF AO1. 

The report identifies barriers to shortening nuclear power 
plant construction schedules and recommends research efforts which 
should minimize or eliminate the identified barriers. The identified 
barriers include (1) Design and Construction Interfacing Problems; 
(2) Problems Relating to the Selection and Use of Permanent Materi- 
als and Construction Methods; (3) Construction Coordination and 
Communication Problems; and (4) Problems Associated with Man- 
power Availability and Productivity. 


30792 (SAND—78-6001) Reinforced elastomers and friction sup- 
ports: modern methods of antiseismic support. Plichon, C. Jan 1978. 
Translated by P. Newman from 203-227 of paper presented at 
proceedings of the specialist meeting on the antiseismic design of 
nuclear installations, OECD-Paris, December 1—3, 1975. 38p. Dep. 
NTIS, PC A03/MF A011. 

The advantages of suspending a building or a group of 
buildings on elastic supports of artificial rubber are discussed briefly. 
These supports, which are commonly employed to support pres- 
tressed concrete bridges in Europe and particularly in France, 
decouple heavy structures from horizontal seismic excitation. This 
decoupling limits the horizontal acceleration to a prespecified value, 
completely eliminates rocking movements and substantially simpli- 
fies seismic calculations for materials, since the peak floor response 
spectrum is at a frequency much below theirs. If the earthquake is 
too severe, a horizontal friction surface is added to the elastic 
supports. This introduces a nonlinearity that can be controlled 
perfectly and permits an ordinary structure to support an arbitrary 
horizontal acceleration. 


30793 Nuclear industry chart No. 23 - USA. Nucl. Eng. Int.; 22: 
No. 264, 59-60(Nov 1977). 

A folding chart of the nuclear industry on the USA shows, 
graphically, US electricity production, generating capacity forecasts, 
nuclear orders, nuclear power plant construction and generating 
costs. Power reactors, operating and under construction are sited on 
a map of the USA. Nuclear power plant licensing processes are 
illustrated. 


30794 Das brasilianische Kernenergieprogramm. (Brazilian nucle- 
ar power programme). Goergen, H.M. (ed.). Nuernberg, Germany, 
F.R.; Glock und Lutz-Verl. (1977). 55p. (In German). 

The booklet contains survey articles on the nuclear power 
problems of Brazil, the German-Brazilian nuclear power agreement, 
the application of international safety measures, and ‘Brazil and the 
non-proliferation of nuclear weapons’. The agreement is given in full 
wording. 


30795 Seismic response due to traveling shear wave including 
soil-structure interaction with base-mat uplift. Wolf, J.P. (Electrowatt 
Engineering Services Ltd., Zurich). Int. J. Earthquake Eng. Struct. 
Dyn.; 5: No. 4, 337- 363(1977). 

The seismic response due to a travelling shear wave is investi- 
gated. The resulting input consists of a translational- and a torsional- 
acceleration time history, which depend on the ratio of the wave- 
length to the dimension of the footing. A nuclear reactor building is 
used for illustration. The combined result of the translational and 
torsional elastic response (the latter arises even in an axisymmetric 
structure) will not, in general, be larger than that encountered in the 
case of a spatially uniform earthquake. If the footing slips or be- 
comes partially separated from the soil, a non-linear dynamic analy- 
sis has to be performed to determine the response. Substantial 
motions in all three directions will take place. The peak structural 
responses and the floor-response spectra are found to be highly non- 
linear for high acceleration input values. 


30796 Gaseous fuel reactors for power systems. Kendall, J.S.; 
Rodgers, R.J. (United Technologies Research Center, East Hartford, 
CT). pp 1706-1715 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Gaseous-fuel nuclear reactors have significant advantages as 
energy sources for closed-cycle power systems. The advantages arise 
from the removal of temperature limits associated with conventional 
reactor fuel elements, the wide variety of methods of extracting 
energy from fissioning gases, and inherent low fissile and fission 
product in-core inventory due to continuous fuel reprocessing. Ex- 
ample power cycles and their general performance characteristics 
are discussed. Efficiencies of gaseous fuel reactor systems are shown 
to be high with resulting minimal environmental effects. A technical 
overview of the NASA-funded research program is gaseous fuel 
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reactors is described and results of recent tests of uranium hexafluor- 
ide (UF¢)-fueled critical assemblies are presented. 


30797 Compressed air storage for load leveling of nuclear power 
plants. Stys, Z.S. (Brown Boveri Corp., New Brunswick, NJ). pp 
1023-1030 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

“Air Storage System Energy Transfer (ASSET)” piants are 
valuable installations for optimizing the operation of a predominant- 
ly nuclear base loaded system. In the future there will be more 
demand for peak power and less demand for the off peak energy. 
Thus, there will be greater emphasis on the energy storage system, 
which could provide for energy transfer to equalize the valleys and 
the peaks in the energy demand. Until a short time ago pumped 
hydro was the only commercially available system capable of ac- 
complishing the energy transfer. With the advent of the ASSET 
plants concept, transfer of the energy can now also be accomplished, 
using compressed air instead of water as a medium. This paper 
describes the general concept of this type of plant as well as the first 
installation of this type in the world being built now at Huntorf in 
West Germany. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 30919, 30951, 30991, 31002, 
31016, 31018, 31034, 31041, 31044, 31045, 31047, 31048, 31049, 
31052, 31054, 31057 


30798 (COO/4066—4) Fuel performance improvement program. 
Quarterly/annual progress report, April—September 1977. Croutha- 
mel, C.E. (comp.). (Exxon Nuclear Co., Richland, Wash. (USA)). 
Nov 1977. Contract EY-76-C-06-1830. 112p. Dep. NTIS, PC A06/ 
MF AOl. 

The Fuel Performance Improvement Program has as its ob- 
jective the identification and demonstration of fuel concepts with 
improved power ramp performance. The program contains a combi- 
nation of out-of-reactor studies, in-reactor experiments and in-reac- 
tor demonstrations. Fuel concepts initially being considered include 
annular pellets, cladding internally coated with graphite and packed- 
particle fuels. The performance capability of each concept will be 
compared to a reference fuel of contemporary pellet design by 
irradiations in the Halden Boiling Water Reactor. Fuel design and 
process development is being completed and fuel rod fabrication will 
begin for the Halden test rods and for the first series of in-reactor 
demonstrations. The in-reactor demonstrations are being performed 
in the Big Rock Point reactor to show that the concepts pose no 
undue risk to commercial operation. 


30799 (EPRI-NP—351) Recirculating pump seal investigation. 
Final report. Volume 1. Grant, W.S. (MPR Associates, Inc., Wash- 
_— D.C. (USA)). Dec 1977. 202p. Dep. NTIS, PC A10/MF 
AOl. 

This report presents the results of a review of experience with 
reactor coolant and recirculating pump seal designs and pump seal 
auxiliary systems. The scope of this review includes all operating 
commercial light water reactors (LWRs) over 400 MWe in the 
United States. Problems which have been encountered with seals 
and seal auxiliary systems are discussed, the principal causes of seal 
failures are identified, and recommendations for improving reliability 
and reducing maintenance of the seals are presented. The action 
which the utilities can take to improve seal performance and increase 
seal life is presented in the form of technical requirements which can 
be incorporated in technical procurement specifications for pump 
seal systems and seal auxiliary systems. 


30800 (EPRI-NP—495) Sources of radioiodine at boiling water 
reactors. Final report. Pelletier, C.A.; Barefoot, E.D.; Cline, J.E.; 
Hemphill, R.T.; Emel, W.A.; Voilleque, P.G. (Science Applications, 
Inc., Rockville, Md. (USA). Nuclear Environmental Services Div.). 
Feb 1978. 414p. Dep. NTIS, PC A18/MF AO1. 

Specific components in operating boiling water reactors that 
have a potential for being emission sources of radioactive iodine are 
determined. The relative magnitudes of these specific releases in 
terms of the chemical forms of the radioiodine and the resultant 
annual averages from major components are established. Two 
models are developed, one which generalizes the data for broad 
industry use for predictive purposes, and a second model for deter- 
mining the behavior of the iodine during transport via plant ventila- 
tion systems. 
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30801 (EPRI-NP—587) Defining document for a design/oper- 
ation evaluation model for BWR power plants. Final report. Mc- 
Donald, J.P.; Smith, L.M. (Philadelphia Electric Co., Pa. (USA)). 
Nov 1977. 119p. Dep. NTIS, PC A06/MF AO1. 

The requirements and justification for using a “design/oper- 
ation evaluation model” to assist with power plant design and 
operation are documented. A number of power plant applications 
are reviewed in which such analytical tools have been used to 
evaluate and improve control system's design and subsystem’s inte- 
gration. Based upon these applications and a survey of thirty-three 
utilities owning BWR power plants, the need for such a model and a 
definition of its capabilities are present. The philosophy of modeling 
and the plant simulation process are reviewed, and the requirements 
and scope of a BWR model are presented. 


30802 (EPRI-NP—616(Vol.1)) Calorimetric measurement of 
decay heat from ***U fission products from 10 to 10° seconds. Final 
report. Schrock, V.E.; Grossman, L.M.; Prussin, S.G.; Sockalingam, 
K.C.; Nuh, F.; Fan, C.K.; Cho, N.Z.; Oh, S.J. (California Univ., 
Berkeley (USA)). Feb 1978. Contract W-7405-ENG-48. 85p. Dep. 
NTIS, PC A05/MF AO1. 

A calorimetric measurement of decay heat power of **°U 
fission products has been made using a fast response calorimeter in 
the cooling time range from 10 to 10° seconds. The calorimeter is 
based on measurement of the rate of change of energy stored in a 
mercury absorber together with measurement of heat flow through a 
thermopile. Agreement between the measured values and summation 
calculations is good in the cooling time range from 500 to 10‘ 
seconds. At earlier times the accuracy potential of the instrument 
was not realized; the average of measured results is higher than 
predicted by up to 17 percent. The estimated uncertainty of the 
measurement is 3.4 percent (one sigma) from 400 to 10‘ seconds and 
rises to 22.7 percent at 11 seconds. 


30803 (EPRI-NP—616(Vol.2)) Calculation of the decay heat of 
fission products from exact relations. Final report. Grossman, L.M.; 
Stein, W. (California Univ., Berkeley (USA). Dept. of Nuclear 
Engineering). Feb 1978. Contract W-7405-ENG-48. 58p. Dep. 
NTIS, PC A04/MF AO1. 

A method for the solution of the system of ordinary differen- 
tial equations for the concentration, activity, and decay heat of 
fission products is presented that is based upon a digital computer 
evaluation of the exact solution of the system expressed in recursive 
form. The system of coupled differential equations describes the rate 
of change of the concentration of fission products resulting from 
direct production in fission, radioactive decay, and neutron absorp- 
tion for 818 different nuclides. The decay heat is obtained by 
summing over the beta and gamma energies of each radioactive 
nuclide. The input nuclear data consists of fission yields, half-lives, 
branching ratios, and average energies of beta particles and gamma 
rays. 


30804 (EPRI-NP—617) Calculations of neutron flux levels in the 
pressure vessel of an LWR. Final report. Livesay, R.B.; Wells, M.B. 
(Radiation Research Associates, Inc., Fort Worth, Tex. (USA)). Dec 
1977. 86p. Dep. NTIS, PC A05/MF AO1. 

Adjoint neutron transport calculations were run with use of 
the DOT 3.5 discrete ordinates program to determine the contribu- 
tion from various fuel assemblies to the neutron flux in given energy 
groups at two locations in the pressure vessel wall of a light water 
reactor. A plot routine, designated as DP, was developed for use on 
the Honeywell Sigma 9 computer to drive a 30-inch plotter. The DP 
routine can be used to plot the R,theta variation of the neutron or 
gamma-ray flux in a given energy group that has been generated by 
forward DOT 3.5 problems. Points defined in a three-dimensional 
coordinate system (R, theta, FLUX) can be plotted on to a plane 
surface perpendicular to a line connecting the origin of the coordi- 
nate system and the position of the eye viewing the three-dimension- 
al surface from above the surface. Computer plots generated from 
DOT 3.5-calculated neutron flux distributions in a light water reac- 
tor are presented for each of the 27 neutron energy groups used in 
the transport calculations. 


30805 (EPRI-NP—669-SR) Suppression pool swell analysis. Spe- 
cial report. Chambre, P.L. (California Univ., Berkeley (USA). Dept. 
of Nuclear Engineering). Jan 1978. Contract W-7405-ENG-48. 56p. 
Dep. NTIS, PC A04/MF AO1. 

The dynamic response of a Mark I pressure suppression 
system during the early air discharge phase of a postulated loss-of- 
coolant accident (LOCA) is studied mathematically. The mathemat- 
ical analysis of the surface swell caused by the initial discharge, 
located a finite depth below the free surface, is described in detail 
with the surface elevation shape as a function of time being one of 
the results. The initial approach considers the case of an infinite pool 
with the approach progressing to vertical boundary walls and finally 
to the semicircular pool cross section of the Mark I pressure suppres- 
sion system. This analysis is valid for the time interval before the free 
surface impacts any structure. 
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30806 (NEDO—21778) Transient pressure rises affecting frac- 
ture toughness requirements for boiling water reactors. Cooke, F.E.; 
Keller, L.A.; Paone, C.J.; Shingleton, R.L.; Watanbe, H.T. (General 
Electric Co., San Jose, Calif. (USA). Nuclear Energy Products 
Div.). Jan 1978. 25p. Electric Co., San Jose, CA. 

Paragraph IV.A.2.c of 1OCFR50, Appendix G, revised Feb- 
ruary 12, 1976, imposes a highly restrictive mode of operation for 
BWR’s. The impact of BWR’s is delineated in the report. An analysis 
is presented which shows that the restriction is not required, and an 
alternative Paragraph IV.A.2.c requirement for BWR’s is proposed. 


30807 (NEDO—24070) Mark II containment, supporting pro- 
gram report. Ramshead safety/relief valve loads methodology sum- 
mary. Anderson, G.L. (General Electric Co., San Jose, Calif. (USA). 
BWR Projects Dept.). Oct 1977. 26p. Electric Co., San Jose, CA. 

An overview of information describing and supporting the 
analytical methods for determining loads associated with safety/ 
relief valve discharge to the suppression pool of the Mark II contain- 
ment lead plants is presented. SRV discharge phenomena and associ- 
ated loads, analytical methods for calculating these loads, supporting 
experimental information, application of the methods to lead plant 
assessment, and supporting programs are summarily described. The 
report demonstrates that, with regard to SRV discharge loads on the 
containment, an adequate technical basis exists for permitting the 
licensing assessment of the Mark II lead plants to continue on 
schedule. 


30808 (R—2180-NSF) Development and commercialization of 
the light water reactor, 1946—1976. Perry, R.; Alexander, A.J.; 
Allen, W.; deLeon, P.; Gandara, A.; Mooz, W.E.; Rolph, E.; Siegel, 
S.; Solomon, K.A. (RAND Corp., Santa Monica, Calif. (USA)). Jun 
1977. 126p. Corp., Santa Monica, CA $7.00. 

A historical review of LWR development in the U.S. is 
presented. 


30809 (UCRL—52340) Mark I 1/5-scale boiling water reactor 
pressure suppression experiment facility report. Altes, R.G.; Pitts, 
J.H.; Ingraham, R.F.; Collins, E.K.; McCauley, E.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 11 Oct 1977. 
Contract W-7405-ENG-48. 42p. Dep. NTIS, PC A03/MF AOl. 

An accurate Mark I '/s-scale, boiling water reactor (BWR), 
pressure suppression facility was designed and constructed at Law- 
rence Livermore Laboratory (LLL) in 11 months. Twenty-seven air 
tests using the facility are described. Cost was minimized by utilizing 
equipment borrowed from other LLL programs. The total value of 
borrowed equipment exceeded the program's budget of $2,020,000. 
Substantial flexibility in the facility was used to permit independent 
variation in the drywell pressure-time history, initial pressure in the 
drywell and toroidal wetwells, initial toroidal wetwell water level 
and downcomer length, vent line flow resistance, and vent line flow 
asymmetry. The two- and three-dimensional sectors of the toroidal 
wetwell provided significant data. 


30810 Oxygen monitoring and control in boiling water reactor 
plants. Pearl, W.L.; Kassen, W.R.; Sawochka, S.G. (Nuclear Water 
and Waste Tech. Corp.). Nucl. Technol.; 37: No. 2, 94-98(Feb 1978). 

The variation of oxygen and hydrogen peroxide concentra- 
tions during steady-state and transient conditions were monitored at 
the Brunswick 2, Monticello, and Vermont Yankee boiling water 
reactors. Based on the findings, means for reducing the reactor water 
oxygen and hydrogen peroxide concentration during shutdown and 
Startup transients were defined and demonstrated at Vermont 
Yankee. 


30811 Control of cobalt-58 dissolution during refueling shut- 
downs of pressurized water reactors using a hydrogen peroxide addi- 
tion. Kormuth, J.W. (Westinghouse Electric Corp., Pittsburgh). 
Nucl. Technol.; 37: No. 2, 99-102(Feb 1978). 

Westinghouse pressurized water reactors have experienced 
soluble releases of **Co and natural **Ni into the reactor coolant 
during refueling shutdowns. When the soluble inventory of **Co 
was not managed properly, the refueling water became contaminat- 
ed, forcing delays in refueling operation schedules. Subsequent test- 
ing at other refueling shutdowns identified the development of 
oxygen species in the coolant as the prime reactant causing the 
dissolution. Hydrogen peroxide addition to reactor coolant under 
prescribed conditions was successfully used to create a controllable 
and soluble release of **Co and nickel. The controlled release 
permitted a more deliberate removal of the activity by ion exchange 
purification. A lesser, soluble release of the activity was shown to be 
caused by the depression in reactor coolant pH resulting from 
dissociation of boric acid following reactor coolant system boration 
and cooldown. 


30812 Update of operations with Westinghouse steam generators. 
Malinowski, D.D.; Fletcher, W.D. (Westinghouse Electric Corp., 
Pittsburgh). Nucl. Technol.; 37: No. 2, 103-110(Feb 1978). 
Westinghouse commercial steam generators in operation now 
number 112, of which 98 are tubed with Inconel 600, the remainder 
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with stainless steel. The implementation of all volatile treatment 
(AVT) was reported. It was noted that several plants had exhibited 
some tube corrosion during their initial periods using AVT; this 
observation indicated that the transition from phosphate chemistry 
control to AVT may have been subject to certain residual effects 
due to incomplete removal of phosphated deposits. As inspection 
results from steam generators operated on AVT became more gener- 
ally available with the passage of time, a pattern of results emerged 
that seemed to correlate with the operating experience with phos- 
phate chemistry control. Specifically, all the plants that experienced 
corrosion problems had from 1 to 8 yr of operational history using 
phosphates, while those with less than a year’s experience using 
phosphates tended to be less affected by corrosion problems. 


30813 Water chemistry characterizations of a boiling water reac- 
tor. Miller, A.D. (General Electric Co., San Jose, CA). Nucl. Tech- 
nol.; 37: No. 2, 111-117(Feb 1978). 

A program was set up to analyze the quality of the various 
water streams in a boiling water reactor during routine and transient 
operation. Feedwater, reactor cleanup outlet water, control rod 
drive water, and reactor water samples were analyzed for dissolved 
oxygen content, pH, and conductivity. Close attention was paid to 
transient conditions, and these were carefully documented as a cause 
and effect. Nearly 2000 data points per day were collected, while 
weekly calibrations were performed to maintain system accuracy. 


30814 Fossil fired superheater for LWR applications. Gamble, 
B.B.; Corman, J.C. (General Electric Co., Schenectady, NY). pp 
1031-1038 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washin — DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The reactor core temperature limitations prevent the attain- 
ment of superheated steam conditions in light water reactors. The 
modest steam conditions result in low values of thermodynamic 
efficiency for the steam turbine cycle and consequent large heat 
rejection rates. Fossil fuels can be, and in the past have been 
employed to obtain improved steam conditions from a combined 
nuclear-fossil installation. The paper addresses the technical-econom- 
ic advantages of employing fossil fired superheaters for light water 
reactors. An evaluation is made of the various approaches which can 
be utilized to superheat the saturated reactor steam. The employ- 
ment of a fossil-fired superheater has the potential for increasing the 
overall efficiency of the combined reactor/fossil plant by over two 
percentage points and producing an incremental efficiency of the 
fossil-fired system of approximately 40%. This technique is, from an 
energy standpoint, an attractive way to utilize fossil fuels. 


30815 Interchangeable metal fuel system for light water reactors. 
Hammond, R.P. (R and D Associates, Marina del Rey, CA). pp 
1039-1045 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Metallic uranium can be made into fuel elements which are 
directly substitutable for present oxide loadings in light water reac- 
tors. The characteristic corrosion and distortion problems of metal 
have been successfully overcome by new techniques, and the superi- 
or neutronic properties could have important effects on economics, 
proliferation policy, and enrichment capacity. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 30571, 30798, 30799, 30802, 
30803, 30804, 30808, 30814, 30815, 30919, 30950, 30951, 30991, 
30994, 31002, 31014, 31015, 31019, 31020, 31021, 31034, 31039, 
31040, 31041, 31043, 31044, 31052, 31054 


30816 (LTR—111-87) Three-dimensional pin powers from LOFT 
Core-1 tip data. Putnam, G.E.; Rushton, B.L. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Sep 1977. Contract EY-76-C-07- 
1570. 40p. Dep. NTIS, PC A03/MF AO1. 

A stepwise process is outlined by which a three-dimensional 
(3-D) pin power distribution in the LOFT Core-1 (LOFT-I) can be 
constructed from a set of calculated X-Y power distributions and 
three different axial fission rate traces produced by the Traversing 
Incore Probe (TIP) system. At each of an arbitrary number of axial 
points in the core, three values are taken from the different TIP 
traces at the axial point. The relative power densities in three fuel 
pins adjacent to the respective TIP positions are then computed by 
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multiplying the measured TIP output values by the respective pre- 
computed ratios of pin power to TIP output. An X-Y power 
distribution is chosen for the given axial point from one of two sets 
of calculated distributions (one for the rodded core and one for the 
unrodded) on the basis of minimizing the square of the error between 
the three pin powers inferred by the TIP measurements and the 
corresponding three pin powers of the calculated distributions. The 
chosen X-Y distribution is multiplied by a value proportional to the 
TIP inferred power for the fuel pin adjacent to the middle radial 
TIP position in order to establish the axial shape of the power 
distribution. The ratios needed to compute powers for the three pins 
adjacent to the TIP positions are computed for a number of LOFT-I 
core conditions and a table is presented that shows the error caused 
in one 3-D LOFT-I case by varying the degree of error in these 
ratios. The method, together with the present sets of X-Y distribu- 
tions, was applied in fitting twenty different LOFT-I core power 
distributions. The differences between the constructed distributions 
and the calculated ones are tabulated for a center fuel pin, the pin 
with the maximum power and a pin at the core edge. The input and 
output of the fitting code are summarized. 


30817 (ORO/5546—1) Heterogeneous gas core reactor and dual 
fluid closed cycle power conversion system. Final report, April 15, 
1977—December 31, 1977. Diaz, N.J.; Dugan, E.T.; Oliver, C.C.; 
Gater, R.A. (Florida Univ., Gainesville (USA). Engineering and 
Industrial Experiment Station). 1977. Contract EN-77-S-05-5546. 
89p. . NTIS, PC A05/MF AO1. 

e basic objective of this research program is the conceptual 
analysis and preliminary assessment of the Heterogeneous Gas Core 
Reactor (HGCR) concept and Dual-Fluid power conversion system. 
The research studies include preliminary HGCR neutronics design 
and optimization, preliminary analysis of fuel utilization characteris- 
tics as well as an assessment of the main safety features and non- 
proliferating characteristics of the HGCR. The dual-fluid power 
cycle analysis consists of a preliminary assessment of the basic dual- 
fluid power cycle to determine conditions for optimum cycle effi- 
ciency. Included are assessments of corresponding conventional 
power cycles for comparison with the dual-fluid power cycle. 


30818 (RDTPA—75-2) Alloy 600 experience in nuclear once- 
through steam generators. Levstek, D.F.; Moeller, W.; Pocock, F.J. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div.; Babcock - Brown Boveri Reaktor G.m.b.H., 
Mannheim (Germany, F.R.); Babcock and Wilcox Co., Alliance, 
Ohio (USA). Research and Development Div.). 1975. 10p. (CONF- 
750270—1). and Wilcox Co., Alliance, OH. 

From 16. CEFA seminar corrosion in water cooled nuclear 
reactors; Brussels, Belgium (24 Feb 1975). 

Research studies and field data from the first operational 
Once-Through Steam Generators (OTSG’s) shows the following: (1) 
volatile water treatment and 100 percent condensate polishing of 
feedwater have proven both practical and desirable in OTSG serv- 
ice. (2) Visual and nondestructive examination after extended power 
operation show the absence of corrosion related tube defects in 
Alloy 600 tubing previously reported for other systems. (3) Visual 
inspection confirms that OTSG cleanliness is maintained without 
blowdown. 


30819 (TREE-NUREG—1192) Assessment of oxygen diffusion 
during UO,.—2Zircaloy interaction. Cronenberg, A.W.; El-Genk, M.S. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Jan 1978. 
Contract EY-76-C-07-1570. 54p. Dep. NTIS, PC A04/MF AOI1. 

Off-normal light water reactor fuel element behavior is being 
studied as part of the Thermal Fuels Behavior Program (TFBP) 
conducted by EG and G Idaho, Inc., for the Nuclear Regulatory 
Commission. As part of this program, a series of single- and multiple- 
rod pressurized water reactor fuel behavior experiments have been 
performed in the Power Burst Facility (PBF) under various power- 
cooling-mismatch (PCM) conditions. Although the primary purpose 
of such integral experiments is to obtain fuel rod thermal and 
mechanical performance data, several chemical and metallurgical 
phenomena have been observed as a consequence of testing fuel rods 
under film boiling conditions. Such phenomena include zircaloy 
oxidation as a result of both steam-cladding and UO:-cladding inter- 
action. Although analytical modeling of the steam-zircaloy interac- 
tion process has been developed over the past 15 years, the fuel- 
cladding interaction process has yet to be satisfactorily modeled. 


30820 Decision against Wyh! nuclear power plant. Haeusler, D. 
Energiewirtsch. Tagesfragen; 27: No. 8, 626-638(Aug 1977). (In 
German). 

The decision text covers 136 pages. The main reasons for 
judgment - demand for a mechanical PV burst protection device as a 
prerequisite for ‘absolute’ safety and the description cf a ‘possible’ 
catastrophe without this safety factor - are given and commented on. 


30821 Mathematical model for an integral economizer U-tube 
steam generator. Arwood, D.C.; Kerlin, T.W. (Univ. of Tennessee, 
Knoxville). Nucl. Technol.; 35: No. 1, 12-32(Aug 1977). 
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A dynamic model was formulated for a new type of steam 
generator that will be used in a number of pressurized water plants 
currently on order. This type of steam generator, called an integral 
economizer or preheat steam generator, introduces part of the feed- 
water directly into the riser section of a U-tube recirculation-type 
system. A dynamic model provides a tool for simulation and control 
studies of this new design. The model is a 24th-order, linearized, 
moving boundary representation of the system. It includes nodal 
mass and energy balances for primary fluid, tube metal, and second- 
ary fluid sections. Flows are determined by quasi-static momentum 
balances. Transients were simulated using the models for various 
perturbations of interest. Confirmation must await operation of 
plants with the new steam generator tests, but the model gives 
physically plausible results. The model provides a tool with adequate 
detail for control and simulation studies, but with moderate complex- 
ity and computer cost. 


30822 (LTR—141-39(Rev.A)(Suppl.11)) LOFT differential 
pressure uncertainty analysis. Evans, R.P.; Biladeau, G.L.; Quinn, 
P.A. (Idaho National Engineering Lab., Idaho Falls (USA)). Mar 
1977. Contract EY-76-C-07-1570. 47p. NTIS, MF AO1. 

A performance analysis of the LOFT differential pressure 
(AP) measurement is presented. Along with completed descriptions 
of test programs and theoretical studies that have been conducted on 
the AP, specific sources of measurement uncertainty are identified, 
quantified, and combined to provide an assessment of the ability of 
this measurement to satisfy the SDD 1.4.1C (June 1975) requirement 
of measurement of differential pressure. 


30823 Standardized electrical auxiliary system for SNUPPS. 
Killen, T.S.; Damar, R.M. (Bechtel Power Corp., Gaithersburg, 
MD). IEEE Trans. Power Appar. Syst.; PAS-96: No. 5, 1602- 
1607(1977). 

From IEEE PES winter meeting; New York, NY, USA (30 
Jan 1977). 

Standardization of the design has been a prime objective for 
the five SNUPPS PWR nuclear units. Described is the approach 
taken to achieve this objective in the electrical auxiliary system even 
considering unique site characteristics for each unit. Also identified 
are portions of the system which could not be standardized. The 
result is a successful single design for the nuclear power plant 
electrical auxiliary system. 


30824 (ORNL-tr—4494) Rovensk Nuclear Power Plant heat ex- 
traction system. 1977. Translation by S.D. Blalock Jr. from pp 1-15 
of '’Teploelektroproyekt”, Institute of the Ministry of Energy of the 
USSR, Ural’sk Affiliate, Moscow, 1977. 13p. Dep. NTIS, PC A02/ 
MF AOl1. 

The heat extraction system for the steam condensers at the 
Rovno Nuclear Power Plant, including the cooling towers, water 
supply, and other facilities is described. 


30825 (BNWL-tr—303) Correlation of RT/sub NDT/ shift of 
ductile-temperature curve to neutron dose in reactor pressure vessels 
as at PWR Beznau Nok/Switzerland. Ullrich, G.; Herrnberger, V. 
Translated from Atomkernenergie; 29: No. 2, 133-135(1977). 8p. 
(CONF-7609138—15). Dep. NTIS, PC A02/MF AO1. 

From Technical meeting on radiation exposure and damage 
of reactor components outside the reactor core; Stuttgart, F.R. 
Germany (23 Sep 1976). 

Within the surveillance program for the Beznau-1 and -2 
pressure vessels, the deduced neutron dose in the region of radiation 
damage evident as a change in the notch impact strength—tempera- 
ture characteristic is discussed. The recommended values of neutron 
flux and dose (fluence) concern a fast neutron spectrum from 100 eV 
to 10 MeV, and are based on Fe- and Ni-dosimetry. They are in 
satisfactory agreement with the calculated flux of 7.2 x 10'°n/cm?s. 
The values exceeding all those from the U-235 fission detector are 
higher by a factor of 2 to 3, but they can be corrected by estimating 
the thermal flux from the analytically confirmed presence of a 400 
ppM concentration of U-235 in the U-238. The ductility—tempera- 
ture shifts differ from each other by approximately the same factor, 
which is explained and confirmed by a discontinuity in the ductile— 
temperature curve. This can be concluded from the stress rupture 
increment of the impact test specimens from which, in principle, 
continuously increasing stress rupture can be correlated with in- 
creasing temperature. This indicates that the values jump between 
two relatively displaced ductile—temperature curves, each with its 
own characteristics. Hence, the neutron-induced irradiation damage 
is greater than usual. 
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30826 (COO—2477-4(Vol.2)) Licensing assessment of the Candu 
Pressurized Heavy Water Reactor. Preliminary safety information 
document. Volume II. (United Engineers and Constructors, Inc., 
Philadelphia, Pa. (USA)). Jun 1977. Contract EY-76-C-02-2477. 
788p. Dep. NTIS, PC A99/MF AO1. 

ERDA has requested United Engineers and Constructors 
(UE and C) to evaluate the design of the Canadian natural uranium 
fueled, heavy water moderated (CANDU) nuclear reactor power 
plant to assess its conformance with the licensing criteria and guide- 
lines of the U.S. Nuclear Regulatory Commission (USNRC) for light 
water reactors. This assessment was used to identify cost significant 
items of nonconformance and to provide a basis for developing a 
detailed cost estimate for a 1140 MWe, 3-loop Pressurized Heavy 
Water Reactor (PHWR) located at the Middletown, USA Site. 


30827 (GA-A— 14430) Atmospheric vibration tests of an HTGR 
thermal barrier cover plate. Rodkin, S.; Burton, T.E. (Committee on 
Government Operations (U.S. Congress. House), Washington, 
D.C.). Oct 1977. Contract EY-76-C-03-0167-050. 164p. Dep. NTIS, 
PC A08/MF AOl. 

Results are presented of a development program to experi- 
mentally determine the dynamic response parameters of a High- 
Temperature Gas-Cooled Reactor (HTGR) single cover plate ther- 
mal barrier assembly, and to improve the analytical techniques for 
predicting cover plate response to the HTGR vibration environ- 
ment. Observations of changes in thermal barrier insulation blanket 
surface appearance as a result of cover plate vibration are also 
presented, as are recommendations for further work on cover plate 
vibration and on insulation blanket characteristics. 


30828 (GA-A—14506) Metallurgical examination of primary cir- 
cuit components from the Peach Bottom HTGR. Roberts, D.I. (Gen- 
eral Atomic Co., San Diego, Calif. (USA)). Feb 1978. Contract EY- 
76-C-03-0167-056. 381p. Dep. NTIS, PC A17/MF AOI. 

The results of the metallurgical examination of components of 
the nuclear steam supply system of the Peach Bottom Unit No. 1 40- 
MWe) prototype High-Temperature Gas-Cooled Reactor (HTGR) 
are described. The reactor operated for 1349 effective full-power 
days (EFPD), during which time components were exposed to both 
primary (helium) and secondary (water/steam) coolants. Exposure 
temperatures ranged up to 1300°F. The investigation showed that 
the condition and metallurgical integrity of all components examined 
were generally excellent. There was no evidence to suggest that 
reactor service had caused, or was beginning to cause, unacceptable 
degradation of any material. 


30829 (GA-A—14744) HTGR fuels and core development pro- 
gram. Quarterly progress report for the period ending November 30, 
1977. (General Atomic Co., San Diego, Calif. (USA)). Dec 1977. 
Contract EY-76-C-03-0167-017. 157p. Dep. NTIS, PC A08/MF 
AOl. 

The work reported here includes studies of basic fission 
product transport mechanisms, core graphite development and test- 
ing, and the development and testing of recyclable fuel systems. 
Materials studied include irradiation capsule tests of both fuel and 
graphite. Experimental procedures and results are discussed and data 
are presented. 


30830 (GA-A—14804) Fort St. Vrain Plant surveillance and 
testing program. Quarterly progress report for the period ending 
December 31, 1977. (General Atomic Co., San Diego, Calif. (USA)). 
Jan 1978. Contract EY-76-C-03-0167-052. 33p. Dep. NTIS, PC A03/ 
MF AOl. 

The program encompasses post-startup tests and surveillance 
of FSV plant components and systems to increase the knowledge of 
operating characteristics of large HTGRs. This report contains a 
summary of transient analysis activities and surveillance activities 
related to steam generator performance and PCRV structural re- 
sponse performed during rise to 53 percent reactor power. 


30831 (ANL-Trans—1116) Measurements at cooling tower 
plumes. Part II. Lidar measurements at cooling tower plumes. Borj- 
hardt, H.; Gassmann, F.; Haschke, D.; Rudin, F.; Trepp, J.P. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.)). Feb 1978. 
Translation of Juel—1250(Pt.2), EIR report No. 302, June 1976. 68p. 
Dep. NTIS, PC A04/MF AOl1. 

The design of the high temperature nuclear reactor with 
helium turbine eliminates the heat from the circulation process at a 
high temperature level. This reactor design is therefore suitable for 
the application of dry cooling towers. The air discharged from the 
cooling towers can have a higher temperature level than that dis- 
charged from wet cooling towers. The effects of dry cooling towers 
on the microclimates were investigated. The development of simula- 
tion models and computer programs for the determination of the 
spreading of cooling tower plumes and thus for the detection of 
changes in the climatic conditions has been taken over within the 
context of this project by the Swiss Institute for Reactor Research 
(EIR) in Wuerenlingen/Switzerland. 
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30832 Device for measuring the total concentration of oxygen in 
gases. Isaacs, H.S.; Romano, A.J. (to Energy Research and Develop- 
ment Administration). US Patent 4,043,890. 23 Aug 1977. Filed date 
14 Jun 1976. 8p. 

PAT-APPL-695,899. 

The invention provides a CO equilibrium in a device for 
measuring the total concentration of oxygen impurities in a fluid 
stream. To this end, the CO equilibrium is produced in an electro- 
chemical measuring cell by the interaction of a carbon element in the 
cell with the chemically combined and uncombined oxygen in the 
fluid stream at an elevated temperature. 


30833 Radioactivity evaluation code system for high temperature 
gas cooled reactors. Ogura, K.; Morimoto, T. (Fuji Electric Co. Ltd., 
Kawasaki, Kanagawa (Japan)). Fuji Jiho; 50: No. 2, 107-112(Feb 
1977). (In Japanese). 

A code system for the evaluation of the behavior of radioac- 
tive fission products (FP) in high temperature gas-cooled reactors 
(HTGR) is described. The first half of this report is devoted to the 
description of the conceivable behavior of FPs in the experimental 
very high temperature gas-cooled reactor being designed at JAERI. 
The transfer of FPs from the fuel to the primary coolant is consid- 
ered in three steps; the release of FPs from the coated fuel particles; 
the diffusion of FPs within graphite sleeves; and the transfer of FPs 
from the sleeve surface to the coolant. As for the FP behavior 
within the primary coolant system, the deposition of FPs on various 
walls of the system is considered. As for the secondary and the 
thermal utilization systems, the transfer of tritium is specially consid- 
ered. The calculation model for the transfer and deposition of fission 
products within the whole plant system is presented by a chart. The 
second half of this report describes the evaluation code system. The 
physical and mathematical models treated in each component code 
are presented and discussed. 


30834 (DOE-tr—75) AVR research nuclear power plant. (Joint 
Publications Research Service, Washington, D.C. (USA)). [nd]. 
Translation of German report. 14p. Dep. NTIS, PC A02/MF AO0O1. 

Design characteristics, construction, and operation of the 
AVR reactor are reviewed. 
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30835 Impact of Quebec's energy revolution. Mod. Power Eng.; 
71: No. 6, 36-37(Jun 1977). 

Installed capacity for power generation in Quebec is 17.9 GW 
including 16.9 GW of hydroelectric capacity and the Gentilly-1 
0.266 GW nuclear plant. Another 8.4 GW are under construction, 
including the 0.64 GW Gentilly-2 nuclear plant. Capital expenditure 
by Hydro Quebec was expected to rise to $2173 million during 1977. 
The future of nuclear power in the province is somewhat clouded by 
uncertainty, and there may be a referendum on the question. More 
stress will be laid on conservation in the future. 


30836 USS. utilities may seek CANDU reactors. Buck, T.; McIn- 
tyre, H. Can. Chem. Process.; 61: No. 6, 32-33(Jun 1977). 

From Corrosion Forum/77; San Francisco, California, USA 
(Mar 1977). 

The economic advantage of the CANDU fuel cycle, using 
natural uranium, over the LWR cycle, using enriched uranium, is 
outlined. It is argued that President Carter’s decision to shelve the 
fast breeder and plutonium recycle should make CANDU more 
attractive to American utilities. Possible effects of American licens- 
ing on the Canadian industry are discussed. Another possibility 
would be American assistance in developing the CANDU OCR 
thorium near-breeder. 
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REFER ALSO TO CITATION(S) 30946, 30947, 30989, 30992, 
30993,. 30998, 30999, 31001, 31003, 31004, 31005, 31006, 31019, 
31023, 31024, 31025, 31026, 31027, 31028, 31029, 31030, 31031, 
31050, 31053, 31055, 31056 


30837 (AEEW-M—1471) Water modelling studies of the hydro- 
dynamic characteristics of impermeable blockages in an 11-pin geome- 
try. Robinson, D.P.; Smith, R.A.K. (UKAEA Reactor Group, Win- 
frith. Atomic Energy Establishment). Mar 1977. 49p. Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

A linear array of 11 pins, representing a radial slice through a 
325 pin bundle, has been used to investigate the flow distribution 
caused by an impermeable local blockage in water. The wake 
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geometry, which was visualised by the injection of air, is shown to 
be controlled by the channel flowrate and the presence of grids 
downstream of the blockage. From a comparison between the 11 pin 
results and previous investigations, the length of the wake, non- 
dimensionalised by a suitable blockage length scale, is shown to be 
consistent with measurements made with edge blockages in gridded 
geometries. SABRE 1 predictions, in which the 11-pin geometry is 
represented by a 23 subchannel model, are in excellent agreement 
with the measured wake lengths. 


30838 (AERE-TP—692) Behaviour of materials in fast reactors. 
Matthews, J.R. (UKAEA, Harwell. Atomic Energy Research Estab- 
y), PC A03/MF 


lishment). Dec 1976. 46p. Dep. NTIS (US Sales 
AOl. 


Fast neutron damage in fast reactors can limit the life of 
structural components through the growth of voids. The main 
features of the current theory of point defect production and con- 
densation are surveyed. The role of metallurgical structures and 
radiation produced extended defects is outlined and used to demon- 
strate the development of volume swelling and radiation hardening. 
Mechanisms of radiation creep are described in the context of the 
preceeding treatment of point defect behavior. Finally future trends 
in the field are briefly explored. 


30839 (AERE-TP—719) Analysis of crack patterns in fast reac- 
tor fuel pellets. Guha, R.M.; Head, J.L.; Matthews, J.R. (Imperial 
Coll. of Science and Technology, London (UK). Dept. of Mechani- 
cal Engineering; UKAEA, Harwell. Atomic Energy Research Es- 
= hment). [nd]. 26p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

Two dimensional (r-theta) finite element analysis is used to 
calculate the thermal stress in complete fast reactor fuel pellets, 
completely cracked pellet segments and partially cracked pellet 
segments. The residual stress levels are used to assess whether 
further cracking is probable and linear-elastic fracture mechanics 
used to study crack propagation. The results of the analyses show 
that propagation of cracks with a circumferential component be- 
comes increasingly probable as the pellet cracks into segments with 
smaller angles. By making simplifying assumptions for the degree of 
relaxation of stress and crack healing in pellets after prolonged 
irradiation, the number and orientation of cooling cracks is predict- 
ed. Included are cross sections of irradiated hollow and solid fuel 
pellets, subjected to different rating levels. 


30840 (AI-DOE—13212) LMFBR flexible pipe joint develop- 
ment program. Annual technical progress report, government fiscal 
year 1977. (Atomics International Div., Canoga Park, Calif. (USA)). 
15 Feb 1978. Contract EY-76-C-03-0824-019. 131lp. Dep. NTIS, PC 
A07/MF AO1. 

Currently, the ASME Boiler and Pressure Vessel Code does 
not allow the use of flexible pipe joints (bellows) in Section III, Class 
1 reactor primary piping systems. Studies have shown that the 
primary piping loops of LMFBR’s could be simplified by using these 
joints. This simplification translates directly into shorter primary 
piping runs and reduced costs for the primary piping system. Further 
cost savings result through reduced vault sizes and reduced contain- 
ment building diameter. In addition, the use of flexible joints local- 
izes the motions from thermally-induced piping growth into compo- 
nents which are specifically designed to accommodate this motion. 
This reduces the stress levels in the piping system and its compo- 
nents. It is thus economically and structurally important that flexible 
piping joints be available to the LMFBR designer. The overall 
objective of the Flexible Joint Program is to provide this availability. 
This will be accomplished through the development of ASME rules 
which allow the appropriate use of such joints in Section III, Class 1 
piping systems and through the development and demonstration of 
construction methods which satisfy these rules. The rule develop- 
ment includes analytic and testing methodology formulations which 
will be supported by subscale bellows testing. The construction 
development and demonstration encompass the design, fabrication, 
and in-sodium testing of prototypical LMFBR plant-size flexible 
pipe joints which meet all ASME rule requirements. The satisfactory 
completion of these developmental goals will result in an approved 
flexible pipe joint design for the LMFBR. Progress is summarized in 
the following efforts undertaken during 1977 to accomplish these 
goals: (1) code case support, (2) engineering and design, (3) material 
development, (4) testing, and (5) manufacturing development. 


30841 (AI-DOE—13218) Decontamination of LMFBR compo- 
nents. Hill, E.F. (Atomics International Div., Canoga Park, Calif. 
(USA)). 31 Jan 1978. Contract EY-76-C-03-0824. 124p. . 

A decontamination process specification for use on Type 304 
Stainless steel hot leg components of an LMFBR system has been 
issued. It is based on the use of 2.5 percent glycolic—2.5 percent 
citric acids at a temperature of 70°C. The criteria used for selecting 
this system are described, along with the supporting metal removal 
and metallurgical data. The results of decontamination tests using 
radioactive specimens from two different loops are presented. The 
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reagent selected exhibits superior decontaminating capability with 
acceptable metal damage. 


(AI-DOE—13227) Selection of a sodium- and radiation- 
resistant sealant for LMFBR equipment cell penetrations. Humphrey, 
L.H.; Horton, P.H. (Atomics International Div., Canoga Park, Calif. 
(USA)). 31 Jan 1978. Contract EY-76-C-03-0824-001. 44p. . 

The test program is described which selected a sealant for 
LMFBR equipment cell penetrations capable of withstanding 
1000°F sodium for 2 h after being exposed to 10° rads of gamma 
radiation. The selected material is Dow-Corning 93-104. 


30843 (ANL-CT—78-11) Vibro-impact responses of a tube with 
tube—baffle interaction. Shin, Y.S.; Sass, D.E.; Jendrzejczyk, J.A. 
(Argonne National Lab., Ill. (USA)). Jan 1978. Contract W-31-109- 
ENG-38. 75p. Dep. NTIS, PC A04/MF AO1. 

The relatively small, inherent tube-to-baffle hole clearances 
associated with manufacturing tolerances in heat exchangers affect 
the vibrational characteristics and the response of the tube. Numeri- 
cal studies were made to predict the vibro-impact response of a tube 
with tube-baffle interaction. The finite element method has been 
employed with a non-linear elastic contact spring-dashpot to model 
the effect of the relative approach between the tube and the baffle 
plate. The coupled equations of motion are directly integrated with a 
proportional system damping represented by a linear combination of 
mass and stiffness. Lumped mass approach with explicit time integra- 
tion scheme was found to be a suitable choice for tube-baffle 
impacting analysis. Fourier analyses indicate that the higher mode 
contributions to the tube response are significant for strong tube- 
baffle impacting. The contact damping forces are negligible com- 
pared with the contact spring forces. The numerical analysis results 
are in reasonably good agreement with those of the experiments. 


30844 (ANL-RDP—65) Reactor development program. Progress 
report, November 1977. Sachs, R.G.; Kyger, J.A. (Argonne National 
Lab., Ill. (USA)). 24 Jan 1978. Contract W-31-109-ENG-38. 166p. . 

Progress is summarized on work performed during November 
1977 in the following research and development areas: Experimental 
Breeder Reactor No. II (EBR-II), LMFBR design support, instru- 
mentation and control, reactor physics, reactor safety, and GCFR 
type reactors. 


30845 (CONF-771052—3) Effect of sodium environment on the 
creep-rupture and low-cycle fatigue behavior of austenitic stainless 
steels. Natesan, K.; Chopra, O.K.; Zeman, G.J.; Smith, D.L.; 
Kassner, T.F. (Argonne National Lab., Ill. (USA)). Sep 1977. Con- 
tract W-31-109-ENG-38. 34p. Dep. NTIS, PC A03/MF A0O1. 

From International working group on fast reactors (IAEA/ 
IWGFR) specialists meeting; Bensburg, F.R. Germany (17 Oct 
1977). 

Austenitic stainless steels used for in-core structural compo- 
nents, piping, valves, and the intermediate heat exchanger in Liquid- 
Metal Fast-Breeder Reactors (LMFBRs) are subjected to sodium at 
elevated temperatures and to complex stress conditions. As a result, 
the materials can undergo compositional and microstructural 
changes as well as mechanical deformation by creep and cyclic 
fatigue processes. Information is presented on the creep-rupture and 
low-cycle fatigue behavior of Types 304 and 316 stainless steel in the 
solution-annealed condition and after long-term exposure to flowing 
sodium. The nonmetallic impurity-element concentrations in the 
sodium were controlled at levels similar to those in EBR-II primary 
sodium. Strain-time relationships develo; from the experimental 
creep data were used to generate isochronous stress-creep strain 
curves as functions of sodium-exposure time and temperature. The 
low-cycle fatigue data were used to obtain relationships between 
—_ strain range and cycles-to-failure based on the Coffin-Manson 
ormalism and a damage-rate approach developed at ANL. An 
analysis of the cyclic stress-strain behavior of the materials showed 
that the strain-hardening rates for the sodium-exposed steels were 
larger than those for the annealed material. However, the sodium- 
exposed specimens showed significant softening, as evidenced by the 
lower stress at half the fatigue life. Microstructural information 
obtained from the different specimens suggests that crack initiation is 
more difficult in the long-term sodium-exposed specimens when 
compared with the solution-annealed material. Based on the expect- 
ed carbon concentrations in LMFBR primary system sodium, mod- 
erate carburization of the austenitic stainless steels will not degrade 
the mechanical properties to a significant extent, and therefore, will 
not limit the performance of out-of-core components. 


30846 (CONF-771120—20) Computing the effect of plastic de- 
formation of piping on pressure transient propagation. Youngdahl, 
C.K.; Kot, C.A. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF AO1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

The computer program PTA-1 performs pressure-transient 
analysis of large piping networks using the one-dimensional method 
of characteristics applied to a fluid-hammer formulation. The effect 
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of elastic-plastic deformation of piping on pulse propagation is 
included in the computation. 
rings, neglecting axial effects, bending moments, and inertia. The 
fluid wave speed is a function of pipe deformation and, consequent- 
ly, of position and time. Comparison with existing experimental data 
indicate that this simple fluid-structure interaction model gives su- 
prisingly accurate results for both pressure histories in the fluid and 
strain histories in the piping. 


30847 (CONF-771217—9) FFTF and CRBRP reactor vessels. 
Morgan, R.E. (Westinghouse Electric Corp., Madison, Pa. (USA). 
Advanced Reactors Div.). 1977. Contract EY-76-C-02-3045-002. 
12p. Dep. NTIS, PC A02/MF AO1. 

tee Seminar on LMFBR components; Canoga Park, CA, 
USA (5 Dec 1977). 

The Fast Flux Test Facility (FFTF) reactor vessel and the 
Clinch River Breeder Reactor Plant (CRBRP) reactor vessel each 
serve to enclose a fast spectrum reactor core, contain the sodium 
coolant, and provide support and positioning for the closure head 
and internal structure. Each vessel is located in its reactor cavity and 
is protected by a guard vessel which would ensure continued decay 
heat removal capability should a major system leak develop. Al- 
though the two plants have significantly different thermal power 
ratings, 400 megawatts for FFTF and 975 megawatts for CRBRP, 
the two reactor vessels are comparable in size, the CRBRP vessel 
being approximately 28% longer than the FFTF vessel. The FFTF 
vessel diameter was controlled by the space required for the three 
individual In-Vessel Handling Machines and Instrument Trees. Utili- 
zation of the triple rotating plug scheme for CRBRP refueling 
enables packaging of the larger CRBRP core in a vessel the same 
diameter as the FFTF vessel. 


30848 (COO—2245-48TR) Hydrodynamic behavior of a bare rod 
bundle. Bartzis, J.G.; Todreas, N.E. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Nuclear Engineering). Jun 1977. Con- 
tract EY-76-S-02-2245. 370p. Dep. NTIS, PC A16/MF AOl1. 

Thesis. Submitted by J.G. Bartzis. Portions of document are 
illegible. 

The temperature distribution within the rod bundle of a 
nuclear reactor is of major importance in nuclear reactor design. 
However temperature information presupposes knowledge of the 
hydrodynamic behavior of the coolant which is the most difficult 
ae of the problem due to complexity of the turbulence phenomena. 
n the present work a 2-equation turbulence model--a strong candi- 
date for analyzing actual three dimensional turbulent flows--has been 
used to predict fully developed flow of infinite bare rod bundle of 
various aspect ratios (P/D). The model has been modified to take 
into account anisotropic effects of eddy viscosity. Secondary flow 
calculations have been also performed although the model seems to 
be too rough to predict the secondary flow correctly. Heat transfer 
calculations have been performed to confirm the importance of 
anisotropic viscosity in temperature predictions. All numerical calcu- 
lations for flow and heat have been performed by two computer 
codes based on the TEACH code. Experimental measurements of 
the distribution of axial velocity, turbulent axial velocity, turbulent 
kinetic energy and radial Reynolds stresses were performed in the 
developing and fully developed regions. A 2-channel Laser Doppler 
Anemometer working on the Reference mode with forward scatter- 
ing was used to perform the measurements in a simulated interior 
subchannel of a triangular rod array with P/D = 1.124. Compari- 
sons between the analytical results and the results of this experiment 
as well as other experimental data in rod bundle array available in 
literature are presented. The predictions are in good agreement with 
the results for the high Reynolds numbers. 


30849 (COO—2245-51TR) Fluid mixing studies in a hexagonal 
61-pin, wire-wrapped rod bundle. Hanson, A.S.; Todreas, N. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear Engi- 
neering). Aug 1977. Contract EY-76-S-02-2245. 568p. Dep. NTIS, 
PC Al4/MF AOl. 

Two wire-wrapped rod bundles with different leads (6 in. and 
12 in.) were constructed with geometric parameters similar to pro- 
posed LMFBR fuel assemblies. Rod diameter was 0.25 in. and pitch- 
to-diameter ratio was 1.26. These two bundles were tested in a flow 
loop which was designed and built for mixing experiments. Fluid 
mixing was studied by means of salt tracer dispersion. Salt was 
injected at various radial and axial locations in the bundle via 
injection rods, and then the dispersed distribution was measured at 
the bundle exit by means of 126 specially designed electrical conduc- 
tivity probes inserted into the bundle subchannels. The data collect- 
ed showed a strong swirl flow around the bundle circumference and 
periodic variation with axial injection location. Data from turbulent 
runs was generally good with mass balances averaging 90% and 
having a spread of +- 25%. The laminar data collected was general- 
ly poor because of a “striping”’ phenomena and injection instabilities. 
Data were compared with calculations using the ENERGY comput- 
er code. The comparison between ENERGY calculations and the 
data was not good for laminar flow and was only fair in the 
turbulent cases. It was found that turbulent data could be best 
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characterized by the ENERGY parameters C; = 0.19 and epsilom* 
= 0.025 when the lead was 6 inches; for a 12-inch lead the param- 
eters were C; = 0.16 and epsilon.* = 0.012. Pressure drop data was 
also taken from the two bundles and it too showed a periodic 
variation with axial location. Friction factors derived from the data 
were generally higher than predicted by available correlations. 
These data suggested that traditional flow split calculations could be 
in error and that the laminar-turbulent transition occurs over a broad 
Reynolds number range in wire-wrapped rod bundles. 


30850 (COO—2801-7) Acoustic and turbulent agglomeration of 
sodium aerosols. Progress report, January 1, 1977—December 31, 
1977. Hinds, W.C. (Harvard School of Public Health, Boston, Mass. 
(USA)). Sep 1977. Contract EY-76-S-02-2801. 8p. Dep. NTIS, PC 
A02/MF A011. 

Freshly formed and aged sodium aerosols generated by burn- 
ing metallic sodium in air were decontaminated in wet cell washers 
of experimental design. Two wetted cells in series packed with curly 
glass fibers 35 ym in diameter gave removal efficiencies in excess of 
90%. More efficient cell packings and a larger number of cells in 
series can be used to raise collection efficiency above 99%. 


30851 (COO—2801-8) Acoustic and turbulent agglomeration of 
sodium aerosols. Quarterly progress report, October 1, 1977—Decem- 
ber 31, 1977. Hinds, W.C. (Harvard School of Public Health, Boston, 
Mass. (USA)). Jan 1978. Contract EY-76-S-02-2801. llp. Dep. 
NTIS, PC A02/MF AO1. 

Design of a wet cell washer and test system for air cleaning of 
sodium fire aerosols is described. The test aerosol was produced by 
continuous burning of metallic sodium in a 90 m* chamber to 
maintain a concentration of 1.14+-0.05 g/m®* for as long as 65 
minutes. The sodium fire aerosol was drawn through the wet cell 
washer test loop at a constant flow rate of 9 m*/min. The wet cell 
washer consisted of two cells in series, the first, two off-set layers of 
performated metal screen, and the second, a 4” thick filter stage 
packed with curly glass fibers 35 ym in diameter. The wet cells were 
washed by solid cone water spray at 16.7 Ipm at 30 psig. Sodium 
removal efficiencies ranged from 87 to 94%. Curly glass fibers were 
found to deteriorate after a six hour exposure to sodium aerosols. 


30852 (COO—2826-4) Fast Breeder Blanket Facility (FBBF). 
Quarterly progress report, April 1, 1977—June 30, 1977. Ott, K.O. 
(ed.). (Purdue Univ., Lafayette, Ind. (USA)). Jun 1977. Contract EY- 
76-S-02-2826. Sip. (PNE—77-119). Dep. NTIS, PC A04/MF AOl1. 

The work performed in the reporting period was primarily 
concerned with aspects of the pre-analysis and the corresponding 
safety investigations of the Fast Breeder Blanket Facility (FBBF). 
Progress on the loading of the first configuration, testing experimen- 
tal equipment, and performing check-out tests is also summarized. It 
is necessary that a neutron poison (BsC) be placed in the converter 
regions in order to hold the value of k/sub eff/ for a hypothetical 
flooded FBBF of future loadings below the licensed limit of 0.75. It 
appears that this limit on k/sub eff/ can be attained for all loadings if 
one of the 180° configurations consists of stainless steel double clad 
natural uranium rods. The safety of one of the most reactive configu- 
rations is investigated and the need for BsC verified. In addition, the 
safety of other FBBF loadings is investigated. 


30853 (CRBRP-ARD—0149) Clinch River Breeder Reactor 
Plant. Wire wrap cladding interaction in LMFBR fuel rods. 
Schwegler, E.C. (Westinghouse Electric Corp., Madison, Pa. (USA). 
Advanced Reactors Div.). Dec 1977. Contract EY-76-C-15- 
2395;EY-76-C-15-0003. 107p. . 

Most of the currently accepted designs of the fuel and bian- 
kets for the LMFBR utilize helically wound wires for spacing the 
individual rods within a rod bundle. The fuel assembly design for the 
CRBRP also utilizes a wire wrap as a rod spacer/support system. 
The purposes of this report are to delineate the functional objectives 
of the wire-wrap design, to describe the methods applied for evaluat- 
ing the performance adequacy of the wire wrap system for the 
CRBRP fuel assembly design, and to present current experimental 
results concerning wire wrap performance. 


30854 (CRBRP-ARD—0192) Clinch River Breeder Reactor 
Plant. Crack growth calculations for primary piping of CRBRP. 
Wilson, W.K. (Westinghouse Electric Corp., Madison, Pa. (USA). 
Advanced Reactors Div.). Dec 1977. Contract EY-76-C-15- 
2395;EY-76-C-15-0003. 35p. . 

The growth patterns under cyclic loading of surface cracks 
which are postulated to exist in the primary piping of the Clinch 
River Breeder Reactor Plant (CRBRP) are investigated. An analyt- 
ical model which can be used to calculate the crack growth history 
of surface cracks is presented. The model is based upon the fracture 
mechanics approach for calculating crack growth rates. The applica- 
bility of the model is checked in part by comparing calculated data 
with experimentally measured data. Using the model, crack growth 
calculations are made under the expected duty cycles for the prima- 
ry piping of the CRBRP. Special emphasis is placed on calculating 
the crack length at the time of wall penetration. 
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30855 (CRBRP-ARD—0211) Clinch River Breeder Reactor 
Plant Project. 1977 technical report. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). 1977. Con- 
tract EY-76-C-15-2395;EY-76-C-15-0003. 368p. . 

In this report period, much of the basic design and documen- 
tation were completed and refined. Analysis and testing methods 
were improved and applied to many components. Much design and 
analysis effort was applied to the alternate fuel management scheme, 
which is an arrangement of fuel and blanket assemblies that could 
improve the breeding ratio, reduce peak neutron flux levels, and 

uce the number of fuel and control assemblies required as com- 
pared with the original fuel management scheme. Fabrication of 
many components is well along. The reactor vessel, for example, 
was more than half completed by the end of the report period. 
Fabrication and checkout were completed for the first prototype of 
the secondary control rod system, and testing was initiated. 


30856 (CRBRP-GEFR—00025) Analysis of the ZPPR-7 critical 
experiments. (Clinch River Breeder Reactor Plant Project Office, 
Oak Ridge, Tenn. (USA)). Jul 1977. Contract EY-76-C-15-2395. 99p. 


Calculations of the ZPPR-7 critical experiments have pro- 
vided estimates of design bias factors and uncertainties for standard 
nuclear design tools used in the analysis of radial heterogeneous 
cores. The analysis concentrated on calculations of criticality, neu- 
tron reaction rate distributions, sodium void worths, small sample 
reactivity worths, and control and refueling worths. Differences 
were observed in the accuracy of the predicted nuclear performance 
of heterogeneous cores relative to conventional designs. However, 
nothing was found which would impact the viability of using stand- 
ard design techniques for radial heterogeneous designs since the 
calculated differences were generally found to be in a conservative 
direction. 


30857 (CRBRP-GEFR—00100) Clinch River Breeder Reactor 


Plant. DNB effects test program. Final report. Stephens, P.B.; Rod- 
gers, D.N.; Valente, C.G.; Hampton, L.V.; Wolf, S.; Holmes, D.H.; 
Rush, D.J. (General Electric ., Sunnyvale, Calif. (USA). Fast 


Breeder Reactor Dept.). Jun 1977. Contract EY-76-C-15-2395. 110p. 


The CRBR Plant evaporators will operate with departure 
from nucleate boiling (DNB) in the tubes over the power range of 
approximately 60 to 100%. When the 2:1 recirculation ratio was 
selected for the plant evaporators in 1974, potential damage mecha- 
nisms associated with DNB were identified as increased local corro- 
sion in the DNB zone due to thermal strain cycling-induced exfolia- 
tion of the protective oxide layer and/or attack by soluble corro- 
dents concentrated in the water. Thus, the DNB Effects Test Pro- 
gram was conducted to verify that excessive damage to the evapora- 
tor tubes would not be produced by operation with DNB or liquid 
film dryout. A sodium-heated single-tube test section with a 16-foot 
(4.9 m) active heat transfer length was designed, fabricated, and 
operated under test conditions to simulate “worst case” thermal and 
water chemistry conditions expected for the plant evaporators. Op- 
eration under these endurance conditions established the nucleate 
boiling and DNB regions, and the initial part of the post-DNB 
boiling region of the plant evaporator within the test section. The 
test section was operated for a total of 4181 hours of steaming test 
time, of which 2820 hours of steaming were with DNB held within a 
24-inch (61 cm) test zone. The principal findings after post-test 
examination were: (1) no localized damage or accelerated corrosion, 
(2) long-term life, in the order of 30 years, is predicted based on 
extrapolation of the test data, and (3) deposition (fouling) on the tube 
wall was minimal. 


30858 (DLCS—5000377) Quarterly operating report. Third 
Quarter 1977. (Duquesne Light Co., Shippingport, Pa. (USA). 
Power Stations Dept.). 1977. Contract EY-76-C-11-0292. 19p. Dep. 
NTIS, PC A02/MF AO1. 

A summary is presented of Shippingport Reactor operations. 


Included are sections on water chemistry and reactor maintenance. 
(DG) 


30859 (DLCS—5000477) [Shippingport Atomic Power Station]. 
Quarterly operating report, fourth quarter 1977. (Duquesne Light 
Co., Shippingport, Pa. (USA)). 1977. Contract EY-76-C-11-0292. 
20p. Dep. NTIS, PC A02/MF AO1. 

A summary of Shippingport Reactor operations during the 
last quarter of 1977 is presented. Included are details on coolant 
chemistry, reactor maintenance, and the test program. 


30860 (ERDA—77-56) Life: III fuel-element performance code. 
(Argonne National Lab., Ill. (USA)). 15 Jul 1977. Contract W-31- 
109-ENG-38. 96 


The LIFE-i0 computer code was developed to calculate the 
thermal and mechanical response of mixed-oxide fuel elements in a 
fast-reactor heat-transfer analysis and a finite-strain-theory structural 
analysis based on generalized plane strain and the method of succes- 
sive elastic solutions. An incremental approach is used so that 
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temperatures, stresses, and strains can be calculated during any 
specified history of reactor power cycling. Fuel-cladding and 
sodium-cladding chemical attack is treated by a cladding wastage 
model. Up to six axial sections are allowed to account for axial 
variations in power and coolant temperature. Fuel restructuring; 
migration of fabricated and swelling porosities; fuel and cladding 
thermal expansion, elasticity, swelling, and creep; fission-gas release; 
and fuel cracking, crack heating, and hot pressing are included in the 
analysis. 


39861 (FBR—77-4) PLBR phase II follow-on resolution of key, 
issues. (Atomics International Div., Canoga Park, Calif. (USA)). Sep 
1977. Contract EY-76-C-03-1142. 407p. . 

Results of the effort to resolve principal outstanding engineer- 
ing problems and issues arising in incompleted areas of systems 
conceptual design during Phase II of the Prototype Large Breeder 
Reactor (PLBR) Design Project are presented. Tasks covered under 
this effort included steam cycle comparison, in-vessel primary pipe 
inspection and maintenance, reactor cover, vessel and internals seis- 
mic response, primary system piping arrangement and analysis, in- 
vessel flow distribution, fuel handling system, intermediate piping 
system, reactor upper internals, EVST and cooling system, and plant 
control. 


(GA-A—14478) Shielding and control materials for the 
gas-cooled fast breeder reactor. Simnad, M.T. (General Atomic Co., 
San Diego, Calif. (USA)). Dec 1977. Contract EY-76-C-03-0167-023. 
444p. Dep. NTIS, PC A19/MF AO1. 

The properties of candidate materials for shielding and con- 
trol of the GCFR core are reviewed in this report. The following 
materials are included as shielding materials: graphite and boronated 
graphite, boron carbide, beryllium, beryllium oxide, metal hydrides, 
and steels. Miscellaneous materials for the lower axial core catcher 
application are also assessed. The control materials that are reviewed 
include boron carbide, europium hexaboride, and europium oxide. 
The general requirements for the GCFR shielding and control are 
also discussed. 


30863 (GA-A—14530) Alternate circulator design concept No. 1 
for a 300 MW(e) GCFR demonstration plant: two state axial flow 
helium circulator and two stage steam turbine drive. Mouritzen, G. 
(General Atomic Co., San Diego, Calif. (USA)). Dec 1977. Contract 
EY-76-C-03-0167-023. 101p. Dep. NTIS, PC A06/MF AO1. 

The report describes the preliminary design of a main helium 
circulator for the 300 MW(e) GCFR demonstration plant. Three 
main circulators and three auxiliary circulators are to be used in the 
demonstration plant. The main circulator consists of an axial flow, 
two-stage helium circulator (compressor) driven by an axial flow, 
and a two-stage turbine which employs superheated steam in series 
with the main power plant turbo generators. One concept is similar 
to the HTGR circulator in which the circulator and turbine are on a 
common shaft in an integral unit which contains a water-lubricated 
bearing system that is isolated from the main helium circuit by an 
auxiliary flow of purified buffer helium through a labyrinth seal at 
the compressor end of the shaft. A buffer water system at the turbine 
end of the shaft prevents high pressure steam from entering the 
bearing water system. A second concept consists of a circulator unit 
similar to the integral unit but with the turbine removed. The turbine 
drive is in a separate external drive unit utilizing a conventional oil 
lubricated bearing system. This concept was developed to simplify 
circulator test facility and reactor hot flow tests so that the circula- 
tor can be driven by an electric motor drive for these tests without 
the need for large auxiliary boilers and condensers or a steam 
compressor system. Both of the concepts are applicable to both 
vertical and horizontal installations in the PCRV. 


30864 (GA-A—14647) Capsule P13T test operations report. 
McNair, J. (General Atomic Co., San Diego, Calif. (USA)). Feb 
1978. Contract EY-76-C-03-0167-017. 39p. Dep. NTIS, PC A03/MF 
AOl. 

The P13T irradiation test capsule was irradiated in the C3 
position of the Oak Ridge Research Reactor from May 6, 1975 to 
July 6, 1976. The history of the irradiation is discussed. 


30865 (GEFR—00108) Analysis of the ZPPR-4 critical experi- 
ments, Phases 3 and 4. Hartman, A.K.; Hitchcock, J.T. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
Aug 1977. Contract EY-76-C-03-0893-005. 149p. . 

Assembly 4 of ZPPR was a systematic study of the nuclear 
performance of a demonstration plant sized LMFBR. Its primary 
purpose was to provide a benchmark study of the radial blanket. 
Specifically, the objective of ZPPR-4 was to investigate plutonium 
buildup and breeding performance, and to provide a data base on the 
family of effects related to fuel burnup. The program was also used 
to provide pre-Engineering Mockup Critical data to be applied to 
the Clinch River Breeder Reactor design. The ZPPR-4 program was 
divided into four experimental phases in order to investigate the 
separate and combined influence of control and plutonium buildup. 
The purpose of Phases 3 and 4 was to investigate the neutronic 
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characteristics of a simulated equilibrium core and to study the 
effects of blanket fissile buildup on core and blanket performance. 
The analysis of the ZPPR-4 measurements was directed toward the 
evaluation and calibration of standard design techniques as they are 
applied in LMFBR design. An attempt was made to lower and 
quantify the nuclear design uncertainties. Where possible, the stand- 
ard design methods were calibrated against the experimental data. 
Where normal design methods failed or were inadequate. The neces- 
sary analytical effort to adequately analyze the experimental data 
was identified. The primary calculational tool was few group two- 
dimensional diffusion theory. The cross section data base was 
ENDFY/B Version III. 


30866 (GEFR—00232) Instrument development: advanced signal 
transmission systems. Final summary report, October 1976—June 
1977. Imhoff, D.H.; Craig, C.N. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). Aug 1977. Contract EY- 
76-C-03-0893-009. 26p. . 

The Instrumentation Development Program was initiated in 
January 1972 with the objective of developing in-core and in-vessel 
instrumentation for application to LMFBRs. The objective of the 
subtask reported is to develop methods of monitoring reactor condi- 
tions and signal transmission to reduce in number and to simplify or 
eliminate vessel head penetrations for in-vessel instrumentation. Fea- 
sibility studies continued on methods of monitoring temperatures and 
transmitting acoustic energy via waveguides. Fluidic switching and 
sampling system work was completed. Feasibility of acoustic meth- 
ods in application to subcriticality monitoring for the Clinch River 
Breeder Reactor was investigated and one technique found suitable 
for further development. 


30867 (GEFR—00260(Summ.)) Prototype Large Breeder Reac- 
tor. Phase II extension studies. Part 1. Summary. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Sep 
1977. Contract EY-76-C-03-1143. 24p. . 

Information is presented concerning the reactor vessel seismic 
analysis, roof structure, support, and closure; and heat transport 
systems including steam generator, sodium pump design, and plant 
transient analysis. 


30868 (GEFR—14031-9) Core restraint engineering. Ninth quar- 
terly report, August—October 1976. Horst, K.M.; Cragi, C.N. (Gen- 
eral Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 


Dept.). Nov 1976. Contract EY-76-C-03-0893-023. 14p. . 

Progress is described for subtasks related to refueling force 
evaluation and test, instrumented simulated fuel assemblies, core 
restraint transient analysis, in-reactor monitoring, advanced core 
restraint studies, and seismic evaluation. 


30869 (GEFR—14031-13) Core restraint engineering. Thirteenth 
quarterly report, August—October 1977. Horst, K.M.; Craig, C.N. 
(General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reac- 
tor Dept.). Nov 1977. Contract EY-76-C-03-0893-023. 24p. . 

Progress is described for subtasks related to refueling force 
evaluation and test, instrumented simulated fuel assemblies, core 
restraint transient analysis, in-reactor monitoring, advanced core 
restraint studies, and seismic evaluation. 


30870 (JAERI-M—6851) Strategies in development of advanced 
fuels for LMFBR. Handa, M. (Japan Atomic Energy Research Inst., 
Tokyo). Dec 1976. 59p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A04/MF AOl. 

Strategies in development of advanced fuels for LMFBR are 
reviewed. Recent irradiation experiment and out-of-pile test data of 
the fuels are given in detail. The present status of development of 
oxide fueled LMFBR is also treated. 


30871 (LA—7038-PR) Examination of fast reactor fuels, FBR 
analytical quality assurance standards and methods, and analytical 
methods development: Irradiation tests. Progress report, July 1— 
September 30, 1977. Baker, R.D. (comp.). (Los Alamos Scientific 
Lab., N.Mex. (USA)). Nov 1977. Contract W-7405-ENG-36. 22p. 
Dep. NTIS, PC A02/MF AO1. 

Information is presented concerning the examination of fast 
reactor fuels, FBR analytical quality assurance standards, and analyt- 
ical methods development irradiation tests. 


30872 (LA—7171-PR) Examination of fast reactor fuels, FBR 
analytical quality assurance standards and methods, and analytical 
methods development: irradiation tests. Progress report 1 Oct—31 Dec 
1977. Baker, R.D. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 
1978. Contract W-7405-ENG-36. 19p. Dep. NTIS, PC A02/MF 
AOl. 

Progress is summarized in the following areas: (1) examina- 
tion of fast reactor fuels, (2) FBR analytical quality assurance 
standards and methods, and (3) analytical methods and irradiation 
testing techniques. (DG) 


30873 (LMEC—77-7) Sampling and characterization of sodium- 
water reaction products. Eichelberger, R.L. (Liquid Metal Engineer- 
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ing Center, Canoga Park, Calif. (USA)). 15 Dec 1977. Contract EY- 
76-C-03-0700. 46p. Dep. NTIS, PC A03/MF AO1. 

The products of sodium-water reactions which had taken 
place in the Large Leak Test Rig at the Liquid Metal Engineering 
Center were sampled and characterized. The products consisted of 
the expected compounds in the Na-O-H system, and dissolved readi- 
ly in ethanol. Removal of such products from a system by melting 
and draining does not appear feasible, but removal by dissolution in 
alcoholic solvents should be investigated further. 


30874 (NEDM—14131) Results of small leak behavior and 
damage propagation tests in the U.S. Greene, D.A.; Sandusky, D.W. 
(General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reac- 
tor Dept.). Aug 1976. Contract EY-76-C-03-0893-010. 34p. . 

A small leak of water into sodium in a liquid metal heated 
steam generator can cause damage to adjacent tubes, a phenomenon 
termed wastage. Theories on this phenomenon range from corrosion 
from sodium-water reaction products to erosion by supersonic parti- 
cles. An alternative approach considers the water injection to form a 
simple combustion process. Using this approach many aspects of 
over 250 wastage experiments can be explained both analytically and 
physically. It is also found that water leaking into sodium causes self- 
enlargement of the defect, a phenomenon termed self wastage. Tests 
were performed in flowing and static sodium and steam. Self- 
wastage appears to result from two separate causes; the first operat- 
ing on plugged leaks possibly causing intermittent opening of the 
leak path, the second operating when a continuous flow of water 
passes through the leak path. Data on self-wastage were obtained for 
both austenitic and ferritic steels. When a small leak occurs and is 
detected, the steam generator shutdown sequence must be optimized 
to prevent intrusion of sodium into the steam system or plugging of 
the leak. Tests were performed using various shutdown procedures 
to identify optimum conditions for leak location. Methods to reopen 
plugged leaks were also tested. Some of the shutdown procedures 
repeatedly produced open leaks which were subsequently located 
with a helium mass spectrometer. Washing with chemical solutions 
successfully opened plugged leaks. It was found that pulsed eddy 
current and ultrasonic inspection appear promising for leak location 
techniques. Damage propagation and subsequent failure causes are 
being examined, and predictions made using combustion flame ap- 
proaches. The flame characteristics have been measured, and the 
damage potential of both turbulent and pool flames have been 
examined. 


30875 (ORNL—5314) Analysis of ZPPR-5 source level flux 
monitor experiments. Selby, D.L.; Flanagan, G.F. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Feb 1978. Contract W-7405-ENG-26. 
56p. . 

. Analysis of 24 configurations of the ZPPR-5 Source Level 
Flux Monitor experiment has been performed with Modified Source 
Multiplication Techniques. Transport methods were used to calcu- 
late detection efficiencies for the Modified Source Multiplication 
equation. Detection efficiency changes as large as 40 percent were 
observed when going from near critical to approximately -34 ($). 
Count rate ratios were calculated within 20 percent of the experi- 
mental values. Calculated-to-experimental reactivity ratios near 1.0 
were calculated for both a 7°°U fission counter and a BF; detector. 


30876 (ORNL/TM—6106) Steady-state sodium tests in a 19-pin 
full-length simulated LMFBR fuel assembly: record of steady-state 
experimental data for THORS bundle 6a. Wantland, J.L.; Clapp, 
N.E.; Fontana, M.H.; Gnadt, P.A.; Hanus, N.; Thornton, R.H. (Oak 
Ridge National Lab., Tenn. (USA)). Mar 1978. Contract W-7405- 
ENG-26. 33 1p. . 

The experimental data obtained during steady-state sodium 
operation with test bundle 6A in the Liquid-Metal Fast Breeder 
Reactor (LMFBR) Thermal-Hydraulic Out-of-Reactor Safety 
(THORS) Facility are presented. Bundle 6A was a full-length, 
simulated LMFBR subassembly consisting of 19 electrically heated 
pins contained in a hexagonal duct. The rods had outside diameters 
of 5.84 mm (0.230 in.) and were spaced by 1.42-mm-diam (0.056-in.) 
wire wraps on a 305 mm (12.0-in.) helical pitch. The gap between 
the bundle and its containing duct was 0.71 mm (0.028 in.), which is 
half the nominal pin-to-pin spacing. The bundle duct was of 0.51- 
mm-thick (0.020-in.) type 316 stainless steel backed by insulation to 
provide low thermal inertia. The heated length was 900 mm (36 in.) 
with variable-pitch heater windings to produce a 1.3 axial peak-to- 
mean power distribution, and an unheated simulated fission gas 
plenum was downstream of the heated section. The primary purpose 
of bundle 6A steady-state tests was to establish bundle temperature 
distributions at various flow-power ratios with a fixed number of 
rods heated. These temperature distributions can be compared with 
ee of previous tests and with those of future tests with larger 
bundles. 


30877 (PNC-N—251-76-26) Progress report on fast breeder reac- 
tor development in Japan. October 1975—January 1976. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). 
May 1976. 8p. Dep. NTIS (US Sales Only), PC A02/MF AOl1. 
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Following the completion of the in-argon, high temperature 
test, the in-sodium functional test of Joyo has set in. The fabrication 
of the equipments for monitoring the flow rate and temperature in 
the center channel and the power distribution was finished. The 
modification of design of the prototype fast breeder reactor Monju 
came into its phase 3. The interim report on the check-up and review 
of the Monju project by the Government is now ready. Various 
calculation codes were developed or are in development stage. The 
mock-up assembly FCA 7-1 has been built, which consists of the Pu- 
fueled sector — simulating the Monju core and the U-235-fueled 
driver region. Various reactor physics experiments have been car- 
ried out in this assembly. Also, the calculation methods for reactor 
physics parameters have been developed, and the detailed calcula- 
tion on the main shield of Joyo was performed. The situation of the 
developments of the components for Joyo and Monju and the 
measuring and control systems is shown. Almost all the existing 
sodium test facilities in Oarai Engineering Center were in service 
without any trouble, and the new test facility named “Carbon 
transfer test loop” was commissioned. The progress in the fields of 
sodium technology, fuel and material, safety and steam generators is 
reported. 


30878 (PNCT—831-73-01, pp 11-13) Analysis of fast reactor fuel 
performance. Katsuragawa, M. (Power Reactor and Nuclear Fuel 
ete Corp., Tokyo (Japan)). Apr 1973. 
n Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel ae Corporation, Tokai Works. Jul.-Dec., 1972. 
A method for predicting the performance of fast reactor fuel 
is shortly described together with some results. A computer code, 
LIFE-I developed at ANL, was used as basic tool. It calculates 
temperature distribution, fuel restructuring, fission gas release rate 
plenum pressure. To evaluate the accuracy of the restructure 
routine of the code, the calculated radii in central voids, columnar 
grain region and equiaxed grain region were compared with corre- 
sponding measured radii. For this purpose, fuel pins of GE F-1 and 
-2 groups irradiated in EBR-II up to 2,000 - 50,000 MWD/T were 
used. The agreement was within +- 25%. The result of comparison 
is shown by a figure. Based on this comparison, the restructure 
routine was adjusted, then the performance of JOYO (Japanese fast 
experimental reactor being built) fuel was predicted. Pellet diameter, 
linear heat rate and the irradiation time of the fuel are 5.4 mm, 430 
w/cm and 300 days, respectively. The results of prediction are 
shown in a figure. It shows fuel surface temperature, fuel center 
temperature, F.P. gas release rate and plenum pressure as the func- 
tions of irradiation time. 


30879 (SAN/0700—1) Applications of cavitation analysis to 
design and operation of SPTF-HFL pump loops. Bowers, W.M. 
(Liquid Metal Engineering Center, Canoga Park, Calif. (USA)). 
1977. Contract EY-76-C-03-0700. 35p. . 

A consistent set of cavitation equations has been developed in 
a form suitable for conceptual design of SPTF (Sodium Pump Test 
Facility) modifications or use as an operational aid. However, to 
apply the equation as design tools or operational aids, certain cavita- 
tion test data must be available. It is recommended that incipient 
cavitation conditions be induced on valve HV-130 in the existing 
loop and the acoustic data on cavitation be collected. 


30880 (SAND—77-1724) Application of coded source x-radiog- 
raphy to the observation of nuclear fuel motion. Kelly, J.G. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Feb 1978. Contract EY-76-C- 
04-0789. 59p. Dep. NTIS, PC A04/MF AO1. 

The observation of nuclear fuel motion in the test section of a 
reactor designed for fast reactor safety experiments may be possible 
with an intense x-ray source. A study has indicated that during peak 
driver core power a high power relativistic electron accelerator may 
be required. The coded source technique allows high spatial resolu- 
tion to be recovered without serious loss in detection efficiency. The 
results are summarized of the first application of the method to this 
broad spectrum, high energy realm using the Hermes II facility (10 
MeV, 100 kA, 70 ns). A reconstruction of an LMFBR nuclear fuel 
pin shaped object has been obtained with 3 mm spatial resolution 
from a source that is 1.3 cm wide and 20 cm long. 


30881 (TI—00-LME-014) AI/LMEC experience with freeze seal 
and bellows seal valves. Freede, W.J.; Thorel, J.P. (Liquid Metal 
Engineering Center, Canoga Park, Calif. (USA)). 1977. Contract 
EY-76-C-03-0700. 20p. . 

A statistical and process review was conducted regarding 
operational success and failure experience with freeze seal and 
bellows seal valves at the four principal former and present AI/ 
LMEC sodium facilities (LCTL, SCTI, SRE, and HNPF). At three 
of these facilities, bellows seal valves had predominated in the initial 
construction. However, numerous bellows failures, sometimes ac- 
companied by significant fire damage, soon led to large-scale conver- 
sions to freeze seal valves. One conclusion reached was that bellows 
seal valves simply couldn't be used for throttling purposes, as 
vibration and chatter on the valve disks would cause fatigue failure 
in the bellows. 
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30882 (TID—27701/5) Liquid Metal Fast Breeder Reactor con- 
ceptual plant design 1000 MWe. Volume V. Cost/schedule. Mc- 
Donald, J.S.; Andonedis, A.; Matte, J. III. (Atomics International 
Div., Canoga Park, Calif. (USA); Burns and Roe, Oradell, N.J. 
(USA). Breeder Reactor Div.). May 1977. Contract EY-76-C-03- 
1142;EY-76-C-3-1145. 100p. (FBR—77-3(Vol.5)). . 

An evaluation of the cost and schedule requirements for 
development of the 1000 MW(e) PLBR plant design is presented. 


30883 (TID—28193) PLBR Project. Design criteria for the Pro- 
totype Large Breeder Reactor. (Bechtel Corp., San Francisco, Calif. 
(USA)). Sep 1977. Contract EY-76-C-03-1144. 444p. . 

The criteria to be used in the design of the Prototype Large 
Breeder Report (PLBR) Balance-of-Plant (BOP) are divided into six 
sections. The first section, General Design Criteria, contains nuclear 
design criteria, including radiation shielding, safety and NRC licens- 
ing requirements. These criteria generally involve more than one 
engineering discipline. The remaining sections correspond to the 
following discipline areas: civil/structural, piping stress analysis, 
mechanical, control systems, and electrical. Architectural design 
criteria will be included in the Civil/Structural section at a later 
date. The criteria presented should be regarded as tentative, based 
on the status of the PLBR design at the conclusion of Phase II. As 
the design progresses from the current conceptual state to the 
detailed design stages, these criteria will be updated as required to 
meet project needs and any changes that may occur in PLBR 
project design objectives. 


30884 (TID—28195) Prototype Large Breeder Reactor. Phase II 
extension. Volume II. ELTEMP update. Chow, H.Y.; Shih, 
M. (Bechtel Corp., San Francisco, Calif. (USA)). Sep 1977. Contract 
EY-76-C-03-1144. 495p. . 

The ELTEMP Program was developed by Bechtel Power 
Corporation for design and analysis of Nuclear Class I piping for 
elevated temperature liquid metal service. This work was done as 
part of the Fast Flux Test Facility (FFTF) program. The program 
was Originally coded to provide assessments of compliance of Class I 
piping systems with the stress and strain limits specified in ASME 
Code Case (C.C.) 1592-3. The program has been used extensively 
since 1972 in the preliminary design of FFTF and Prototype Large 
Breeder Reactor Heat Transfer System (PLBR HTS) piping. Since 
its original development, the program has not been updated to 
incorporate new developments and changes made in the applicable 
design codes, e.g., Code Case 1592-10. In the version of ELTEMP 
described, the creep-fatigue damage evaluation procedure has been 
completely revised to make it compatible with C.C. 1592-10 require- 
ments, and the materials list expanded to include Incoloy 800 and 2'/ 
« Cr—1 Mo Steel. A list of the major modifications made in the 
current version of ELTEMP Program is provided. The report 
describes the basic approach, organization, contents, and input data 
preparation for the new ELTEMP Program. An example of an 
ELTEMP run is included. 


30885 (TID—28265) Prototype Large Breeder Reactor: primary 
heat transport system cell studies. Final report, Phase II extension. 
(Stone and Webster Engineering Corp., Boston, Mass. (USA)). Sep 
1977. Contract EY-76-C-03-1146. 236p. . 

The basic objective of the Prototype Large Breeder Reactor 
(PLBR) project was to develop the design of an LMFBR power 
plant that will be licensable and prototypical of subsequent breeder 
reactor plants. The PLBR is prototypical of all major characteristics 
of the commerical breeder reactor. The PLBR project was funded 
jointly by the Energy Research and Development Administration 
(ERDA) and Electric Power Research Institute (EPRI). Phase I of 
the program, which lasted 8 months, concentrated on the establish- 
ment of basic plant characteristics and the bases for prototype 
relationship between the PLBR and the commercial breeder reactor. 
This work was reported in the Phase I Final Report in July 1976. 
Phase II, which lasted 10 months, was intended to develop the 
overall plant conceptual design and to select specific concepts for 
the building arrangements, systems, and major components within 
the PLBR. Significant technical progress was achieved by the Wes- 
tinghouse and Stone and Webster team in meeting these objectives 
concerning the PLBR design during Phase II. This technical pro- 
gress is documented in detail in 4 volumes issued in June 1977. The 
technical detail presented in the Phase II report was not intended as 
an integrated plant design. Additional integrated plant design activi- 
ties remained to be accomplished, together with detailed evaluation 
of the plant response to design base events and evaluation of the 
plant design for events beyond the design base. This integrated plant 
design been planned for Phase III of the program which was not 
pursued. 


30886 (WARD-CR—3045-21) Core restraint development. 

Quarterly progress report for period ending November 30, 1977. 

Mangus, J.D. (Westinghouse Electric Corp., Madison, Pa. (USA). 

_— Reactors Div.). 1977. Contract EY-76-C-02-3045-005. 
p. . 
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All core assemblies for the 14 row tests have been aligned and 
placed on the core. The 14 row characterization tests have been 
initiated. Documentation of the insertion/withdrawal tests and the 
Statistical modeling work is in progress. This activity must be 
completed prior to writing the 7 row final report. The Level I-A and 
I-C sections of the National Core Restraint Code Comparison/ 
Verification Study have been completed using ANSYS 3-D. The 
TRITON 30° sector model is now operational. The TRITON code 
user’s manual has been reviewed. 


30887 (WARD-SD—3045-7) Effects of geometric nonuniformi- 
ties on the stresses in piping elbows. Thomas, K. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Jan 
1978. Contract EY-76-C-02-3045-032. 76p. . 

A comparative evaluation is presented of the effects of thick- 
ness variation, initial ovality, intrados wrinkling and longitudinal 
weld shrinkage on thin-walled elbow stresses under pressure and in- 
plane moment loadings. This comparison will identify the nonunifor- 
mities of greatest significance and will also provide a basis for 
evaluation of the Code method of determining stress indices for the 
case of initial ovality. The analysis method and analytical models 
developed using the STAGS program are described. The results for 
each of the nonuniformities investigated are presented. 


30888 (ANL-Trans—1124) Heat insulating system, especially for 
insulating the upper zone of the annulus separating the primary and 
safety vessels of a fast reactor. Lemercier, G. Feb 1978. Translation 
of French Patent 2,289,032, May 21, 1976. 13p. Dep. NTIS, PC 
A02/MF AO1. 

The invention concerns a heat insulating system, more specifi- 
cally designed for insulating the upper zone of an annulus provided 
between the primary and safety vessels of a fast reactor, these vessels 
having a common vertical axis, being open at the top and covered by 
a horizontal slab, usually of concrete, in which the ends of these 
vessels or “straps” are seated so as to allow their suspension from the 
slab. 


30889 Impurity interaction analysis in mesh-packed cold traps. 
Murase, M.; Sumida, I.; Kotani, K.; Yamamoto, H. (Hitachi Ltd., 
Kawasaki, Japan). Nucl. Technol.; 37: No. 2, 138-147(Feb 1978). 

An impurity interaction code for a mesh-packed cold trap 
was developed, and the properties of the packed trap, such as the 
trapping efficiency and capacity, were calculated using this code. As 


a result, the trapping efficiency and capacity are greatly affected by 
the packing ratio and the wire diameter of the mesh packing. 
Precipitation of impurity is promoted at the entrance to the mesh 
packing. This facilitating effect hastens flow blockage and decreases 
the capacity. Moreover, the capacity decreases with increase in the 
efficiency. 


30890 (ANL-Trans—1127) Liquid-cooled nuclear reactor. 
Mueller, A. Feb 1978. Translation of German Patent No. 2,013,586. 
15p. Dep. NTIS, PC A02/MF AOI1. 

The invention concerns a liquid metal cooled nuclear reactor 
consisting of a stationary reactor vessel containing a fission zone and 
a stationary component vessel containing heat exchangers and cool- 
ant circulating pump, where the component vessel is connected to 
the reactor vessel by a coaxial pipe in which the coolant flows from 
the fission zone to the heat exchangers and back. 


30891 (EURFNR—1413) Experimental determination of tem- 
perature fields in sodium-cooled rod bundles with hexagonal rod 
arrangement and grid spacers. Moeller, R.; Tschoeke, H.; Kolodziej, 
M. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Reaktorbauelemente). 2 Jan 1978. Translation by T.J. Clark of 
KFK—2356, Jan 1977. 87p. Dep. NTIS, PC A05/MF AO1. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

The development of valid methods of calculation for the 
determination of local three-dimensional temperature fields in rod 
bundle geometries is studied. In order to get more precise short-term 
and mid-term design documents, among others, the azimuthal tem- 
perature distributions were determined as a function of the heated 
length in the cladding tubes of the “critical” rods in the wall region 
with the inclusion of grid-shaped spacers. This is the principal 
subject of this report. Parallel to these experiments, the temperature 
profiles in bundle cross-sections were also measured. Since, for the 
calculation of local temperature distributions in the cladding tubes of 
rod bundles, the precise knowledge of the average sub-channel 
temperatures is a necessary prerequisite, two characteristic experi- 
ments (uniform heating and oblique load) for measured sub-channel 
temperatures are reported on. 


30892 Differences in the **Ru and '°°Ru axial distributions in 
(U,Pu)O, fuel pins. Phillips, J.R.; Marshall, T.K. (Los Alamos Scien- 
tific Lab., NM). Nucl. Technol.; 36: No. 2, 222-228(Dec 1977). 

A precision gamma-scanning system was applied to the non- 
destructive determination of the isotopic distributions of '*Ru and 
1°6Ru in two failed (U,Pu)O2 fuel pins irradiated in the Experimental 
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Breeder Reactor II. Significant differences in the two distributions 
were measured that were related to the half-lives of the two ruthen- 
ium isotopes. The two distributions can be used to determine the 
relative times at which the ruthenium deposits were formed within 
the fuel material. This information may be used to determine nondes- 
tructively the changes within the central void region over a period 
of several irradiation cycles. 


30893 Decision on ‘Fast Breeder’ passed on to Federal Constitu- 
tional Court. Buedenbender, U. Energiewirtsch. Tagesfragen; 27: No. 
10, 705-712(Oct 1977). (In German). 

The decision of the Higher Administrative Court at Muenster 
dated 18th August 1977 - VII A 338/74 - has been passed on to those 
concerned. The wording is as follows: The proceedings are suspend- 
ed. A decision by the Federal Constitutional Court will be obtained 
as to whether section 7 of the Act on the peaceful uses of nuclear 
energy and the protection against its hazards of December 23rd, 
1959, BGBI I 814, in the version of the publication of October 31st, 
1976, BGBI I 3053, as far as it enables the licensing of nuclear power 
plants of the fast breeder type, is within the Basic Law.’ The main 
grounds upon which the decision is based with comments are given. 


30894 Pipe support for use in a nuclear system. Pollono, L.P.; 
Mello, R.M. (to Energy Research and Development Administra- 
tion). US Patent 4,046,169. 6 Sep 1977. Filed date 9 Jul 1975. 10p. 

PAT-APPL-594,477. 

Disclosed is a pipe support for high temperature, thin-walled 
vertical piping runs used in a nuclear system. A cylindrical pipe 
transition member, having the same inside diameter as the thin- 
walled piping, replaces a portion of the piping where support is 
desired. The outside diameter of the pipe transition member varies 
axially along its vertical dimension. For a section of the axial length 
adjacent the upper and lower terminations of the pipe transition 
member, the outside diameter is the same as the outside diameter of 
the thin-walled piping to which it is affixed. Intermediate of the 
termination sections, the outside diameter increases from the top of 
the member to the bottom. Adjacent the lower termination section, 
the diameter abruptly becomes the same as the piping. Thus, the 
cylindrical transition member is formed to have a generally triangu- 
lar shaped cross-section along the axial dimension. Load-bearing 
insulation is installed next to the periphery of the member and is kept 
in place by an outer ring clamp. The outer ring clamp is connected 
to pipe hangers, which provide the desired support for the vertical 
thin-walled piping runs. 


30895 Fluidized bed steam generator concepts for LMFBR. 
Keairns, D.L. (Westinghouse Research Lab., Pittsburgh); Newby, 
R.A.; Archer, D.H. pp 569-575 of Fluidization technology. Volume 
Il. Keairns, D.L. (ed.). Washington, DC; Hemisphere Publishing 
Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

A fluidized bed steam generator, FBSG, system is being 
developed for the liquid metal fast breeder reactor, LMFBR. The 
FBSG eliminates the need for an intermediate sodium loop and heat 
exchanger utilized in the current design and isolates the sodium and 
water thus reducing the possibility of a sodium-water reaction. 
Alternative fluidized bed steam generator concepts are presented 
and design and operating parameters reviewed. An experimental 
program is underway to develop design data and demonstrate con- 
cept feasibility. The experimental program objectives are reviewed. 


30896 (EURFNR—1412) Investigation of the three-dimensional 
thermoelastic deformation of the core assembly of a fast breeder 
reactor under steady-state operating conditions. Hoang, Y.S. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung). [nd]. Translation of KFK—1874. 196p. Dep. NTIS, 
PC A09/MF AOl1. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. Thesis. Submitted to Karlsruhe Univ., Ger. 

A method is described which has been developed in order to 
calculate three-dimensional deformation of the reactor core, taking 
into account thermal expansion. The computation method developed 
is applied to the MARK I core of SNR 300. Core deformations are 
calculated under different support conditions for the subassemblies in 
the grid plate and in the upper clamping plane. The results show that 
the tangential components of the force and deformations are not 
always smaller than the respective radial components: the ratio of 
these two variables strongly depends on the support conditions 
selected. If the support loads of a radial row of subassemblies are 
compared with those of subassemblies lying on the same radius and 
peripheral row, clear difference can usually be seen. 
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30897 Reactor hybrid-organic Rankine cycle electric power sys- 
tems (ORCEPS) for space applications. Boretz, J.E. (TRW Defense 
and Space Systems, Redondo Beach, CA). pp 1317-1322 of Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 
ence. Vol. II. La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

There are many new space applications for the 1985 to 1995 
time period that will require electric power systems in the 10 to 100 
KW¢(e) range. An operating life of from 5 to 7 years is desired. To 
achieve these comparatively high power levels and long life goals at 
low system weights, both high performance and conservative system 
design approaches are required. This paper discusses various candi- 
date systems and describes a system which combines the inherent 
reliability of a static thermoelectric conversion unit with a low 
development risk dynamic power conversion unit. By employing the 
heat rejected from the thermoelectric conversion unit as the heat 
input to the dynamic PCU, high overall cycle efficiencies are obtain- 
able. This results in a light weight, small size system which when 
employing a U2zss—ZrH reactor, with a 12° cone angle shadow 
shield, as a heat source can achieve a system specific weight of 50 to 
75 lbs/K W(e) [22.7 to 34.1 Kg/K W(e)]. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 30951 


30898 (ANL—77-97) Preliminary evaluation of licensing issues 
associated with U.S.-sited CANDU-PHW nuclear power plants. van 
Erp, J.B. (Argonne National Lab., Ill. (USA)). Dec 1977. Contract 
W-31-109-ENG-38. 190p. Dep. NTIS, PC A09/MF AO1. 

The principal safety-related characteristics of current 
CANDU-PHW power plants are described, and a distinction be- 
tween those characteristics which are intrinsic to the CANDU-PHW 
system and those that are not is presented. An outline is given of the 


main features of the Canadian safety and licensing — Differ- 


ences between the U.S. and Canadian approach to safety and licens- 
ing are discussed. Some of the main results of the safety analyses, 
routinely performed for CANDU-PHW reactors, are presented. 
U.S.-NRC General Design Criteria are evaluated as regards their 
applicability to CANDU-PHW reactors; vice-versa the CANDU- 
PHW reactor is evaluated with respect to its conformance to the 
U.S.-NRC General Design Criteria. A number of design modifica- 
tions are proposed to be incorporated into the CANDU-PHW 
reactor in order to facilitate its introduction into the U.S. 


30899 (HEDL-TI—75001-12.2) FSAR supplement 12, part 2, 
responses to NRC Q,-set 7; amendment 13. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Dec 1977. Contract 
EY-76-C-14-2170. 147p. . 

Requested additional information on the FFTF reactor is 
presented concerning fuel pin performance limits and cladding fail- 
ure. 


30900 (HEDL-TI—75001-13.1) FSAR supplement 13. Part I. 
Responses to NRC Q,; set 8. (Hanford Engineering Development 
oy Richland, Wash. (USA)). Dec 1977. Contract EY-76-C-14- 
2170. 65p. . 

Requested additional information on the FFTF reactor is 
presented concerning reactor characteristics following control rod 
withdrawal accidents, loss of power, and loss of flow accidents. 


30901 (HEDL-TI—75001-14) FSAR supplement 14: response to 
NRC Q: set 9. Schade, A.R. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Dec 1977. Contract EY-76-C-14- 
2170. 19p. . 

Requested additional information on the FFTF reactor is 
presented concerning personnel qualifications and staffing require- 
ments. 


30902 (HEDL-TI—75001-16.2) FSAR supplement 16. Part 2. 
Response to NRC Q» set 2. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Dec 1977. Contract EY-76-C-14- 
2170. 28p. . 

Requested additional information on the FFTF reactor is 
presented concerning personnel qualifications and testing of diesel 
generators, instrumentation, and sodium leak detection system. 


30903 (HEDL-TI—75001-17) FSAR supplement 17: responses to 
NRC Q; set 10. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Nov 1977. Contract EY-76-C-14-2170. 84p. . 
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Requested additional information on the FFTF reactor is 
presented concerning the effects of thermal stresses on the steel 
vessel liner. 


30904 (HEDL-TI—75001-18) FSAR supplement 18: responses to 
NRC Q; set 6. Schade, A.R. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Nov 1977. Contract EY-76-C-14- 
2170. 137p. . 

Requested additional information on the FFTF reactor is 
presented concerning electrical equipment, instrumentation, and re- 
actor protection systems. 


30905 (HEDL-TI—75001-19) FSAR supplement 19: response to 
NRC Q: set 3. Schade, A.R. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Dec 1977. Contract EY-76-C-14- 
2170. 72p. . 

Requested additional information on the FFTF reactor is 
presented concerning stress analysis of piping systems and core 
restraint system. 


30906 (HEDL-TI—75001-21) FSAR supplement 21: response to 
NRC Q: set 5. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Dec 1977. Contract EY-76-C-14-2170. 47p. . 

Requested additional information on the FFTF reactor is 
presented concerning seismic effects on structures and stress analysis 
of buildings and structural materials. 


30907 (HEDL-TI—75001-22) FSAR supplement 22: responses to 
NRC Q: set 6. Schade, A.R. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Dec 1977. Contract EY-76-C-14- 
2170. 27p. . 

Requested additional information on the FFTF reactor is 
presented concerning containment leak testing and specifications for 
containment system valves. 


30908 (HEDL-TI—75001-23) FSAR supplement 23: responses to 
NRC Q, set 7. Schade, A.R. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Dec 1977. Contract EY-76-C-14- 
2170. 66p. . 

Requested additional information on the FFTF reactor is 
presented concerning reactor materials monitoring; inspection of 
components and welded joints; and sodium leak detectors. 


30909 (HEDL-TI—75002-11) FSAR amendment 11: changes to 
reflect supplement 13, part 1. Schade, A.R. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Dec 1977. Contract 
EY-76-C-14-2170. 12p. . 

Revised information is presented concerning FFTF reactor 
operating procedures. 


30910 (HEDL-TI—75002-15) FSAR amendment 15: miscella- 
neous changes. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Dec 1977. Contract EY-76-C-14-2170. 75p. . 

Requested additional information on the FFTF reactor is 
presented concerning the health physics program and radiation 
protection equipment and procedures. 


30911 (HEDL-TI—75002-18) Distribution of revisions to FFTF 
FSAR. Schade, A.R. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 16 Dec 1977. Contract EY-76-C-14-2170. 
16p. . 

Requested additional information on the FFTF reactor is 
presented concerning containment system valves. 


30912 (NUREG/PRDI—77/12/P1) Power Reactor Docket In- 
formation. Annual cumulation (citations). (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA)). Dec 1977. 618p. TIC $31.00. 

An annual cumulation of the citations to the documentation 
associated with civilian nuclear power plants is presented. This 
material is that which is submitted to the U.S. Nuclear Regulatory 
Commission in support of applications for construction and operat- 
ing licenses. Citations are listed by Docket number in accession 
number sequence. The Table of Contents is arranged both by 
Docket number and by nuclear power plant name. 


30913 (NUREG/PRDI—77/12/P2) Power Reactor Docket In- 

formation. Annual cumulation (subject index). (Nuclear Regulatory 

— Washington, D.C. (USA)). Dec 1977. 57lp. TIC 
1.00. 

An annual cumulation of the subject indexing to the docu- 
mentation associated with civilian nuclear power plants is presented. 
This material is that which is submitted to the U.S. Nuclear Regula- 
tory Commission in support of applications for construction and 
operating licenses. The Table of Contents is arranged both by 
Docket number and by nuclear power plant name. 


30914 (NUREG/PRDI—78/1) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Jan 1978. 100p. TIC $4.50. 
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Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. 


30915 (RDT-M—16-1T(12-77)) Gas-phase adsorbents for trap- 
ping radioactive iodine and iodine compounds. (Department of 
Energy, Washington, D.C. (USA). Div. of Nuclear Power Develop- 
ment). Dec 1977. Contract W-7405-ENG-26. 56p. . 

This standard covers granular adsorbents for use in nuclear 
air and gas treatment systems for trapping radioiodine and radioio- 
dine compounds. The standard is applicable to activated carbons and 
other gas-phase adsorbents suitable for both thin-bed adsorber cells 
of the types covered in IES CS-8, and permanent single unit (PSU) 
adsorbers. Adsorbents include only those which have been chemical- 
ly impregnated or otherwise treated to enhance the trapping of 
organic iodine compounds. 


30916 How NRC is working for a more up-to-date licensing 
process. Hendrie, J.M. (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA)). Nucl. Eng. Int.; 22: No. 264, 51-52(Nov 1977). 

importance of conservatism and stability in the licensing 
process is stressed. An outline is given of ways in which the NRC is 
seeking to make the process more effective by better communication 
with industry and the public and by improving the input of informa- 
tion, particularly the quantifying of safety requirements. 


30917 Concerning the justiciability of demand forecasts. Nier- 
haus, M. (Koeln Univ. (Germany, F.R.)). DYWIDAG - Ber.; No. 1, 
19-26(Jan 1977). (In German). 

This subject plays at present in particular a role in the course 
of judicial examinations of immediately enforceable orders for the 
partial construction licences of nuclear power plants. The author 
distinguishes beween three kinds of forecast decisions: 1. Appraising 
forecast decisions with standards of judgment taken mainly from the 
fields of the art, culture, morality, religion are, according to the 
author, only legally verifyable to a limited extent. 2. With regard to 
forecast decisions not arguable, e.g. where the future behaviour of 
persons is concerned, the same should be applied basically. 3. In 
contrast to this, the following is applicable for programmatic, pro- 
ceedingslike, or creative forecast decisions, in particular in econom- 
ics: ‘An administrative estimation privilege in a prognostic sense 
with the consequence that the court has to accept the forecast 
decision which lies within the forecast margins and which cannot be 
disproved, and that the court may not replace this forecast decision 
by its own probability judgment. In these cases, administration has 
the right to create its own forecast standards.’ Judicial control in 
these cases was limited to certain substantive and procedural mis- 
takes made by the administration in the course of forecast decision 
finding. 


30918 Licensing procedures for nuclear power plants. Rev. Gen. 
Nucl.; No. 3, 180-183(1977). (In French). 

After a nuclear power plant project has been prepared, the 
plant construction and commissioning depend on a number of licens- 
ing procedures. Such procedures are issued according to regulations 
peculiar to nuclear facilities, or by virtue of more general regula- 
tions. The first kind of procedures are especially concerned with 
nuclear problems, the second one being non specifically related to 
the nuclear aspects of the plant (special site problems and general 
licences). 


ECONOMICS 


30919 (R—2148-NSF) Electric utility decision making and the 
nuclear option. Gandara, A. (RAND Corp., Santa Monica, Calif. 
(USA)). Jun 1977. 120p. Corp., Santa Monica, CA $7.00. 

The electric utility industry has had a vital role in the 
commercialization of the light water reactor (LWR). This study 
examines that role from the perspective of individual utility decisions 
to purchase or not to purchase a nuclear power plant. Some utilities 
that have faced that decision were surveyed, and the public record 
of utility actions was examined tc investigate both the decision- 
making process and the elements in that process. Cost comparisons 
between nuclear plants and fossil-fuel plants have been in dispute 
since investments in nuclear power were first made. This study sets 
aside the cost issue and examines the other factors that have been 
decisive in spite of disagreement over relative costs. These other 
factors include the incentives or disincentives created by the finan- 
cial environment, by fuel-supply history and fuel diversification 
strategies, by federal and state rate regulation, and by the utility's 
internal corporate structure. 


30920 (RISO-M—1942) Comparison of the economy of atomic 
power stations and fossil-fuel power stations under Danish conditions. 
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Daub, J. (Risoe National Lab., Roskilde (Denmark)). Jun 1977. 115p. 
(In Danish). Dep. NTIS (US Sales Only), PC A06/MF AOI. 

The report deals with the investment and financing aspects of 
extending the Danish electricity production system with central, 
base-load power stations. Technical and economic data for the plants 
are determined on the basis of an analysis of the information present- 
ly available. A description is given of the general problems connect- 
ed with analysis of investment and finance relevant to power station 
expansion. Comparative calculations are given for alternative meth- 
ods of expansion comprising a few stations to be put into operation 
in 1987 and for other alternative expansions that cover the period 
until 2000 as regards costs. For use in economic comparisons with a 
few plants, a new calculation method was developed that takes into 
account possible differences in the value of the plants in the electric- 
ity production system. This method is described in appendix 1. In a 
further two appendices are given the technical reasons for using, 
respectively, the present-value method in the investment analyses 
and the reserve power philosophy applied in the main report. 


30921 (TID—28296) Update: nuclear power program information 
and data. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Nuclear Research and Applica- 
tions). Jun 1977. 17p. Dep. NTIS, PC A02/MF AO. 

The Nation's electric utilities submit annually (on Form 1) the 
Federal Power Commission (FPC) cost and operational data on their 
generating stations. ERDA has analyzed the FPC data for 51 units 
to obtain 1976 nuclear power generating costs. The results of the 
analysis are reported in terms of unit age, size and regional location. 
All nuclear units were included except those whose capacity factor 
in 1976 was less than about 10% or those for which information was 
incomplete. 


30922 Utilities want politicians to be advocates for nuclear 
power. Crawford, W.D. Nucl. Eng. Int; 22: No. 264, 53-55(Nov 
1977). 

Some of the key issues influencing the rate at which nuclear 
power plants are being introduced into the United States are briefly 
discussed. The electric utility industry believe that government 
should give positive support to the development of nuclear power 
and particularly to reprocessing and to the breeder reactor, which 
are regarded as essential in extending US uranium resources. 


30923 Industrial capacity is not a constraint. Walske, C. Nucl. 
Eng. Int.; 22: No. 264, 49-50(Nov 1977). 

The improved rate at which nuclear power plants are likely 
to be ordered in the next two years will still be well below the 
annual level needed to meet official planning assumptions. Industry’s 
capability is not a constraint but the government should be more 
positive on nuclear power, licensing and the fuel cycle. 


30924 Simulation of the nuclear power economy. Triplett, M.B. 
(Battelle Memorial Inst., Columbus, OH). Nucl. Technol.; 35: No. 1, 
162-172(Aug 1977). 

Evaluation of nuclear power development policies requires 
the ability to forecast the economic and resource impacts attributable 
to a given policy. A computer simulation has been used in several 
recent evaluations of alternate nuclear power growth scenarios for 
the U.S. By using a discrete event modeling approach, a flexible tool 
has been developed that can simulate most planned reactor systems 
in terms of their overall economics and their impacts upon fuel cycle 
industries. 


FUEL CYCLE 


30925 (GA-A—14707) Non-proliferation cycles: core design 
plan. Baxter, A.M. (General Atomic Co., San Diego, Calif. (USA)). 
Jan 1978. Contract EY-76-C-03-0167-017. 32p. Dep. NTIS, PC A03/ 
MF AOl. 

A development plan is described for the design of reload 
segments for the FSV core which utilize proliferation-resistant, low 
enrichment and denatured (thorium) fuel cycles. The design objec- 
tives and tasks required to meet those objective are described and a 
schedule is established based on an early introduction of this fuel into 
the FSV core. Cost estimates for the program are also given. 


30926 Report on the international conference on nuclear energy 
and its fuel cycle. Pt. 1. Plenary sessions. Schwarz, E.R. (Energie- 
Versorgung Schwaben A.G., Stuttgart (Germany, F.R.)). At. Strom; 
23: No. 5, 120-134(1977). (In German). 

From International conference on nuclear power and its fuel 
cycle (commemorating the 20. anniversary of IAEA); Salzburg, 
Austria (2 - 13 May 1977). 

The author reports on the plenary sessions of the international 
conference on nuclear energy and its fuel cycle in Salzburg from 
May 2-13, 1977, which were dedicated to the subject of the fuel 
cycle. 
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PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 30484, 30486 


30927 (GA-A—14668) Nuclear process heat (VHTR) commer- 
cialization study. Volume I. Final report. (General Atomic Co., San 
Diego, Calif. (USA)). Dec 1977. Contract EY-76-C-03-0167-061. 
132p. Dep. NTIS, PC A07/MF AO1. 

This report presents the results of a study performed for the 
Department of Energy to determine the appropriate place in the 
commercial market-place for a very high temperature reactor 
(VHTR) providing heat for the gasification of coal. A description of 
the VHTR and the processes used for the gasification of coal to 
produce substitute natural gas, synthesis gas, and hydrogen, along 
with costs, is supplied as well as is a process for providing thermal 
energy via a pipeline over a distances using a reversible chemical 
reaction. The resulting cost for substitute natural gas (SNG) was 
compared with the fossil-fired HYGAS process and proved to be 
more economical. 


30928 (GA-A—14668(Vol.2)) Nuclear process heat (VHTR) 
commercialization study. Volume II. Market for heat and products 
from the VHTR. Kinderman, E.M.; Trexel, C.A.; Olsen, D.L. (SRI 
International, Menlo Park, Calif. (USA)). Dec 1977. Contract EY- 
76-C-03-0167-061. 94p. Dep. NTIS, PC A05/MF AO1. 

The report presents the results of work done in a study of 
potential demand to the year 2020 for energy and energy products 
derived from high temperature gas cooled reactors (VHTR). End 
uses and markets for high-Btu and synthesis gas in the United States, 
and, with lesser detail, the Federal Republic of Germany, France 
and Japan were identified. Applications of steam, direct heat, and the 
chemical heat pipe were also considered. Principal industries repre- 
senting a significant share of total energy demand--including petro- 
leum refining, primary metals, and chemical and allied products-- 
were examined. 


30929 District heating in Canada: opportunities and problems. 
Robb, G.A. (Department of Energy, Mines and Resources, Ottawa, 
Ontario (Canada). Energy Policy Sector). Mod. Power Eng.; 71: No. 
6, 2-7(Jun 1977). 

Numerous applications of district heating are being studied or 
put into effect in Canada. The outlook is generally better for systems 
to serve new communities. One plan, to serve a population of about 
70,000 at North Pickering, Ontario, would use steam from Pickering 
nuclear power station. Pickering’s turbines have two cylinders with 
a moisture separator and reheater between. The plan calls for piping 
steam from a point just before the reheater to a district heating water 
heater or hot condenser. Sub-atmospheric storage would be pro- 
vided so that the steam extraction could take place during the night, 
and there would be no reduction in peak power capacity. District 
heating is also being studied for Townsend, Ontario, near Nanticoke 
coal-fired station; industries in the area could also supply heat. A 
plant for Toronto will burn garbage. 


NUCLEAR REACTOR TECHNOLOGY 


30930 (PNCT—831-73-01) Semi-annual progress report of Power 
Reactor and Nuclear Fuel Development Corporation, Tokai Works. 
July—December 1972. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo (Japan)). Apr 1973. 66p. Dep. NTIS (US Sales 
Only), PC A04/MF AOl1. 

Each section has been separately processed for the Energy 
Data Base. 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 32290 


30931 (COO—2250-26) Resonance region neutronics of unit cells 
in fast and thermal reactors. Salehi, A.A.; Driscoll, M.J.; Deutsch, 
O.L. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Nuclear Engineering). May 1977. Contract EY-76-S-02-2250. 231p. 
(MITNE—200). Dep. NTIS, PC Ali/MF AO1. 

A method has been developed for generating resonance-self- 
shielded cross sections based upon an improved equivalence theo- 
rem, which appears to allow extension of the self-shielding-factor 
(Bondarenko f-factor) method, now mainly applied to fast reactors, 
to thermal reactors as well. The method is based on the use of simple 
prescriptions for the ratio of coolant-to-fuel region-averaged fluxes, 
in the equations defining cell averaged cross sections. Linearization 
of the dependence of these functions on absorber optical thickness is 
found to be a necessary and sufficient condition for the existence of 
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an equivalence theorem. Results are given for cylindrical, spherical 
and slab geometries. The functional form of the flux ratio relations is 
developed from theoretical considerations, but some of the param- 
eters are adjusted to force-fit numerical results. Good agreement 
over the entire range of fuel and coolant optical thicknesses is 
demonstrated with numerical results calculated using the ANISN 
program in the SsP; option. 


30932 (DP-MS—77-38) Improved reactivity monitor using a 
shuttling ***Cf source. Baumann, N.P.; Jarriel, J.L. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
1977. Contract EY-76-C-09-0001. 19p. (CONF-771109—94). Dep. 
NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

A technique for measuring reactivities of moderated arrays of 
nuclear fuels with a shuttling **Cf source has been significantly 
extended and refined. In the old method, the shuttle time was so 
short that details of the delayed neutron time behavior could be 
neglected. Specifically, the average delayed neutron population 
during the “On” part of the cycles was assumed to be equal to that 
during the “Off” part. In the new method, the detailed behavior of 
the delayed neutrons is explicitly exploited. 


30933 (EUR—5667e/f(Suppl.)) Proceedings of the first 
ASTM—Euratom symposium on reactor dosimetry. (Commission of 
the European Communities, Petten (Netherlands). Joint Nuclear 
Research Center). 1977. 103p. (CONF-750935—(Suppl)). for Official 
Publications of the European Communities, Luxembourg. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
7 ema and standardization; Petten, Netherlands (22 Sep 
1975). 

Session and workshop reports of the chairmen are presented 
along with additional or corrected papers to the symposium. 


30934 (HEDL-SA—1372) High flux-fluence measurements in 
fast reactors. Lippincott, E.P.; Ulseth, J.A. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1977. Contract EY-76- 
oe 14p. (CONF-771036—15). Dep. NTIS, PC A02/MF 
A0l. 

From 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 

Characterization of irradiation environments for fuels and 
materials tests in fast reactors requires determination of the neutron 
flux integrated over times as long as several years. An accurate 
integration requires, therefore, passive dosimetry monitors with long 
half-life or stable products which can be conveniently measured. In 
addition, burn-up, burn-in, and burn-out effects must be considered 
in high flux situations and use of minimum quantities of dosimeter 
materials is often desirable. These conditions force the use of dosi- 
meter and dosimeter container designs, measured products, and 
techniques that are different from those that are used in critical 
facilities and other well-characterized benchmark fields. Recent mea- 
surements in EBR-II indicate that high-accuracy results can be 
attained and that tie-backs to benchmark field technique calibrations 
can be accomplished. 


30935 (JAERI-M—6980) Data pool handling program 'QOPEN’ 
and structure of a computer code system ‘DOYC’. Koyama, K.; 
Kuroi, H.; Nakano, K. (Japan Atomic Energy Research Inst., 
Tokyo). Mar 1977. 3lp. (In Japanese). Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

A data pool handling code "QOPEN” and a multi file vari- 
able unit processing code "ONO” have been developed to link 
various data dynamically from a computing module to others on a 
computing system “DOYC” for analyzing fast reactor physics prob- 
lems. The basic structure of ’-DOYC” is shown to indicate a role of 
the data pool in the code system. QOPEN and ONO are both 
described in FORTRAN; the data pool is in a direct access mass 
storage device. 


30936 (LA—7131-PR) Transport and reactor theory. Progress 
report, October 1—December 31, 1977. Miller, W.F. Jr.; Dudziak, 
D.J.; O'Dell, R.D.; Gomez, M.F. (comps.). (Los Alamos Scientific 
Lab., N.Mex. (USA)). Feb 1978. Contract W-7405-ENG-36. 29p. 
Dep. NTIS, PC A03/MF AOl1. 

Progress is summarized in the areas of reactor kinetics code 
development, radiation shielding and fusion reactor nucleonics, and 
reactor safety. (DG) 


30937 (ORNL/TM—5063) GOFRR: a computer code to gener- 
ate graphical output of DOT and ANISN fluxes and reaction rates. 
Sadler, F.B.; Selby, D.L. (Oak Ridge National Lab., Tenn. (USA)). 
~~ 1978. Contract W-7405-ENG-26. 76p. Dep. NTIS, PC A05/MF 

A computer code identified as GOFRR (for Graphical 
Output of Fluxes and Reaction Rates) has been developed to calcu- 
late and plot reaction rates of fluxes from the discrete ordinates 
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particle transport codes DOT (2-D) and ANISN (1-D). The general 
computer requirements and job control language necessary for run- 
ning the code are described. In addition, the data input are described 
and discussed and a series of sample problems is given. 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 31035, 31036 


30938 (TREE—1141) Uranium fission-rate monitors. Howes, 
B.W.; Hogg, C.H. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Feb 1978. Contract EY-76-C-07-1570. 22p. Dep. NTIS, PC 
A02/MF AO1. 

The concept of using 10 wt % U-Al wires for measuring 
fission rates in a reactor core has been investigated. All anticipated 
errors which might arise from using a bare U-Al monitor under 
varying neutron spectral conditions have been found to be negligi- 
ble. technique developed for measuring fission rates in low 
neutron fluences has been found to be more directly applicable than 
previous methods. 


30939 (TRG-Report—2686(S)) Development of fatigue crack 
propagation models for engineering applications at elevated tempera- 
tures. Tomkins, B. (UKAEA Reactor Group, Springfields). 12 Feb 
1975. 27p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The value of modelling the fatigue crack propagation process 
is discussed and current models are examined in the light of increas- 
ing knowledge of crack tip deformation. Elevated temperature fa- 
tigue is examined in detail as an area in which models could 
contribute significantly to engineering design. A model is developed 
which examines the role of time-dependent creep cavitation on the 
failure process in an interactive creep-fatigue situation. 


30940 (ANL-Trans—1125) Heat insulation, especially for nucle- 
ar reactor vessel. Feb 1978. Translation of French Patent 2,250,064, 
May 30, 1975. 1lp. Dep. NTIS, PC A02/MF AOl. 

The invention concerns heat insulation and particularly heat 
insulation designed to be used in vessels with molten metal cooled 
nuclear reactors. 


30941 Nuclear reactor containment structure with continuous 
ring tunnel at grade. Seidensticker, R.W.; Knawa, R.L.; Cerutti, 
B.C.; Snyder, C.R.; Husen, W.C.; Coyer, R.G. (to Energy Research 
and Development Administration). US Patent 4,045,289. 30 Aug 
1977. Filed date 22 Oct 1976. 4p. 

PAT-APPL-734,837. 

A nuclear reactor containment structure which includes a 
reinforced concrete shell, a hemispherical top dome, a steel liner, 
and a reinforced-concrete base slab supporting the concrete shell is 
constructed with a substantial proportion thereof below grade in an 
excavation made in solid rock with the concrete poured in contact 
with the rock and also includes a continuous, hollow, reinforced- 
concrete ring tunnel surrounding the concrete shell with its top at 
grade level, with one wall integral with the reinforced concrete 
shell, and with at least the base of the ring tunnel poured in contact 
with the rock. 


30942 (RFP-Trans—233) Studies on radiation-resisting paints 
for concrete structures in nuclear powerplants. Part 3. Kita, D.; 
Sumino, M. Translated from Obayashi-Gumi Gijutsu Kenkyusho-Ho; 
No. 9, 122-127(1974). 13p. Dep. NTIS, PC A02/MF AO1. 

In order to protect concrete structures in nuclear power 
plants from radioactive contamination, it is desirable for the irradia- 
tion-resisting paints applied on the concrete surface not only to have 
resistance to irradiation and hot water, but also low contaminability 
and high decontaminability. The irradiation contaminability and 
decontaminability were examined with respect to five kinds of epoxy 
paints and two kinds of phenol-modified paints using 3 kinds of 
radioactive nuclides (1°7Cs*, ®Co?*, 1#*Ce%* ) before and after y-ray 
irradiation. The results are presented. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 31051 


30943 (EPRI-NP—637) Plutonia fuel study. Final report. Fresh- 
ley, M.D.; Brite, D.W.; Daniel, J.L.; Hart, P.E.; Marshall, R.K. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jan 
1978. Contract EY-76-C-06-1830. 163p. Dep. NTIS, PC A08/MF 
AOl. 


The EPRI Plutonia Fuel Study was conducted to investigate 
the in-reactor densification characteristics of mixed-oxide fuels and 
determine the extent of thermal and irradiation-induced U, Pu ho- 
mogenization in mechanically blended mixed-oxides for thermal 
reactors. Also, the densification behavior of the mixed-oxide fuels 
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was compared with the behavior of UOz fuels irradiated under 
similar conditions. Sintered mixed-oxide pellet fuel types incorporat- 
ing a wide range of microstructural features were produced, thor- 
oughly characterized, and irradiated over a wide range of condi- 
tions. Detailed pre- and postirradiation characterization was per- 
formed on the different fuel types in order to evaluate the effects of 
pellet density, microstructural features, PuOz particle size, PuOs 
concentration, fission rate, fuel temperature, and burnup on behav- 
ior. The results of the study show that there are many similarities in 
the densification behavior of mixed-oxides and UO: fuel types and 
that the behavior of the mixed-oxide fuel types studied was not 
affected by plutonia concentrations up to 6 wt % or PuO: particle 
size covering a range from effectively zero to 500 ym dia. 


30944 Migration of metallic fission products in reactor oxide 
fuels. D’Annucci, F. (European Inst. for Transuranium Elements, 
(Euratom) Karlsruhe, Ger.); Sari, C.; Schumacher, G. Nucl. Tech- 
nol.; 35: No. 1, 80-86(Aug 1977). 

The fission-product elements molybdenum and ruthenium 
were added to uranium and uranium-plutonium oxide by a co- 
precipitation technique. Heat treatment of these materials in a simu- 
lated reactor thermal gradient causes migration and coagulation of 
the metals to form inclusions up to a maximum size of 10 pm. 
Inclusions of large diameters between 5 and 10 um do not migrate 
noticeably by diffusion. Their migration rate is different from that of 
pores in a temperature gradient. 


30945 Basic compatibility studies of advanced fuels with 3d tran- 
sition metals. Beahm, E.C.; Culpepper, C.A. (Oak Ridge National 
Lab., TN). Nucl. Technol.; 35: No. 1, oie 177(Aug 1977). 

Equilibrium compatibility studies have shown that frequently 
more than one type of compound is formed in a single fuel-transition 
metal reaction. In addition, the compounds thus formed may contain 
elements in varying proportions. These observations have been 
formulated into a simple rule and examined by experimental studies 
and thermodynamic calculations. The results deal mainly with the 
equilibrium compatibility of uranium carbides with (Cr—Fe—Ni) 
alloys. 


30946 Effective temperature of an expanding tube with a radial 
temperature gradient over the wall. Van Witzenburg, W.; Janssen, 
L.G.J.; Prij, J. (Energieonderzoek Centrum Nederland, Petten). 
Nucl. Technol.; 35: No. 1, 184-187(Aug 1977). 

By using the finite-strain theory, an effective temperature, 
defined as a uniform temperature producing the same deformation 
rates as the actual temperature gradient, of a thick-walled internally 
pressurized closed-end tube with an over-the-wall radial temperature 
gradient, is expressed in terms of original tube geometry, strain, 
temperature distribution, and creep properties of the tube material. 
For a stainless-steel cladding tube of a fission reactor fuel pin, with a 
radial temperature gradient of 50°C over the wall, the effective 
temperature equals the average of the instantaneous inner and outer 
surface temperatures to within 1°C. 


CONTROL SYSTEMS 


30947 (GEFR-SP—062) Clinch River Breeder Reactor: second- 
ary control rod system. McKeehan, E.R.; Sim, R.G. (General Elec- 
tric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 14 
Sep 1977. Contract EY-76-C-03-1143. 19p. . 

The shutdown system for the Clinch River Breeder Reactor 
(CRBR) includes two independent systems, a primary and a second- 
ary system. The secondary control rod system (SCRS) is a new 
design which is being developed by General Electric to be diverse 
from the primary in order to improve overall shutdown reliability by 
eliminating potential common-mode failures. The status of the SCRS 
design, fabrication and testing activities are described. Design verifi- 
cation testing on the component level is largely complete. These 
component tests will be covered with emphasis on design impact 
results. 


30948 (HEDL-TME—77-108) Reactivity surveillance proce- 
dures for anomaly detection. Harris, R.A. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Jan 1978. Contract 
EY-76-C-14-2170. 76p. . 

rocedures for detecting unexpected reactivity changes 
in the FETE are presented. These procedures are implemented on 
the Digital Data Handling and Display System (DDH and DS) and 
thus provide rapid indication of abnormal conditions within the core. 
The algorithms which use the thermal-hydraulic, the control rod 
position and the neutron flux sensor information to predict the 
reactivity state of the core are described and are shown to be 
adequate for the currently planned mode of operation of the reactor. 
Sufficient flexibility exists to revise these algorithms to reflect ob- 
served reactivity state characteristics by using calibration proce- 
dures. These procedures are also discussed. The expected uncertain- 
ties in the procedures due to uncertainties in both the sensors and 
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algorithms are presented. These show that for acceptable false alarm 
rates, the alarm limit must be set fairly high (approximately 20 cents 
after calibration of the procedures) during major power changes. 
The limit may ultimately be reduced to approximately +-2 cents for 
steady power operation. 


30949 (LTR—14-9) Instrumentation for support of LOFT tech- 

specifications. Stachew, J.C. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 18 Jan 1978. Contract EY-76-C-07-1570. 9p. 
Dep. NTIS, PC A02/MF AOl1. 

The instrumentation channels are listed which normally 
verify that plant conditions and parameters are within the values 
required by the LOFT Technical Specifications. Alarm setpoints and 
channel accuracies are included for information. General conse- 
quences of instrument channel failure are discussed. 


30950 (WCAP—8846-A) Hybrid B,C absorber control rod eval- 
uation report. Skaritka, J. (ed.). (Westinghouse Nuclear Energy 
Systems, Pittsburgh, Pa. (USA)). Oct 1977. 89p. Electric Corp., 
Pittsburgh. 

The topical report describes the Westinghouse hybrid boron 
carbide (B,C) full-length-rod cluster control assembly (RCCA) for 
three- and four-loop 12-foot 17 x 17 fuel assembly cores. The report 
covers the following areas: (1) design description, (2) design bases, 
(3) materials evaluation, (4) design evaluation-mechanical, nuclear, 
thermal, hydraulic, prototypical performance tests and surveillance, 
and (5) accident evaluation. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 30571, 31017, 31787, 31833, 
31843, 31844, 31895 


SITING 
REFER ALSO TO CITATION(S) 32182 


RADIOACTIVE EFFLUENTS 


30951 (NUREG—0389) Cost—benefit analysis requirements of 
appendix I to 10 CFR Part 50: their application to certain nuclear 
power plants docketed before January 2, 1971. Cardile, F.P.; Bell, 
M.J.; Congel, F.C.; Britz, W.L.; Collins, J.T. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Nuclear Reactor 
Regulation). Nov 1977. 76p. NTIS $6.00. 

The NRC staff has performed a generic cost-benefit analysis 
for radwaste systems for BWRs and PWRs, whose applications for 
construction permits were docketed prior to January 2, 1971. This 
generic cost-benefit analysis was performed to determine if there are 
potential augments which could be added, for a favorable cost- 
benefit ratio, to existing radwaste systems if the systems meet the 
design objectives set forth in RM 50-2. In doing this analysis, the 
staff reviewed radwaste systems currently proposed or installed, 
which are designed to satisfy design objectives similar to RM 50-2. 
Base case systems were chosen to represent the least amount of 
treatment of the systems the staff reviewed. The staff performed 
generic cost-benefit analysis for the base case systems at 3 reference 
sites; lake, river, and ocean site. The results of the analysis are 
presented. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 30844, 30847, 30852, 30856, 
30875, 30899, 30900, 30901, 30902, 30903, 30904, 30905, 30906, 
30907, 30908, 30909, 30910, 30911, 30948, 30949, 30984, 30992, 
31000, 31003, 31007, 31008, 31009, 31010, 31011, 31012, 31013, 31042 


30952 (ANL—7542(Add.C)) Catalog of rod-drop data from 
EBR-II runs 67-87. Foltman, A.J. (Argonne National Lab., III. 
(USA)). Sep 1977. Contract W-31-109-ENG-38. 40p. . 

Kinetics studies using the rod-drop procedure have been 
conducted in EBR-II for runs 67 to 87. Most of the studies were 
routine measurements of the prompt power coefficient. However, 
additional tests aided in determining limitations and errors of the 
rod-drop method that in turn helped lead to a full-power calibration 
procedure. The number of drops necessary for acceptable accuracy 
was studied as well; five drops per test was suggested for EBR-II. 
An additional test permitted us to determine that at least 24 hours 
are needed to allow the core to reach thermal and mechanical 
equilibrium in terms of reactivity effects. 


30953 (ANL/SAREF—75-1(Vol.6)) Safety Research Experi- 
ment Facility Project. Conceptual design report. Volume VI. Reactor 
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core and fuel handling. (Argonne National Lab., Ill. (USA)). Dec 
1975. Contract W-31-109-ENG-38. 567p. Dep. NTIS, PC A24/MF 
AOl. 

Included are sections describing the SAREF core, core sup- 
port structures, control rods and drives, and the fuel handling 
system. 


30954 (HEDL-SA—1351) FFTF reactor characterization pro- 
gram. Daughtry, J.W.; Bennett, R.A.; Bunch, W.L.; McElroy, W.N.; 
King, T.L. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1977. Contract EY-76-C-14-2170. 16p. (CONF- 
771036—10). Dep. NTIS, PC A02/MF AO1. 

From 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 

Preparations are under way for the initial startup and testing 
of the Fast Flux Test Facility (FFTF). The FFTF Reactor Charac- 
terization Program is that part of the startup test plan that deals with 
the determination of the neutron, gamma ray and thermal hydraulic 
characteristics of the reactor. This program encompasses measure- 
ments and calculations of: neutron spectra, flux and fluence; gamma- 
ray spectra, dose and heating; fission rate distributions; capture rate 
distributions; other reaction rates of interest; fission product yields; 
and thermal hydraulic data. Measurements of these parameters will 
be made in the reactor core and reflectors, will extend vertically 
downward to the vicinity of the core support structure and upward 
to the top of the sodium pool, and will extend radially outward to 
include in-vessel fuel storage locations and the cavity between the 
reactor vessel and the concrete wall. 


30955 (HEDL-SA—1387) Cleaning, disassembly, and requalifi- 
cation of the FFTF in vessel handling machine. Coops, W.J. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Oct 1977. 
Contract EY-76-C-14-2170. 26p. (CONF-7710126—1). Dep. NTIS, 
PC A03/MF AOl. 

From American power conference; Chicago, IL, USA (Oct 
1977). 

The Engineering Model In Vessel Handling Machine 
(IVHM) was successfully removed, cleaned, disassembled, inspected, 
reassembled and reinstalled into the sodium test vessel at Richland, 
Washington. This was the first time in the United States a full size 
operational sodium wetted machine has been cleaned by the water 
vapor nitrogen process and requalified for operation. The work 
utilized an atmospheric control system during removal, a tank type 
water vapor nitrogen cleaning system and an open “hands on” 
disassembly and assembly stand. Results of the work indicate the 
tools, process and equipment are adequate for the non-radioactive 
maintenance sequence. Additionally, the work proves that a machine 
of this complexity can be successfully cleaned, maintained and re- 
used without the need to replace a large percentage of the sodium 
wetted parts. 


30956 (HEDL-SA—1388) Fast Flux Test Facility primary 
sodium valves. Rabe, G.B.; Ezra, B.C. (Foster Wheeler Energy 
Corp., Livingston, N.J. (USA)). 1977. Contract EY-76-C-14-2170. 
42p. (CONF-771237—1). Dep. NTIS, PC A03/MF AO1. 

From 1. joint US/Japan seminar on breeder reactor plant 
components; Los Angeles, CA, USA (5 Dec 1977). 

The design and development of the valves used in the prima- 
ry sodium coolant loop of the Fast Flux Test Facility is described. 
One tilting-disk check valve is used in the cold leg of the coolant 
loop. It is designed to limit flow reversal in the loop while maintain- 
ing a low pressure drop during forward flow. Two isolation valves 
are used in each coolant loop--one in the cold leg and one in the hot 
leg. They are of the motor-operated swinging-gate type. The design, 
analysis, and testing programs undertaken to develop and qualify 
these valves are described. 


30957 (HEDL-TME—72-86) Effect of liquid sodium on FFTF 
THX tube-to-tubesheet weld residue deposits. Yunker, W.H. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Jun 1972. 
Contract EY-76-C-14-2170. 24p. Dep. NTIS, PC A02/MF AO1. 

Black deposits, about 20 mil diameter and 5 mil thick, formed 
during tube-to-tubesheet weld qualification tests for the FFTF Inter- 
mediate Heat Exchanger. The behavior of these s 7 in liquid 
sodium has been studied in the temperature range 400°F to 800°F in 
flowing and in stagnant sodium. The results show that the spot-like 
deposits disintegrate in a few hours into many smaller pieces and do 
not come loose from the metal as single pieces. The dissolution/ 
disintegration can be assumed to continue after the fragments are 
released into the sodium. The total mass of material released is 
estimated to increase the impurity level in the FFTF primary sodium 
by 0.004 wppm. 


30958 (JAERI-M—6791) Start-up tests of NSRR. (Japan 
Atomic Energy Research Inst., Tokyo). Dec 1976. 268p. (In Japa- 
nese). _ NTIS (US Sales Only), PC A15/MF AOl1. 

Start up tests of the Nuclear Safety Research Reactor 
(NSRR) were carried out from June 25 to August 15, 1975. The 
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course of tests is in three stage, i.e. critical approach and zero power, 
power-up and pulse operation. Performance of the reactor was 
shown to be in good agreement with the design specifications in both 
steady-state and pulse operations. Test procedures and the results are 
presented in four parts: (I) general, (II) zero-power tests, (III) 
power-up tests, and (IV) pulse operation tests. 


30959 (JAERI-M—6862) Location of failed fuel elements in 
JRR-2. Suzuki, Y.; Yoshijima, T.; Shigemoto, M.; Kondo, T.; 
Tanaka, S. (Japan Atomic Energy Research Inst., Tokyo). Jan 1977. 
22p. (In Japanese). Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

In JRR-2 reactor, release of fission products from the fuel 
elements was observed twice in 1972 and 1973 by a failed fuel 
detector (FFD) system. As the system has no ability of locating 
failed fuels elements, an attempt was made to detect the failed ones 
and also establish the means of location. Heavy water samples were 
taken from the core fuel-element cooling channels in a short time 
after reactor shutdown. Gamma-ray spectra and gross gamma activi- 
ties from the samples were measured by a Ge(Li) detector and a 
Nal(T1) detector, respectively. The experiment showed that the 
examination of y lines of sup(99m)Tc and ***Xe nuclides in the y 
spectra are effective for identifying the failed fuel elements in the 
core one -- three days after the reactor shutdown. By this method, 
the failed fuel elements were identified to be TM-15 and MB-403. 


30960 (JAERI-M—6866) FCA nuclear fuel inventry manage- 
ment system using computer. Yamagishi, K. (Japan Atomic Energy 
Research Inst., Tokyo). Jan 1977. 6l1p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A04/MF AOI. 

A computer system for managing the FCA nuclear fuel 
inventory has been developed. Nuclear fuels for use in FCA assem- 
blies are six kinds, i.e. plutonium plate (PU), enriched uranium plate 
(EU), natural uranium plate (NU), natural uranium block (NUB), 
depleted uranium oxide plate (DUO:) and depleted uranium block 
(DUB). Amounting to 120,000 plates, they are in 55 different sizes 
and enrichments. The computer system features access to the files in 
FACOM 230-75 of the computer center from a FACOM U-200 
remote station at the FCA site. 


30961 (JAERI-M—6913) VHTR-fuel irradiation capsules for 
VT-1 hole of JRR-2. Kikuchi, T.; Kikuchi, A.; Tobita, T.; Kashi- 
mura, Satoru; Miyasaka, Y. (Japan Atomic Energy Research Inst., 
Tokyo). Feb 1977. 40p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A03/MF AO1. 

Irradiations of VHTR fuels were made in the VT-1 irradia- 
tion hole of JRR-2. Three capsules, VP-1, VP-2 and VP-4, which 
contained fuel compacts, were irradiated for 300 hr at temperatures 
of 950°, 1370° and 1500°C up to the estimated burn-ups of 0.74, 0.87 
and 0.80%FIMA, respectively. And, to study the amoeba effect of 
fuel particles, two capsules, VP-3 and VP-5, were irradiated for 300 
hr at temperatures of 1650° and 1670°C up to the estimated burn-ups 
of 0.38 and 0.33%FIMA, respectively. 


30962 (JAERI-M—6930) Tests of paints in the JRR-2 modifica- 

tion and the paint coating methods. Tests of the radiation, heat and 

alkali resistances. Shimizu, K.; Miyasaka, Y.; Banba, M.; Yamaguchi, 

S.; Koganezawa, T. (Japan Atomic Energy Research Inst., Tokyo). 

= rh 22p. (In Japanese). Dep. NTIS (US Sales Only), PC A03/ 
AOl. 

JRR-2 was shut down in December 1973 in order to the 
lower shielding plug concerning its corrosion and other aspects. The 
tests of paints made in choosing suitable ones for the purpose and the 
works of coating with paints are described. Tests were on the 
radiation, heat, alkali and wear resistances and the adhesiveness 
before and after irradiation. For corrosion, radiation, heat and alkali 
resistance, the following were selected; polyamide imide (polymide 
resin) for sleeve, amercoat (epoxy resin) for inside of shielding vessel 
and black varnish (tar succession) for inside of plug etc. 


30963 (LMEC—77-4) FFIF prototype pump testing in SPTF. 
Final report. Frangos, A.Z. (Liquid Metal Engineering Center, 
Canoga Park, Calif. (USA)). 15 Oct 1977. Contract EY-76-C-03- 
0700. 463p. . 

In-sodium testing is described for the full-size Fast Flux Test 
Facility (FFTF) prototype pump in the Sodium Pump Test Facility 
(SPTF) at the Liquid Metal Engineering Center (LMEC) over the 
complete range of steady-state hydraulic and thermal conditions as 
defined by Westinghouse-Hanford, the test requester. The overall 
objectives of the prototype pump test program were to demonstrate 
the highest possible confidence in the design of the pump prior to its 
actual operation in the FFTF plant. Test results reported include 
baseline and steady-state operation, thermal transient testing, hydrau- 
lic performance in sodium, endurance testing at steady-state condi- 
tions, cavitation tests, and assembly and disassembly procedures. A 
chronology for the test program is provided including a complete 
listing of test procedures, specifically the Special Test Procedures 
under which a major portion of the initial testing was performed. 
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30964 (LMEC—77-5) Testing of the FFTF plant protection 
system pressure transducers. Twa, G.J. (Dames and Moore, Los 
Angeles, Calif. (USA)). 15 Jan 1978. Contract EY-76-C-03-0700. 


120p. . 

The testing of three NaK transmission type, high-temperature 
pressure transducers is described. These transducers are identical to 
those procured for the FFTF Plant Protection System. Tests were 
conducted out of sodium to evaluate the performance characteristics 
and to determine if they meet the requirements of the procurement 
specification. The transducers were evaluated at process seal tem- 
peratures to 1200°F (649°C). Time response to step changes in 
pressure was performed to verify that these units met the 50-ms 
requirements. In-sodium tests were conducted to determine the 
effect of long-term exposure to sodium and to evaluate the long-term 
stability of the transducers. The transducers were tested for approxi- 
mately 16,000 h in sodium with more than 10,000 h of this time at 
1200°F (649°C). 


30965 (LTR—20-72) LOFT suppression tank initial conditions 
and predicted performance for the L2 (power ascension) test series. 
Harris, P.A. (Idaho National Engineering Lab., Idaho Falls (USA)). 
18 Aug 1977. Contract EY-76-C-07-1570. 60p. Dep. NTIS, PC A04/ 
MF AOl1. 

The LOFT suppression tank will successfully simulate a large 
pressurized water reactor (LPWR) containment response if the 
initial tank conditions are: 127 cm (50.0 in.) tank liquid level, 82.8°C 
(181°F) initial tank temperature, and 1.1 KPa (0.16 psig) initial tank 
pressure. There should be complete condensation of the blowdown 
fluid with an end of blowdown subcooling in the condensing pool of 
11.1°C (20°F). Based on previous experience and suppression system 
research conducted in Germany, there should be no excessive tank 
loading occurring during any portion of the blowdown. The primary 
system mass and energy releases to containment are similar for 
reduced and full power tests, so the same initial suppression tank 
conditions can be used for the entire L2 test series. This analysis is 
limited to a comparison of the full double-ended cold leg break at 
various power levels. 


30966 (LTR—114-82) Fracture mechanics evaluation of LOFT 
lower plenum injection nozzle. Nagata, P.K.; Reuter, W.G. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 11 Jul 1977. Con- 
tract EY-76-C-07-1570. 42p. Dep. NTIS, PC A03/MF AO1. 

An analysis to establish whether or not a leak-before-break 
concept would apply to the LOFT lower plenum injection nozzle is 
described. The analysis encompassed the structure from the inlet side 
of valve V-2170 to the lower plenum nozzle-to-reactor vessel weld 
on the left side of the emergency core cooling system (ECCS). The 
defect that was assumed to exist was of such a size that the 
probability of its being missed by the applicable inspection technique 
was near zero. The Inconel 600 nozzle forging with an initial 
assumed defect size of 0.64 cm (0.25 in.) deep would behave as 
follows: (1) the axially oriented defect would result in leak before 
rupture (the number of cycles to rupture was 11,000), (2) the 
circumferentially oriented defect would result in a rupture before 
leak. The number of cycles to failure would be in excess of 14,000. 
Based on the conservative assumption that the thermal stresses were 
membrane stresses as opposed to a bending stress, the following 
were found. For the Inconel 82 weld metal (thickness of 1.3 cm [0.53 
in.]) and AISI 316 SST valve body, with an initial assumed defect of 
0.25 cm (0.1 in.), the crack would grow through the thickness in a 
minimum of 3950 cycles and to a critical rupture crack length of 5.1 
cm (2.0 in.) in an additional 80 cycles. The Inconel 82 weld metal at 
the shell body (thickness of 9.7 cm or 3.8 in.) with an assumed defect 
1.3 cm (0.5 in.) deep would fail in 334 cycies. Calculations made 
assuming a linear stress gradient instead of the above-mentioned flat 
distribution through the wall indicated that the number of stress 
cycles increased to 2200. 


30967 (LTR—114-85) LOFT primary system small usage pres- 
sure cycle. Arendts, J.G. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 11 Aug 1977. Contract EY-76-C-07-1570. 20p. (RE- 
A—77-062). Dep. NTIS, PC A02/MF AO1. 

Basis, definition, and determination of the LOFT primary 
system minor primary pressurization cycle are presented. Example 
pressure-time plots are given which illustrate recognition of the 
minor primary pressurization cycle during typical plant operations. 


30968 (LTR—115-38) Analysis of LOFT steam generator main 
feed piping loop seal modification. Nitzel, M.E. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 14 Feb 1978. Contract EY- 
76-C-07-1570. 74p. (RE-A—78-015). Dep. NTIS, PC A04/MF AO1. 

The stress analysis is presented for the proposed loop seal 
modification to the LOFT Steam Generator Main Feed Piping. 
THE SAP IV finite element computer program was used to analyze 
normal, upset, emergency, and faulted conditions. Results of the 
analysis indicate that the modified main feed piping system will 
satisfy all structural adequacy criteria specified in Subarticle NC- 
3650 of the ASME Boiler and Pressure Vessel Code. Results also 
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show that the isolation snubber configuration, specified in LTR 115- 
11, will also be adequate for the piping configuration analyzed. 


30969 (LTR—128-4) Allowable outage analysis for the LOFT 
CIS and reflood assist bypass valves. Trainer, J.E.; Matthews, S.D. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Jun 1977. 
Contract EY-76-C-07-1570. 35p. (RE-A—77-005). Dep. NTIS, PC 
A03/MF AO1. 

To determine the outage time allowable for a typical 1 of 2 
redundant valve configuration, a Markov model was created to 
analyze the various operating states for the valves. Since no perform- 
ance criteria have been specified, an availability model was con- 
structed with regard to the valve outage. 


30970 (LTR—141-62) LOFT DTT rake assembly design fluid 
loads. Carmichael, C.F. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 10 Feb 1977. Contract EY-76-C-07-1570. 30p. Dep. 
NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

The maximum fluid forces acting on the LOFT DTT Rake 
Assembly during steady state and LOCE modes of operation, were 
estimated and presented for the 5-inch equivalent break flow area. A 
total of six loading mechanisms for each of the two modes of 
operation were identified. The most significant mechanisms were 
determined and the resulting loads and frequencies were estimated. 
The significant loading mechanisms were the Karman vortex-in- 
duced alternating lift forces, the steady lift forces due to pipe elbow 
secondary flows, and the steady drag forces. 


30971 (LTR—141-68) Feasibility of using a conductivity or ul- 
trasonic type detector to measure void fraction in the LOFT reactor 
core inlet and outlet. Buchanan, M.E.; Shurtliff, R.W. (Idaho Nation- 
al Engineering Lab., Idaho Falls (USA)). Jan 1978. Contract EY-76- 
C-07-1570. 321p. Dep. NTIS, PC A14/MF AO1. 

The feasibility of a conductivity or ultrasonic type detector 
meeting the LOFT reactor core inlet and outlet void fraction 
measurement requirements is explored. The tests that were per- 
formed to evaluate the existing LOFT liquid level detector electrode 
configuration as a conductivity void fraction detector and a proto- 
type ultrasonic detector (fabricated by Panametrics, Inc.) are de- 
scribed. The results of these tests and the recommendations for 
improving the performance of each detector system are included. 


30972 (LTR—1144-30) 450°F step transient thermal analysis of 
the LOFT pressurizer surge and spray line piping. Tolan, B.J. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 7 Jul 1977. Contract 
EY-76-C-07-1570. 24p. (RE-A—77-040). Dep. NTIS, PC A02/MF 
AOl. 

The LOFT pressurizer spray and surge line piping was ana- 
lyzed for a 450°F step change in fluid temperature. This transient 
was chosen to conservatively represent several pressurizer operating 
transients that had not previously been analyzed. These include 
temperature transients resulting from a 300°F AT between pressur- 
izer temperature and cold leg temperature, injection of a cooled 
(70°F) slug of stagnant fluid into the hot (540°F) spray line piping, 
and inflow of 100°F primary coolant system water into the hot 
(480°F) surge line piping. 


30973 (LTR—1144-38) Analysis of LOFT pressurizer spray and 
surge nozzles to include a 450°F step transient. Nitzel, M.E. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 18 Jan 1978. Con- 
tract EY-76-C-07-1570. 185p. (RE-A—78-012). NTIS, MF A0O1. 

Portions of document are illegible. 

This report presents the analysis of the LOFT pressurizer 
spray and surge nozzles to include a 450°F step thermal transient. 
Previous analysis performed under subcontract by Basic Technology 
Incorporated was utilized where applicable. The SAASIII finite 
element computer program was used to determine stress distribu- 
tions in the nozzles due to the step transient. Computer results were 
then incorporated in the necessary additional calculations to ascer- 
tain that stress limitations were not exceeded. The results of the 
analysis indicate that both the spray and surge nozzles will be within 
stress allowables prescribed by subsubarticle NB-3220 of the 1974 
edition of the ASME Boiler and Pressure Vessel Code when subject- 
ed to currently known design, normal operating, upset, emergency, 
and faulted condition loads. 


30974 (ORNL/TM—6211) Bulk Shielding Facility quarterly 
report, July, August, and September of 1977. Hurt, S.S. III; Lance, 
E.D.; Thomas, J.R. (Oak Ridge National Lab., Tenn. (USA)). Feb 
1978. Contract W-7405-ENG-26. 48p. Dep. NTIS, PC A03/MF 
AOl. 


The BSR operated at an average power level of 1,868 kW for 
23.58 percent of the time during July, August, and September. 
Water-quality control in both the reactor primary and secondary 
cooling systems was satisfactory. The PCA was used in training 
programs and was operated on two occasions when the Oak Ridge 
Associated Universities’ students actively participated in training 
laboratories. 
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30975 Determination of power distribution in the IRT-M modi- 
fied core of the VVR-S reactor by using an experimental bundle. 
Schachter, L.; Hacman, D.; Mot, O. (Institutul de Fizica Atomica, 
Bucharest (Romania)). Rev. Roum. Phys.; 21: No. 7, 755-766(1976). 

Within the action of changing the core of the Bucharest 
VVR-S reactor and of equipping it with IRT-M type elements, a 
method of determining the specific power distribution in the modi- 
fied core by using an experimental bundle reproducing the IRT-M 
bundle geometry, was developed and tested. At the same time, by 
means of computing programs, a study was carried out on the 
influence of the experimental bundle on the VVR-S core parameters. 
The evolution of a short-lived fission product was studied in order to 
determine the power distribution. The results were compared with 
the data obtained from the calculated flux distribution. 


30976 (TID—28272) TRA oxide film control and surveillance (a 
reference document). Griebenow, M.L.; Hanson, G.H.; Larrick, A.P. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Oct 1977. 
Contract EY-76-C-07-1570. 283p. Dep. NTIS, PC A1l3/MF AOl. 

The oxide film buildup on the ETR fuel assemblies experi- 
enced during ETR Cycles 107, 108 and 109A was caused by unac- 
ceptable primary coolant concentrations of either organic acids or 
finely divided, suspended solids. The task force objective, a return to 
efficient reactor operation, was achieved by controlling both of these 
variables. It was demonstrated that proper control of coolant-chem- 
istry variables could minimize the oxide buildup to the point that it is 
not limiting operation. Coolant chemistry is controlled by imposing 
limits on the reactor bypass-demineralizer system performance. As of 
January 1972, the oxide buildup rates at both ETR and ATR are 
within acceptable specifications. 


30977 (TID—28276) LOFT monthly progress report for Decem- 
ber 1977. (Idaho National Engineering Lab., Idaho Falls (USA)). Jan 
1978. Contract EY-76-C-07-1570. 130p. NTIS, MF AO1. 

Portions of document are illegible. 

Cost/budget data for 1978 are presented together with data 
on LOFT operation and performance. (ba) 


30978 (TREE-NUREG—1089) LOFT experimental measure- 
ments uncertainties analyses. Volume XVI. LOFT three-beam gamma 
densitometer system. Lassahn, G.D. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Feb 1978. Contract EY-76-C-07-1570. 33p. 
Dep. NTIS, PC A03/MF AO1. 

The magnitudes of various uncertainties in the loss-of-fluid 
test gamma densitometer measurements have been estimated. The 
dominant error in the estimate of the density profile and the average 
density is the extrapolation from the three chordal average density 
values to the total density profile. The primary uncertainty in each 
chordal average density measurement is the random noise inherent in 
the radiation process. 


30979 Criticality studies for a neutron multiplier. Lloyd, R.C.; 
Bierman, S.R.; Clayton, E.D.; Durst, B.M. (Battelle Pacific North- 
west Labs., Richland, WA). Nucl. Technol.; 37: No. 2, 148-158(Feb 
1978). 

Critical experiments were performed on an annular assembly 
of 9(3.2) wt% *°°U enriched U-AlI alloy fuel elements in light water 
to provide data for the design and operation of a subcritical neutron 
multiplier of a *5*Cf neutron source. The various factors affecting 
criticality were determined. In addition to measurement of the 
critical fuel rod loading under various conditions, values of k/sub 
eff/ were determined as a function of fuel rod loading by means of 
pulsed neutron source experiments. The data provide the design 
basis for operation of the neutron multiplier, yielding a maximum 
flux value in the internal irradiation column consistent with main- 
taining a degree of subcriticality in operation. 


30980 Thermal shock effects in fast burst reactors. Mulholland, 
G.P. (New Mexico State Univ., Las Cruces); Luera, T.F.; De La 
Paz, A. Nucl. Technol.; 35: No. 1, 33-39(Aug 1977). 

The thermal shock effects that occur in a fast burst reactor 
(FBR) during its operation are analyzed. The thermoelastic displace- 
ment equation for radial motion is solved for a reactor initially at rest 
and having stress-free boundaries. Numerical results are presented 
for the dynamic displacements and stresses that occur in the White 
Sands Missile Range FBR for a burst of 1.2 x 10%’ fissions, a pulse 
width of 39 ws with the peak power reached in 119 ps. 


30981 Characteristics of YAYOI pulse operation by reactivity 
insertion with R-pulser. Wakabayashi, H.; Saito, I.; Tamura, T.; An, 
S. (Tokyo Univ. (Japan). Nuclear Engineering Research Lab.). J. 
Fac. Eng., Univ. Tokyo, Ser. B; 34: No. 1, 159-173(Mar 1977). 

Fast neutron source reactor YAYOI was successful in pulse 
operation by reactivity insertion with R-pulser above prompt critical 
state for the first time as a fast reactor in Japan. Here, capabilities 
and characteristics of YAYOI core as a pulsed reactor about reactiv- 


ity, power pulse and mechanical oscillations of the core are de- 
scribed. 
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30982 Applications of neutron mirrors in neutron guide tubes and 

mirrors. Akiyoshi, T.; Ebisawa, T. (Kyoto Univ., Kuma- 
tori, Osaka (Japan). Research Reactor Inst.). pp 182-194 of Rochu- 
seishi kenkyu no genjo to kongo no kadai. Tokyo, Japan; Atomic 
Energy Society of Japan (1976). (In Japanese) 

The applications of neutron mirrors, neutron guide tubes, and 
magnetic mirrors are described with emphasis on the works at 
Research Reactor Institute, Kyoto University (KUR). Neutron 
guide tubes and the nature, a KUR’s neutron guide tube, and a 
convergence-type neutron guide tube; and magnetic mirrors for cold 
neutrons. In a neutron guide tube, the neutrons from a reactor are 
led out by the total reflection with a neutron mirror along the tube, 
to obtain the collimated neutron beam. And a neutron magnetic 
mirror is for obtaining polarized neutrons by utilizing the magnetic 
reflection characteristic of neutrons. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


30983 (DP—1465) Measurement of reactor tube cladding thick- 
ness by x-ray fluorescence spectrometry. Slates, R.V.; Stewart, W.E. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). Jan 1978. Contract EY-76-C-09-0001. 40p. Dep. NTIS, 
PC A03/MF AOl. 

An x-ray fluorescence spectrometer was designed and fabri- 
cated which nondestructively determines the thickness of aluminum 
cladding at small suspected thin spots in the inner or outer surface of 
actinide reactor tubes. The analysis method is based on the differ- 
ence in absorption of actinide L/sub a/ and L/sub 8/ fluorescent x- 
rays in ing through the cladding. Calibration plots of the loga- 
rithm of the L/sub 8//L/sub a/ x-ray intensity ratio versus cladding 
thickness are linear to at least 40 mils for U-Al, UsOs-Al, and PuO:- 
Al substrates. Accuracy and precision of the experimentally deter- 
mined cladding thickness and evaluated for both uranium and pluto- 
nium substrates. Experimental thickness data are reported for 618 
quality assurance analyses on six Mark 41 PuO:-Al target tubes. An 
x-ray fluorescence cladding thickness monitor operated with a com- 
puter-controlled fluoroscope holds considerable promise for quality 
assurance because (1) a permanent record of cladding thickness for 
each reactor tube would be provided and (2) the cladding integrity 
of each tube would be assured before irradiation in the reactor. 


30984 (HEDL-TI—75001-25) Distribution of revisions to FFTF 
FSAR. Schade, A.R. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 16 Dec 1977. Contract EY-76-C-14-2170. 


; Supplementary information related to FFTF primary and 
secondary isolation valve control power sources is presented for 
incorporation into the FFTF Final Safety Analysis Report. (DG) 


30985 (JAERI-M—6856) Development of the Zry-2 pressure 
tube for JMTR in-pile loops. Muraoka, S.; Itami, H.; Nomura, S. 
(Japan Atomic Energy Research Inst., Tokyo). Jan 1977. 55p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

The Zry-2 pressure tube mock-up was constructed to study 
problems in fabricating the tubes with domestic Zry-2. It consists of 
in-pile and branch tubes operated under pressure 100 Kg/cm?G at 
temperature 310°C. Before its construction welding and bending 
tests were carried out. Butt welding test for the Zry-2 plate was 
made to find a welding procedure for the Zry-2 pressure tube. 
Bending test of the Zry-2 pressure tube (O.D. 56.5 mm, wall thick- 
—= mm) for In-pile loops was made with a pipe bending 
machine. 


30986 (ORNL/TM—6295) High Flux Isotope Reactor. Quarter- 
ly report, October—December 1977. Corbett, B.L.; McCord, R.V.; 
Poteet, K.H. (Oak Ridge National Lab., Tenn. (USA)). Mar 1978. 
Contract W-7405-ENG-26. 21p. Dep. NTIS, PC A03/MF AOl. 

Routine reactor operation with four end-of-cycle shutdowns 
and one scheduled cycle interruption shutdown resulted in an on- 
stream time of 90.3 percent. A new inner control cylinder and a set 
of outer control plates with remotely replaced bearing brackets were 
installed. The semiannual core component inspection was made. 


30987 (RDT-F—5-1T(1-78)) Cleaning and cleanliness require- 
ments for nuclear components. (Department of Energy, Washington, 
D.C. (USA). Div. of Nuclear Power Development). Jan 1978. 
Contract EY-76-C-14-2170. 23p. . 

This standard covers cleaning and cleanlines requirements 
during fabrication and assembly of vessels, heat exchangers, pumps, 
piping, valves, and other components for nuclear service. 


30988 Radiographic control of Materials Testing Reactor fuel on 
x-ray paper. Domanus, J.C. (Elsinore Shipbuilding and Engineering 
Co., Ltd., Helsingoer, Denmark). Nucl. Technol.; 36: No. 2, 187- 
192(Dec 1977). 
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The introduction of x-ray paper for the radiographic control 
of Materials Testing Reactor fuel was preceded by an investigation 
of the sensitometric properties of Kodak and Agfa-Gevaert paper at 
45 and 150 kV. Radiographic quality of aluminum, steel, and urani- 
um/aluminum block and uranium/aluminum plate radiographs 
showed that the x-ray paper has adequate quality (image quality 
indicator sensitivity better than 2%) and therefore can be used 
instead of x-ray film, which is more expensive and requires longer 
exposure and processing time. 


REACTOR SAFETY 


30989 (AI-DOE—13210) LMFBR safety program. Annual tech- 
nical progress report. Government fiscal year, 1977. (Atomics Interna- 
tional Div., Canoga Park, Calif. (USA)). 15 Dec 1977. Contract EY- 
76-C-03-0824-010. 40p. Dep. NTIS, PC A03/MF AO1. 

Information is presented concerning the development of the 
SOMIX-1 computer code for sodium drop burning analysis; experi- 
mental analysis of burning sodium drops; aerosol leakage from 
containment buildings; high-temperature-concentration aerosols; 
aerosol source term from vaporized fuel; properties of high-tempera- 
ture fuel mixtures; and development of the COMRADEX computer 
code for analysis of radiological doses in the environment from 
LMFBR accidents. 


30990 (ANL—77-95) Cladding failure by local plastic instability. 
Kramer, J.M.; Deitrich, L.W. (Argonne National Lab., Ill. (USA)). 
Dec 1977. Contract W-31-109-ENG-38. 36p. Dep. NTIS, PC A03/ 
MF AO. 

Cladding failure is one of the major considerations in analysis 
of fuel-pin behavior during hypothetical accident transients since 
time, location, and nature of failure govern the early postfailure 
material motion and reactivity feedback. Out-of-pile thermal tran- 
sient tests of both irradiated and unirradiated fast-reactor cladding 
show that local plastic instability, or bulging, often precedes rupture 
and that the extent of local instability limits the initial rip length. To 
investigate the details of bulge formation and growth, a perturbation 
analysis of the equations governing large deformation of a cylindri- 
cal shell has been developed, resulting in a set of linear differential 
equations for the bulge geometry. These equations have been solved 
along with appropriate constitutive equations and various constraints 
on the ends of the cladding. Sources for bulge formation that have 
been considered include initial geometric imperfections and thermal 
perturbations due to either eccentric fuel pellets or nonsymmetric 
cooling. Of these, only the first is relevant to out-of-pile burst tests. 
Here it has been found that the most likely imperfection that will 
grow unstably to failure leads to a bulge around half the circumfer- 
ence with an axial length 1.1 times the deformed diameter. This is in 
general agreement with burst-test results. For the case of in-reactor 
fuel pins, it has been found that thermal payee can significant- 
ly affect local instability, particularly if the deformation process is 
thermally activated with a high activation energy. 


30991 (ANL—78-3) Light-water-reactor safety research pro- 
gram: quarterly progress report, July—September 1977. (Argonne 
National Lab., Ill. (USA)). Jan 1978. Contract W-31-109-ENG-38. 
85p. Dep. NTIS, PC A05/MF AO1. 

Progress is summarized on the Argonne National Laboratory 
work performed during July, August, and September 1977 on water- 
reactor-safety problems. The following research and development 
areas are covered: (1) loss-of-coolant accident research: heat transfer 
and fluid dynamics; (2) transient fuel response and fission-product 
release program; (3) mechanical properties of Zircaloy containing 
oxygen; and (4) steam-explosion studies. 


30992 (ANL-RDP—66) Reactor development program progress 
report, December 1977. Sachs, R.G.; Kyger, J.S. (Argonne National 
Lab., Ill. (USA)). 17 Feb 1978. Contract W-31-109-ENG-38. 163p. . 

Progress is summarized on work performed during December 
1977 in the following research and development areas: experimental 
breeder reactor No. II (EBR-II), breeder-reactor design support, 
instrumentation and control, reactor physics, reactor safety, and 
other fast breeder reactors. 


30993 (BMI-NUREG—1987) Aerosol measurements and model- 
ing for fast reactor safety: task 7. Annual report for FY 1977. Gieseke, 
J.A.; Jordan, H.; Lee, K.W.; Vaishnavi, B.; Reed, L.D. (Battelle 
Columbus Labs., Ohio (USA)). 23 Dec 1977. 114p. Dep. NTIS, PC 
A06/MF AO1. 

Progress is summarized in the following areas: (1) measure- 
ments of agglomerate characteristics and thermophoretic forces for 
sodium oxide aerosols, (2) revision of HAARM-2 computer code, (3) 
comparison of HAARM-2 and HAARM-3 calculations, (4) evalua- 
tion of BAM code capabilities, (5) development of a reference code, 
and (6) experiments to characterize fuel material aerosol properties. 
A compilation of experimental data is presented. (DG) 
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er (BMI-NUREG— 1987) Steam—water mixing and system 
hydrodynamics program. Task 4. Quarterly progress report, July 1, 
1977—Septmber 30, ay Carbiener, W.A.; Cudnik, R.A.; Dykhui- 
zen, R.C.; Denning, R.S.; Flanigan, L.J.; Liu, JS. (Battelle Colum- 
bus Labs., Ohio (USA)) Nov 1977. 129p. ‘NTIS 
Experimental studies were conducted in a ?/:s-scale model of 
a four-loop pressurized water reactor at pressures to 75 psia to 
extend the understanding of steam-water interaction phenomena and 
processes associated with a loss-of-coolant accident. Plenum filling 
tests were conducted with ramped core steam, hot walls, and no 
cold leg steam. Quasi-steady-state tests were conducted with cold 
leg steam, and with hydraulic communication between the core and 
cold leg steam, with no hot walls. The '/15 steel and transparent 
models were relocated and refurbished. Analyses of the ramped 
steam data indicate that water is delivered to the lower plenum with 
neutral walls with +- 1 second of the expected time based on the 
end-of-bypass prediction using the steady-state data correlation. For 
hot walls, water was detected 2 to 5 seconds after the prediction, a 
delay com ible to that measured for no reverse steam flow. 
Plenum filling with hot walls can be characterized by a water 
delivery delay followed by filling at essentially the injection rate. 
The combined delay due to hot walls and reverse steam flow can be 
larger than the sum of the individual effects. The delay increases as 
wall superheat increases, pressure, water subcooling, and injection 
rate are secon effects on delay times. The water delivery char- 
acteristics of the */15 model are discussed in detail. 


30995 (BNL-NUREG—23893) Fire damage data analysis as re- 
lated to current testing practices for nuclear power applications. 
Klevan, J.; MacDougall, rE. A.; Hall, R.E. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 6p. 
(CONF-780413—2). Dep. NTIS, PC A02/MF AO1. 

From Symposium on energy; Tulsa, OK, USA (16 Apr 1978). 

A review of reports of specific fires which have occurred in 
nuclear power plants in the United States is presented. A limited 
comparison of cable and similar fires with results of the IEEE 383 
fire test used to evaluate cable insulation is also presented. 


30996 (BNL-NUREG—23910) Fire scenarios in nuclear power 
plant. Aw 1.B.; MacDougall, E.A.; Hall, R.E. (Brookhaven Nation- 
al Lab pton, N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 6p. 
(CONF-780413—3). Dep. NTIS, PC A02/MF AOl. 

From Symposium on energy; Tulsa, OK, USA (16 Apr 1978). 

This report defines a Design Base Fire and looks at 3 major 
areas of a hypothetical model ne a Nuclear Power Plant. In each of 
these areas a Design Base Fire was developed and explained. In 
addition, guidance is given for comparing fire conditions of a given 
Nuclear Power Plant with the model plant described. Since there is 
such a wide variation in nuclear plant layouts, model areas were 
chosen for simplicity. The areas were not patterned after any exist- 
ing plant area; rather several plant layouts were reviewed and a 
simplified model developed. The developed models considered sev- 
eral types of fires. The fire selected was considered to be the 
dominant one for the case in point. In general, the dominant fire 
selected is time dependent and starts at a specific location. After 
these models were developed, a comparison was drawn between the 
model and an operating plant for items such as area, cable numbers 
and weight, tray sizes and lengths. The heat loads of the model plant 
are summarized by area and compared with those of an actual 
operating plant. This document is intended to be used as a guide in 
the evaluation of fire hazards in nuclear power stations and a 
—_— of one acceptable analytical methodology to accom- 
plish this. 


30997 (CONF-771109—91) Thermodynamics of the fuel frag- 
mentation gas. Perez, R.B.; Alsmiller, R.G. Jr. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405- ENG-26. 6p. Dep. 
NTIS, PC A06/MF AOl1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

In the context of nuclear reactor safety studies, a program is 
in progress at ORNL whereby fuel-fragmentation situations are 
mocked up by the application of high-current capacitor discharges 
through solid UO. samples. The goal of the present work is to 
predict such quantities as the number of gas and liquid fragments and 
their energy distributions. The point of view adopted is that upon 
fragmentation, a cloud of UO: vapor is formed containing “prime- 
val” liquid fragments which act as condensation centers. In the 
evolution of time, fragment growth is controlled by nucleation, 
coagulation and evaporation processes. Eventually, the vapor-dro- 
plet system will reach a situation in which clusters (fragments) of 
various sizes and UO: vapor will coexist in an “association-disassoci- 
ation” equilibrium. Thus, the physical model considered here con- 
sists of the identification of the fragmentation gas with an “imper- 
fect” vapor, made up of interacting UO2 vapor and liquid fragments. 
The results of the study are presented. 


30998 (CONF-771120—22) Liquid metal fast breeder reactor 
safety: an overview including implications of alternate fuel cycles. 
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Fauske, H.K. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 33p. Dep. NTIS, PC A03/MF AO1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Key issues concerning LMFBR safety are reviewed. A brief 
discussion of alternate fuel cycles for preventing diversion of fission- 
able materials is included. 


30999 (CONF-771120—23) Eulerian method for large-displace- 
ment fluid-structure interaction in reactor containments. Chang, 
Y.W.; Wang, C.Y. (Argonne National Lab., Ill. (USA)). 1977. Con- 
tract W-31-109-ENG-38. 17p. Dep. NTIS, PC A02/MF AOl1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

An Eulerian method for analyzing large-displacement fluid- 
structure interaction in reactor containments is presented. The em- 
phasis is on the development of a generalized hydrodynamic scheme 
to treat the irregular cells created by the movement of the structure 
with respect to the fixed Eulerian coordinates. A relaxation equation 
is derived from the boundary condition at the fluid-structure inter- 
face for the solution of the pressure at the interface. By combining 
this with the Poisson equation a sufficient set of equations is obtained 
for the determination of the advanced-time pressures in the fluid 
region and at the fluid-structure interfaces. Sample problems are 
given to illustrate the analysis. 


31000 (COO—2826-6) Fast Breeder Blanket Facility (FBBF). 
Quarterly progress report, October 1, 1977—December 31, 1977. Ott, 
K.O. (ed) (Purdue Univ., Lafayette, Ind. (USA)). Dec 1977. Con- 
tract EY-76-S-02-2826. 46p. (PNE—78-121). Dep. NTIS, PC A03/ 
MF AOl. 

Safety investigations of the initial loading and future double 
loading configurations are reported. Comparison of the fluxes gener- 
ated by discrete sources and a line source are given. Spectra generat- 
ed by the FBBF are compared to those obtained for a large fast 
breeder reactor. Further analysis of the gamma-ray heating rates 
have been performed using coupled neutron-gamma-ray transport 
calculations. Gamma-ray heating rates in uranium and UO, have 
been calculated; the effect of changing the extrapolated height for 
the transverse leakage correction to the one-dimensional calculations 
have been investigated. 


31001 (CRBRP—1(Vol.2)) Assessment of accident risks in the 
CRBRP. Volume 2. Appendices. (Clinch River Breeder Reactor Plant 
Project Office, Oak Ridge, Tenn. (USA)). Mar 1977. Contract EY- 
76-C-15-1200. 750p. Dep. NTIS, PC A19/MF AO1. 

Appendices to Volume I include core-related accident-se- 
quence definition, CRBRP risk-assessment sequence-probability de- 
terminations, failure-probability data, accident scenario evaluation, 
radioactive material release analysis, ex-core accident analysis, safety 
philosophy and design features, calculation of reactor accident con- 
sequences, sensitivity study, and risk from fires. 


31002 (EPRI-NP—S527) Rapid hot-water depressurization experi- 
ment. Interim report, May 1977. Borkar, G.S.; Lienhard, J.H.; Trela, 
M. (Kentucky Univ., Lexington (USA). Research Foundation). Dec 
1977. 94p. Dep. NTIS, PC A05/MF AO1. 

An apparatus has been constructed for the purposes of study- 
ing the early response of water to very sudden depressurization from 
both BWR and PWR conditions. The apparatus incorporates a novel 
opening device which achieves extraordinarily rapid removal of 
pressure from the water—up to about 23 million psi/sec, resulting in 
80 percent depressurization, in as little as 100 psec. The present 
configuration of the container is a straight, 1/2 in. I.D. pipe with a 
full cross-sectional opening. Later experiments are to involve re- 
duced cross-sectional openings, slower opening rates, and the con- 
struction of a 2 in. I.D. pipe to ascertain whether or not dimensional 
scaling influences the results. The early results of these experiments 
reveal that the pressure initially undershoots the saturation pressure 
dramatically. Under PWR conditions it almost reaches the “spinodal 
line,” or locus of limiting liquid superheat states. Following nuclea- 
tion the pressure rapidly recovers to within about 70 percent of the 
saturation pressure. From experiments made to date, it appears that 
the very sudden pressure excursions do not accompany this recov- 
ery. 


31003 (GEFR—13923-21) Fuel rod mechanics and failure analy- 

sis. Twenty-first quarterly report, August—October 1977. Horst, 

K.M.; Craig, C.N. (General Electric Co., Sunnyvale, Calif. (USA). 

ro Breeder Reactor Dept.). Nov 1977. Contract EY-76-C-03-0893- 
2. 52p. . 

The objective of the work reported under this program is to 
model fuel rod performance and cladding failure under hypothetical 
transient conditions, and to validate these models using data from 
both integral fuel rod experiments and differential in-reactor and out- 
of-reactor experiments. Progress is reported under the following 
headings: experiment analysis and code validation, FTR and CRBR 
supporting analysis, evaluation-adaptation of existing codes, fuel 
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performance code development, code standardization and documen- 
tation, and technical management. 


31004 (HEDL-SA—1300FP) Intersubassembly incoherencies 
and grouping techniques in LMFBR hypothetical overpower accident. 
Wilburn, N.P. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Oct 1977. Contract EY-76-C-14-2170. 39p. (CONF- 
771109—97). Dep. NTIS, PC A03/MF AOI. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

A detailed analysis was made of the FTR core using the 100- 
channel MELT-IIIA code. Results were studied for the transient 
Overpower accident (where 0.5$/sec and 1$/sec ramps) and in 
which the Damage Parameter and the Failure Potential criteria were 
used. Using the information obtained from these series of runs, a new 
method of grouping the subassemblies into channels has been devel- 
oped. Also, it was demonstrated that a 7-channel representation of 
the FTR core using this method does an adequate job of represent- 
ing the behavior during a hypothetical disruptive transient overpow- 
er core accident. It has been shown that this new 7-channel grouping 
method does a better job than an earlier 20-channel grouping. It has 
also been demonstrated that the incoherency effects between subas- 
semblies as shown during the 76-channel representation of the reac- 
tor can be adequately modeled by 7-channels, provided the 7- 
channels are selected according to the criteria stated in the report. 
The overall results of power and net reactivity were shown to be 
only slightly different in the two cases of the 7-channel and the 76- 
channel runs. Therefore, it can be concluded that any intersubassem- 
bly incoherencies can be modeled adequately by a small number of 
channels, provided the subassemblies making up these channels are 
selected according to the criteria stated. 


31005 (HEDL-SA—1324-F) Ground temperatures surrounding a 
molten fuel pool. Peak, R.D. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). 22 Jun 1977. Contract EY-76-C-14- 
2170. 3p. (CONF-771109—96). Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

In the analysis of the consequences of a hypothetical melt- 
down accident in an LMFBR, it is important to estimate the final 
location of the molten fuel pool in the concrete and ground underly- 
ing the reactor vessel. The GROWS program and the AYER 
program have been developed to calculate the final location of the 
molten fuel pool as the culmination of the transient analysis of this 
unusual Stefan problem but these programs require extensive compu- 
tational resources. The solution is provided to the concrete and 
ground temperatures surrounding the stationary fuel pool and the 
related heat flux from the pool to the ground surface outside the 
containment building. This solution can be used to estimate the final 
location of the fuel pool and to check the end results of the 
sophisticated programs. 


31006 (HEDL-SA—1380) Experimental and theoretical studies 
on water and gas release from heated concrete. McCormack, J.D.; 
Postma, A.K. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1977. Contract EY-76-C-14-2170. 1lp. (CONF- 
771108—8). Dep. NTIS, PC A02/MF AO1. 

From Post accident heat removal information exchange meet- 
ing; Chicago, IL, USA (2 Nov 1977). 

Procedures currently used in licensing of nuclear facilities 
require analysis of postulated accidents which are more severe than 
"design basis” events. For breeder program reactors, some accidents 
in this severe category involve spillage of sodium coolant onto 
concrete protected by a steel liner. Heat transfer through the liner 
heats the concrete, causing a part of the mixing water and other 
gases to be driven off. These gases would add to pressure in the 
containment atmosphere, and the water vapor can form hydrogen if 
it contacts sodium. Evaluations of containment integrity for such 
postulated accidents will be aided by knowledge of how much water 
and other gases are released from heated concrete. The report 
presents results of a research effort at Hanford Engineering Devel- 
opment Laboratory designed to improve understanding of the re- 
lease of water and gases from heated concrete. 


31007 (HEDL-TI—75001-16.1) Distribution of revisions to 
FFTF FSAR. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 24 Feb 1978. Contract EY-76-C-14-2170. 23p. . 

Supplementary information is presented for incorporation 
into the FFTF Final Safety Analysis Report. The supplement deals 
with estimation of the maximum atmospheric particulate concentra- 
tions and particulate size distribution during periods of extreme 
atmospheric dust loadings in the site area. (DG) 


31008 (HEDL-TI—75001-20) FSAR supplement 20, response to 
NRC Q: set 4. Schade, A.R. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Dec 1977. Contract EY-76-C-14- 
2170. 70p. . 

Additional information concerning the FFTF Final Safety 
Analysis Report is presented in response to NRC questions. The 
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information covers accidental radioactivity release and exposure 
data. 


31009 (HEDL-TI—75002-12) Distribution of revisions to FFTF 
FSAR. Schade, A.R. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 9 Jan 1978. Contract EY-76-C-14-2170. 
5Op. . 


Supplementary information for incorporation into the FFTF 
final Safety Analysis Report is presented. (DG) 


31010 (HEDL-TI—75002-16) FSAR amendment 16. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Dec 1977. 
Contract EY-76-C-14-2170. 21p. . 

Revisions to the FFTF Final Safety Analysis Report are 
presented. The revisions concern sodium release in secondary sys- 
tems, engineered safety feature instrumentation, and containment 
isolation valves. 


31011 (HEDL-TI—75002-17) FSAR amendment 17. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Dec 1977. 
Contract EY-76-C-14-2170. 15p. . 

Revised data concerning load combinations and allowable 
stresses On containment structures are presented for addition to the 
FFTF Final Safety Analysis Report. 


31012 (HEDL-TI—75002-19) Distribution of revisions to FFTF 
FSAR. Schade, A.R. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 9 Jan 1978. Contract EY-76-C-15-2170. 
15p. . 

Supplementary information for incorporation into the FFTF 
Final Safety Analysis Report is presented. The amendment deals 
specifically with seismic qualification of safety-related valves. (DG) 


31013 (HEDL-TI—75002-20) Distribution of revisions to FFTF 
FSAR. Schade, A.R. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 9 Jan 1978. Contract EY-76-C-14-2170. 
32p. . 

Supplementary information for incorporation into the FFTF 
Final Safety Evaluation Report is presented. The amendment deals 
specifically with fire protection changes. (DG) 


31014 (LTR—10-26(Rev.A)) LOFT low power potential doses. 
Peterson, H.K. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 16 Jan 1978. Contract EY-76-C-07-1570. 3p. Dep. NTIS, PC 
A02/MF AOl1. 

The report indicates potential radiation doses at TAN 607 and 
the nearest site boundary assuming conservative accident conditions 
following operation at Low Power. 


31015 (LTR—1310-18) PSMG switchgear seismic analysis. 
Kuehster, C.J. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1 Sep 1977. Contract EY-76-C-07-1570. 16p. (RE-A—77- 
076). Dep. NTIS, PC A02/MF AO1. 

LOFT primary coolant system motor generator (PSMG) 
switchgear boxes were analyzed for sliding and overturning during a 
seismic event. Boxes are located in TAN-650, Room B-239, with the 
PSMG generators. Both boxes are sufficiently anchored to the floor. 


31016 (NEDO—20566-1(Rev.1)) General Electric Company ana- 
lytical model for loss-of-coolant analysis in accordance with 10CFR50 
appendix K, amendment No. 1: calculation of low flow film boiling 
heat transfer for BWR LOCA analysis. Revision 1. Leonard, J.E.; 
Sun, K.H.; Munthe Andersen, J.G.; Dix, G.E.; Yuoh, T.;. (General 
Electric Co., San Jose, Calif. (USA). BWR Projects Dept.). Jan 
1978. 87p. Electric Co., San Jose, CA. 

A model has been developed to calculate the heat transfer 
coefficient under low flow film or pool boiling conditions in the 
BWR geometry. The model includes the heat transferred by convec- 
tion due to the vapor boundary layer and that transferred by 
radiation between the high-temperature surface and the liquid. The 
model is verified against a range of single-rod and full-scale rod 
bundle data. These data confirm the applicability of the model for a 
range of conditions postulated to occur during the BWR loss-of- 
coolant accident. 


31017 (NP—23007) Survey II of public and leadership attitudes 
toward nuclear power development in the United States. Study No. 
2628. (Harris (Louis) and Associates, Inc., New York (USA)). Nov 
1976. 152p. Services Inc., New York, NY. 

The results of a public opinion survey on nuclear power are 
presented and compared with an earlier study. 


31018 (NUREG—0408) Mark I containment, short term pro- 
gram. Safety evaluation report. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Nuclear Reactor Regulation). 
Dec 1977. 113p. NTIS $6.50. 

Presented is a Safety Evaluation Report (SER) prepared by 
the Office of Nuclear Reactor Regulation addressing the Short Term 
Program (STP) reassessment of the containment systems of operat- 
ing Boiler Water Reactor (BWR) facilities with the Mark I contain- 





3198 ENERGY RESEARCH ABSTRACTS 


ment system design. The information presented in this SER estab- 
lishes the basis for the NRC staff's conclusion that licensed Mark I 
BWR facilities can continue to operate safely, without undue risk to 
the health and safety of the public, during an interim period of 


approximately two years while a methodical, comprehensive Long 

erm Program (LTP) is conducted. This SER also provides one of 
the basic foundations for the NRC staff review of the Mark I 
containment systems for facilities not yet licensed for operation. 


31019 (ORNL—5295, pp 67-72) Reactor safety research. Oct 
1977. 


In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

Studies are summarized on fission product release from LWR 
fuel, fission product transport in LWR primary circuits, and tran- 
sient release from LMFBR fuel. 


31020 (ORNL/NUREG/TM—149) Quarterly progress report 
on blowdown heat transfer separate-effects program, July—September 
1977. Thomas, D.G.; Baucum, W.E.; Bohanan, R.E. (Oak Ridge 
National Lab., Tenn. (USA)). 14 Feb 1978. Contract W-7405-ENG- 
26. 55p. Dep. NTIS, PC A04/MF AO1. 

Progress is summarized in the areas of two-phase instrumenta- 
tion studies, Forced Convection Test Facility (FCTF) operation, 
experiment analysis, Thermal-Hydraulic Test Facility (THTF) oper- 
ation, THTF instrumentation, and heater rod procurement and de- 
velopment. 


31021 (ORNL/NUREG/TM—151) PWR _ Blowdown Heat 

Transfer Separated-Effects Program. Thermal-Hydraulic Test Facility 

experimental data report for test 102. Clemons, V.D.; White, M.D.; 

Moore, P.A.; Hedrick, R.A. (Oak Ridge National Lab., Tenn. 

ap Feb 1978. Contract W-7405-ENG-26. 5ip. NTIS, PC E03/ 
AOl. 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 102, which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a loss-of-coolant 
accident in a PWR system. Test 102 was conducted to investigate 
the thermal-hydraulic response of bundle 1 under full-power steady- 
state and blowdown conditions. 


31022 (ORNL/NUREG/TM—197) February 1978 monthly 
highlights for Office of Nuclear Regulatory Research Programs at 
Oak Ridge National Laboratory. Mynatt, F.R. (comp.). (Oak Ridge 
National Lab., Tenn. (USA)). 10 Mar 1978. Contract W-7405-ENG- 
26. 37p. ee. NTIS, PC A03/MF AO1. 

Brief highlights are presented for the following safety-related 
studies: heavy section steel technology, fission product beta and 
gamma energy release, fission product release from LWR fuel, 
multirod burst tests, Nuclear Safety Information Center, PWR blow- 
down heat transfer--separate effects, Zircaloy fuel cladding collapse 
studies, aerosol release and transport from LMFBR fuel, advanced 
instrumentation for reflood studies, HTGR safety analysis and re- 
search, design criteria for piping and nozzles, noise diagnostics for 
safety assessment, improved eddy current inservice inspection for 
steam generator tubing, LWR pressure vessel irradiation, and NRC 
measured data repository. 


31023 (PNC-N—251-76-12(Vol.1), pp 25-32) Review and per- 
spective of FCI related activities in Japan. Kawaguchi, O. (Power 
— and Nuclear Fuel Development Corp., Tokyo (Japan)). 

From 3. specialists’ meeting on sodium fuel interaction; 
Tokyo, Japan (Mar 1976). 

In Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors. 

LMFBRs are the most promising reactors among several 
nuclear options, and the safety must be established for the future 
commercialization. One of the most crucial issues in the LMFBR 
safety is the molten fuel-coolant interaction which takes place in the 
various phases of hypothetical core disruptive accident. The objec- 
tives of this paper are to summarize the current considerations on the 
FCI applied to the design of the prototype FBR, Monju, in Japan, 
and to review the supporting R and D activities. The calculation 
with the codes SUGAR and DETECT on the initiation of the pin- 
level FCI, the comparison of transient overpower and loss of flow 
cases in the initiating phase of the whole core accident, the analysis 
of the mechanical disassembly phase with the upgraded version of 
VENUS, the treatment of the structural response with PISCES-2DL 
or two codes ASPRIN 2 and CAMEL, and the systematic approach 
with SIMMER to the post-accident heat removal are explained. In 
order to support the Monju design described above, several basic 
experiments have been in progress to elucidate the FCI aspects, such 
as liquid-liquid contact and thermal explosion, the effect of the 
boundary conditions surrounding FCI zones on vapor explosion, the 
efficiency of converting stored thermal energy to mechanical work, 
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the fragmentation of molten metal, and the incoherence effects in 
FCI. The out-of-pile and in-pile experiments on the UOQ2-Na system 
have also been carried out since 1969. 


31024 (PNC-N—251-76-12(Vol.1), pp 285-305) Simulation ex- 
periment and analysis on the effects of in-coherence in fuel coolant 
interaction. Kondo, S.; Togo, Y.; Iwamura, T. (Tokyo Univ. (Japan). 
Faculty of eo 1976. 

From 3. specialists?’ meeting on sodium fuel interaction; 
Tokyo, Japan (Mar 1976). 

In Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors. 

Experimental and analytical studies were conducted to inves- 
tigate effects of incoherence (space time behavior of molten fuel) on 
molten fuel coolant interaction. In experiments, a 2 mm diameter 
molten tin jet was injected upward into the water in a slender tank. 
The results were analyzed based on the pressure records and high 
speed photographs. The pressure records indicated that there were 
two types of interaction between molten jet and water, intermittent 
explosion mode and continuous one. The explosion mode appeared 
when the temperature of molten tin was above 350°C or so and that 
of water was below 70°C or so. The high speed photograph indicat- 
ed that an establishment of a stable jet column was necessary for an 
explosive interaction and that a bubble like region grew and col- 
lapsed at the root of the jet in accordance with the generation of 
pressure pulse. It was found that the mass of metal which contribut- 
ed to the vapor explosion was only a small part of the injected metal 
in the case of jet injection type contact mode and this was the reason 
why the gross thermal to mechanical energy conversion ratio was 
around 0.03% in this type of contact mode, though this ratio was 
around 2% if only the part of record around the pressure pulse was 
taken into consideration. In the analysis part, a multi-channel FCI 
model was developed to evaluate the spatial incoherence effect on 
pressure at subassembly exit. The calculated pressure trace indicated 
that the spatial incoherence has considerable effects for an evaluation 
of structure response under FCI pressure loading. 


31025 (PNC-N—251-76-12(Vol.1), pp 97-127) Fuel-coolant in- 
teractions. Some basic studies at the UKAEA Culham Laboratory. 
Reynolds, J.A.; Dullforce, T.A.; Peckover, R.S.; Vaughan, G.J. 
(UKAEA Research Group, Abingdon. Culham Lab.). 1976. 

From 3. specialists’? meeting on sodium fuel interaction; 
Tokyo, Japan (Mar 1976). 

In Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors. 

In a hypothetical fault sequence important effects of fuel- 
coolant interactions include voiding and dispersion of core debris as 
well as the pressure damage usually discussed. The development of 
the fuel-coolant interaction probably d ds on any pre-mixing 
Weber break-up that may occur, and is therefore a function of the 
way the fuel and coolant come together. Four contact modes are 
identified: jetting, shock tube, drops and static, and Culham’s experi- 
ments have been mainly concerned with simulating the falling drop 
mode by using molten tin in water. It was observed that the fuel- 
coolant interaction is a short series of violent coolant oscillations 
centred at a localized position on the drop, generating a spray of 
submillimeter sized debris. The interaction started spontaneously at a 
specific time after the drop first contacted the water. There was a 
definite limited fuel-coolant interaction zone on a plot of initial 
coolant temperature versus initial fuel temperature outside which 
interactions never occurred. The interaction time was a function of 
the initial temperatures. Theoretical scaling formulae are given 
which describe the fuel-coolant interaction zone and dwell time. 
Bounds of fuel and coolant temperature below which fuel-coolant 
interactions do not occur are explained by freezing. Upper bounds of 
fuel and coolant temperatures above which there were no fuel- 
coolant interactions are interpreted in terms of heat transfer through 
vapour films of various thicknesses. 


31026 (PNC-N—251-76-12(Vol.1), pp 381-442) Some experi- 
ences and inpile experimental programme on fuel coolant interaction in 
NSRR. Saito, S.; Fujishiro, T.; Inabe, T.; Ishikawa, M. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). 1976. 

From 3. specialists’? meeting on sodium fuel interaction; 
Tokyo, ~~ (Mar 1976). 

In Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors. 

One of the main interests in the phase-I programme of the 
NSRR(Nuclear Safety Research Reactor) project is to investigate 
the degree of fuel dispersal into the coolant, molten fuel-coolant 
interaction and its mechanical effect in the reactor condition. The 
NSRR is a large-pulsed reactor, its maximum pulsing performance 
attained with 4.67 dollar reactivity insertion is energy release of 117 
MW. sec, peak power of 21,100 MW at a minimum reactor period of 
1.17 msec. The phase-I experiments started in October, 1975, and 
more than ten in-pile tests have been performed in water environ- 
ment with ambient pressure and temperature condition so far. 
Among them fuel failure occurred in two cases and in 292 cal/g.UO2 
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test, the test fuel was almost completely melted and broken into 
large five pieces and accompanying particles. Even in this case, 
however, detectable pressure generation was not observed. Several 
hundred tests are planned in the phase-I programme for water 
reactor fuels and fast reactor fuels in water environment and in 
sodium environment, respectively. The out-of -pile experiment on 
fuel-coolant interaction has been also performed using several sorts 
of simulant metals mainly to find out the thermal conditions for 
fragmentation. Some interesting results on the thermal thresholds for 
occurrence of fragmentation were obtained. The analytical model 
for evaluation of fuel-coolant interaction has been developed. The 
compressibility of liquid sodium and fragmentation process under 
simple assumption are taken into account in the model. The effects of 
several sensitive parameters, for instance, mixing time, the presence 
of non-condensable gas in the interaction region, heat transfer coeffi- 
cient between fuel particle and sodium, and so on, on the amounts of 
i? pressure and mechanical energy have been studied quantitative- 
y. 


31027 (PNC-N—251-76-12(Vol.1), pp 467-506) Fuel coolant in- 
teraction results in the fuel pins melting facility(PMF). Uruwashi, S.; 
Hirabayashi, T.; Mizuta, H. (Power Reactor and Nuclear Fuel 
Development Corp., Tokai, Ibaraki (Japan). Tokai Works). 1976. 

rom 3. specialists?’ meeting on sodium fuel interaction; 
Tokyo, Japan (Mar 1976). 

In Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors. 

The experimental work related to FCI at PNC has been 
concentrated to molten UO2-dropping test. The primary objectives 
of the fuel pin-melting facility test are to obtain the detailed experi- 
mental results on the FCI under transient overpower and loss of 
flow conditions, to observe the movement of fuel before and after 
the failure of a pin by X-ray cinematography, to simulate the fuel 
behavior in the pin-pile test, and others. In the experimental appara- 
tus, the UO: pellets clad in SUS 304 tubes are melted by direct 
electrical heating in a liquid sodium column, and the molten UO: 
coming out of the cladding tubes interacts with the surrounding 
sodium. The variation of electrical voltage and current, temperature, 
pressure and the movement of the sodium column are measured. The 
results of four capsule tests are presented in this paper, two for the 
open type test section and two for the closed type. Although the fuel 
motion and the FCI in the closed test section appeared to be 
different from those in the open test section, more experimental data 
are required to come to a conclusion. The best heating condition for 
UO, pellets in the FCI study with the pin-melting facility was able to 
be established. Further development will be continued for providing 
thermocouples in UO: pellets, increasing the stack length of pellets, 
visualizing the movement of fuel, and forwarding the loop test. 


31028 (PNC-N—251-76-12(Vol.1)) Proceedings of the third spe- 
cialist meeting on sodium/fuel interaction in fast reactors. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). 
1976. 513p. (CONF-760328—P1). Dep. NTIS (US Sales Only), PC 
A22/MF AOl. 

From 3. specialists? meeting on sodium fuel interaction; 
Tokyo, Japan (Mar 1976). 

Each paper has been separately processed for the Energy 
Data Base. 


31029 (PNC-N—251-76-12(Vol.2), pp 839-875) Physical model 
and calculation code for fuel coolant interactions. Goldammer, H.; 
Kottowski, H. (Commission of the European Communities, Ispra 
(Italy). Joint Research Centre). 1976. 

From 3. specialists? meeting on sodium fuel interaction; 
Tokyo, — (Mar 1976). 

In Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors. 

A physical model is proposed to describe fuel coolant interac- 
tions in shock-tube geometry. According to the experimental results, 
an interaction model which divides each cycle into three phases is 
proposed. The first phase is the fuel-coolant-contact, the second one 
is the ejection of the coolant, and the third phase is the impact and 
fragmentation. Physical background of these phases are illustrated in 
the first part of this paper. Mathematical expressions of the model 
are exposed in the second part. A principal feature of the computa- 
tional method is the consistent application of the fourier-equation 
throughout the whole interaction process. The results of some 
calculations, performed for different conditions are compiled in 
attached figures. 


31030 (PNC-N—251-76-12(Vol.2), pp 561-593) Millisecond- 
period meltdown experiments on prompt-burst effects and molten-tin- 
water dropping experiments. Wright, R.W. (Nuclear Regulatory 
Commission, Washington, D.C. (USA)); Coats, R.L.; Schmidt, T.R.,; 
Arakeri, V.H. 1976. 

From 3. specialists? meeting on sodium fuel interaction; 
Tokyo, Japan (Mar 1976). 

In Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors. 
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The U.S. Nuclear Regulatory Commission has initiated a 
program of confirmatory research for the safety assessment of 
LMFBR plants. In the sodium-fuel interactions area, this research 
includes a series of real-time in-pile experiments on the pressure and 
work potential of prompt-burst excursions as well as laboratory 
dropping experiments with molten tin and water. The in-pile experi- 
ments are performed by Sandia Laboratories in the Annular Core 
Pulse Reactor (ACPR), which has a minimum period of 1.3 millisec- 
onds. These single-pin experiments are performed in a piston-loaded, 
stagnent-sodium autoclave, that is conceptually similar to the one 
used in the S-11 TREAT test. Unlike the S-11 test, however, realistic 
radial temperature profiles are obtained in the fuel, the cladding, and 
the sodium by pre-pulsing the reactor about 1/2 second before the 
main pulse. A series of preparatory runs have been made with 
helium-filled capsules and at low energy with sodium-filled capsules. 
The first significant fuel-coolant interaction run is scheduled for late 
March 1976. This will be a double-pulsed run at 2700 j/gm UOz. A 
continuing series of experiments is planned with oxide and advanced 
fuels in both fresh and irradiated form. In molten-tin-water dropping 
experiments at UCLA, microsecond duration multi-flash photogra- 
phy has been used for event diagnostics. Transition or nucleate 
boiling was found to trigger energetic interactions or vapor explo- 
sions. Temperature stratification in the water was found to reduce 
the threshold tin temperature necessary to produce vapor explosions 
below that the predicted by the coolant homogeneous nucleation 
hypothesis. Interaction zone growth times of a few msec. were 
measured. 


31031 (PNC-N—251-76-12(Vol.2)) Proceedings of the third spe- 
cialist meeting on sodium/fuel interaction in fast reactors. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). 
1976. 479p. (CONF-760328—P2). Dep. NTIS (US Sales Only), PC 
A21/MF AOl. 

From 3. specialists’? meeting on sodium fuel interaction; 
Tokyo, Japan (Mar 1976). 

Each paper has been separately processed for the Energy 
Data Base. 


31032 (SAN/1011—113) Correlation of ground response spectra 
with modified Mercalli site intensity. Werner, S.D.; Ts’ao, H.S. 
(Agbabian Associates, El Segundo, Calif. (USA)). 15 Jun 1977. 
Contract EY-76-C-03-1011. 137p. . 

This report provides the results of an investigation in which 
correlations are provided between Mercalli intensities and response 
spectra for strong earthquake ground motion. The investigation is 
based on free-field earthquake records processed at the California 
Institute of Technology. A total of 372 horizontal and 186 vertical 
records of motion were considered. The study also considers the 
effects of local geology and site soil conditions on response spectra. 
The results of the investigation indicate that there are sufficient data 
to develop reliable response spectra for only Mercalli intensities V, 
VI, and VII. Composite spectra were developed for these intensities 
for the mean, and 16th and 84th percentile levels. The resulting 
spectra were found to be intensity dependent and not linearly 
scalable by a single ground motion parameter, such as peak ground 
acceleration. The results also did not indicate consistent or well 
defined effects of local geology or site soil conditions on intensity 
dependent spectra. Horizontal response spectra developed by Regu- 
latory Guide (RG) 1.60 procedures scaled to the 84th percentile 
peak horizontal ground acceleration of the acceleration records for 
each Mercalli intensity level (V, VI, and VII), exceeded the 84th 
percentile spectra developed by the Mercalli Intensity correlation 
study at nearly all frequencies. Vertical response spectra scaled to 
two-thirds of the RG 1.60 horizontal spectra exceeded the 84th 
percentile vertical spectra developed by the Mercalli Intensity corre- 
lation study at all frequencies, indicating that current RG 1.60 
criteria for vertical response is overly conservative. 


31033 (SAND—77-1211) Sandia reactor kinetics codes: SAK and 
PK1D. Pickard, P.S.; Odom, J.P. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jan 1978. Contract EY-76-C-04-0789. 86p. Dep. 
NTIS, PC A05/MF AO1. 

The Sandia Kinetics code (SAK) is a one-dimensional coup- 
led thermal-neutronics transient analysis code for use in simulation of 
reactor transients. The time-dependent cross section routines allow 
arbitrary time-dependent changes in material properties. The one- 
dimensional heat transfer routines are for cylindrical geometry and 
allow arbitrary mesh structure, temperature-dependent thermal 
properties, radiation treatment, and coolant flow and heat-transfer 
properties at the surface of a fuel element. The Point Kinetics 1 
Dimensional Heat Transfer Code (PK1D) solves the point kinetics 
equations and has essentially the same heat-transfer treatment as 
SAK. PK1D can address extended reactor transients with minimal 
computer execution time. 


31034 (SAND—77-1280C) Methodology for determining acci- 
dent sequences that dominate risk in LWR power plants. Hickman, 
J.W.; Asselin, S.V.; Carlson, D.D.; Fedele, M. (Sandia Labs., Albu- 
querque, N.Mex. (USA); Evaluation Associates, Bala Cynwyd, Pa. 
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(USA)). 1978. Contract EY-76-C-04-0789. 7p. (CONF-780507—4). 
Dep. NTIS, PC A02/MF AOI. 

From tic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

The Reactor Safety Study (RSS) developed a methodology 
for evaluating nuclear reactor safety as part of determining the 
public risk due to light water reactors. The methodology was 
applied to two specific reactors. For those two reactors the combina- 
tions of —_— failures, known as accident sequences, which domi- 
nate public risk were identified. Insights into reactor safety in 
general would be si; —s enhanced if the accident sequences 
which dominate were identified for a broader spectrum of 
ee reactors. Therefore, the Nuclear Regulatory Commission 

a two-year study to determine the accident sequences 
whic dominate risk for a spectrum of LWR power plant designs 
representative of the current nuclear power industry. The study, 
entitled “Reactor Safety Study Methodology Applications Pro- 
gram,” is divided into two principal tasks: systems analysis of the 
engineered systems and analysis of the accident processes. The paper 
describes the techniques being used in the systems analysis task. 


31035 (SAND—77-1380C) Using variable transformations to 
perform common event analysis. Worrell, R.B. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 6p. 
(CONF-780507—2). Dep. NTIS, PC A02/MF AO1. 

From Probabilistic analysis of nuclear reactor safety; Los 
aa * CA, USA (8 May 1978). 

y analytical method for studying the effect of common 
events = ‘the behavior of a system is considered as being a form of 
common event analysis. The icular common events that are 
involved often represent quite different phenomena, and this has led 
to the dovdianenat of different kinds of common event analysis. For 
example, common mode failure analysis, common cause analysis, 
critical location analysis, etc., are all different kinds of common 
event analysis for which the common events involved represent 
different phenomena. However, the problem that must be solved for 
each of den different kinds of common event analysis is essentially 
the same: Determine the effect of common events on the behavior of 
a system. Thus, a technique that is useful in achieving one kind of 
common event analysis is often useful in achieving other kinds of 
common event analysis. 


31036 (SAND—77-1382C) Probabilistic analysis of ‘common 
mode failures”. Easterling, R.G. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 7p. (CONF-780507—6). 
Dep. NTIS, PC A02/MF A0O1. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

Common mode failure is a topic of considerable interest in 
reliability and safety analyses of nuclear reactors. Common mode 
failures are often discussed in terms of examples: two systems fail 
simultaneously due to an external event such as an earthquake; two 
components in redundant channels fail because of a common manu- 
facturing defect; two systems fail because a component common to 
both fails; the failure of one system increases the stress on other 
systems and they fail. The common thread running through these is a 
d dence of some sort—statistical or physical—among multiple 
failure events. However, the nature of the dependence ‘. not the 
same in all these examples. An attempt is made to model situations, 
such as the above examples, which have been termed “common 
mode failures.” In doing so, it is found that standard probability 
concepts and terms, such as statistically dependent and independent 
events, and conditional and unconditional probabilities, suffice. 
Thus, it is proposed that the term “common mode failures” be 
dropped, at least from technical discussions of these problems. A 
corollary is that the complementary term, “random failures,” should 
also be dropped. The mathematical model presented may not cover 
all situations which have been termed “common mode failures,” but 
provides insight into the difficulty of obtaining estimates of the 
probabilities of these events. 


31037 (SAND-—77-1383C) Investigations of the adequacy of the 
transport model developed for the reactor safety study. 

Spring, J.L.; Brown, W.D.; Church, H.W.; McGrath, P.E.; Ritchie, 
L.T.; Russo, A.J.; Steck, G.P.; Wayland, J.R.; Blond, R.M.; Wall, 
on (Sandia Labs., Albuquerque, N.Mex. (USA); Nuclear Regula- 
ry Commission ion, Washington, D.C. (USA)). 1978. Contract EY-76- 
04.0789. 1 . (CONF-780507—1). Dep. NTIS, PC A02/MF AOI. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 | 1978). 

A computer model (CRAC) was developed for the Reactor 
Safety Study (WASH-1400) [1] to estimate the consequences of 
sp accidents at U.S. commercial nuclear power plants. One 

undred reactors at 68 sites were included in the study. The 68 sites 
were divided into 6 classes according to their geographic location 
and meteorology. For each site class, a composite population distri- 
bution was constructed from the true population distributions at each 
of the sites comprising that class, and a reference site was chosen for 
which a full year of meteorological data (wind speed, atmospheric 
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stability, occurrence of rain) was obtained. Given data about a 
postulated accident (probability, amounts of the released radionu- 
clides, etc.) and the reference reactor site (meteorology, composite 
population, land usage), CRAC was used to calculate the atmospher- 
ic dispersion and ground deposition of the released radionuclides 
(Gaussian plume submodel) and the health effects (dosimetric and 
dose response submodels) and costs (land interdiction and decon- 
tamination submodel) resulting from their release. The Gaussian 
plume model used in CRAC either did not treat or treated simplisti- 
cally a number of meteorological phenomena. Simplified models 
were used to treat plume rise, inversion layers, and rainstorms, while 
wind shear, wind direction, and correlations between wind fields and 
population distributions were not treated at all. Some of the effects 
of all of these phenomena on predictions of accident consequences as 
calculated using CRAC have been or are being investigated. The 
results of these studies are summarized. 


31038 (SAND—77-1386C) Examination of off-site emergency 
protective measures for core melt accidents. Aldrich, D.C.; Ericson, 
D.M. Jr.; Jones, R.B. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Nuclear Engineering; Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 14p. (CONF- 
780507—5). Dep. NTIS, PC A02/MF AO1. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

Results from the Reactor Safety Study (RSS) have shown 
that to cause significant impacts off-site, i.e., sufficient quantities of 
biologically important radionuclides released, it is necessary to have 
a core melt accident. To mitigate the impact of such potential 
accidents, the design of appropriate emergency response actions 
requires information as to the relative merit of publicly available 
protective measures. In order to provide this information, a study 
using the consequence model developed for the RSS is being con- 
ducted to evaluate (in terms of reduced public health effects and 
dose exposure) potential off-site protective strategies. The paper 
describes the methods being used in the study as well as the results 
and conclusions obtained. 


31039 (SAND—77-1530) LOCA analyses quarterly report, 
April—June 1977. Berman, M.; Cole, R.K. Jr.; Eaton, R.R.; Steck, 
G.P.; Dahlgren, D.A.; Dike, L. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Dec 1977. Contract EY-76-C-04-0789. 136p. Dep. NTIS, 
PC A07/MF AOl1. 

Work in the statistical LOCA area involved the performance 
of several calculations of the BE/EM Zion RELAP problem with 
modifications suggested by the United States Nuclear Regulatory 
Commission. Work is proceeding on an evaluation of the NRC 
sensitivity studies, variable selection criteria and planning for the 
blowdown response surface runs expected to begin next year. 
WHAM results for the example problems are presented. The study 
of the theoretical basis of the Streeter-Wylie method has been 
published. In the UHI subtask, the quench model has been coded and 
adapted to RELAP. A version of RELAP has been created which 
increases the heat slab capability up to 99 slabs. A large fraction of 
this quarter's effort has been devoted to the adaptation of the new 
slip model. Problems, solutions, and techniques are discussed in 
detail. Calculations were also performed investigating the effects of 
the bubble rise model and nodalization on UHI performance. 


31040 (TREE-NUREG—1130) Irradiation effects test series, 
test IE-5. Test results report. Croucher, D.W.; Yackle, T.R.; Allison, 
C.M.; Ploger, S.A. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jan 1978. Contract EY-76-C-07-1570. 184p. Dep. NTIS, PC 
A08/MF AOl1. 

Test IE-5, conducted in the Power Burst Facility at the Idaho 
National Engineering Laboratory, employed three 0.97-m long pres- 
surized water reactor type fuel rods, fabricated from previously 
irradiated zircaloy-4 cladding and one similar rod fabricated from 
unirradiated cladding. The objectives of the test were to evaluate the 
influence of simulated fission products, cladding irradiation damage, 
and fuel rod internal pressure on pellet-cladding interaction during a 
power ramp and on fuel rod behavior during film boiling operation. 
The four rods were subjected to a preconditioning period, a power 
ramp to an average fuel rod peak power of 65 kW/m, and steady 
state operation for one hour at a coolant mass flux of 4880 kg/s-m? 
for each rod. After a flow reduction to 1800 kg/s-m%, film boiling 
occurred on one rod. Additional flow reductions to 970 kg/s-m? 
produced film boiling on the three remaining fuel rods. Maximum 
time in film boiling was 80s. The rod having the highest initial 
internal pressure (8.3 MPa) failed 10s after the onset of film boiling. 
A second rod failed about 90s after reactor shutdown. The report 
contains a description of the experiment, the test conduct, test 
results, and results from the preliminary postirradiation examination. 
Calculations using a transient fuel rod behavior code are compared 
with the test results. 


31041 (TREE-NUREG—1133) SCORE-EVET: a computer 
code for the multidimensional transient thermal-hydraulic analysis of 
nuclear fuel rod arrays. Benedetti, R.L.; Lords, L.V.; Kiser, D.M. 
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(Idaho National Engineering Lab., Idaho Falls (USA)). Feb 1978. 
Contract EY-76-C-07-1570. 322p. Dep. NTIS, PC Al4/MF AOI1. 

The SCORE-EVET code was developed to study multidi- 
mensional transient fluid flow in nuclear reactor fuel rod arrays. The 
conservation equations used were derived by volume averaging the 
transient compressible three-dimensional local continuum equations 
in Cartesian coordinates. No assumptions associated with subchannel 
flow have been incorporated into the derivation of the conservation 
equations. In addition to the three-dimensional fluid flow equations, 
the SCORE-EVET code ocntains: (a) a one-dimensional steady state 
solution scheme to initialize the flow field, (b) steady state and 
transient fuel rod conduction models, and (c) comprehensive correla- 
tion packages to describe fluid-to-fuel rod interfacial energy and 
momentum exchange. Velocity and pressure boundary conditions 
can be specified as a function of time and space to model reactor 
transient conditions such as a hypothesized loss-of-coolant accident 
(LOCA) or flow blockage. 


31042 (TREE-NUREG—1136) LOFT system structural re- 
sponse during subcooled blowdown. Martinell, J.S. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Jan 1978. Contract EY-76-C- 
07-1570. 126p. Dep. NTIS, PC A07/MF AOI. 

The Poss-of-Fluid Test (LOFT) facility is a highly instru- 
mented, pressurized water reactor test system designed to be repre- 
sentative of large pressurized water reactors (LPWRs) for the simu- 
lation of loss-of-coolant accidents (LOCAs). Detailed structural 
analysis and appropriate instrumentation (accelerometers and strain 
gages) on the LOFT system provided information for evaluation of 
the structural response of the LOFT facility for loss-of-coolant 
experiment (LOCE) induced loads. In general, the response of the 
system during subcooled blowdown was smali with typical structur- 
al accelerations below 2.0 G’s and dynamic strains less than 150 x 
10-6 m/m. The accelerations measured at the steam generator and 
simulated steam generator flange exceeded LOCE design values; 
however, integration of the accelerometer data at these locations 
yielded displacements which were less than one half of the design 
values associated with a safe shutdown earthquake (SSE), which 
assures structural integrity for LOCE loads. The existing measure- 
ment system was adequate for evaluation of the LOFT system 
response during the LOCEs. The conditions affecting blowdown 
loads during nuclear LOCEs will be nearly the same as those 
experienced during the nonnuclear LOCEs, and the characteristics 
of the structural response data in both types of experiments are 
expected to be the same. The LOFT system is concluded to be 
adequately designed and further analysis of the LOFT system with 
structural codes is not required for future LOCE experiments. 


31043 (TREE-NUREG—1195) Postirradiation examination re- 
sults for the Irradiation Effects Test 2. Ploger, S.A.; Kerwin, D.K.; 
Croucher, D.W. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jan 1978. Contract EY-76-C-07-1570. 196p. Dep. NTIS, PC 
A09/MF AO1. 

This report presents the postirradiation examination results of 
Test IE-2 in the Irradiation Effects Test Series conducted under the 
Thermal Fuels Behavior Program. The objectives of this test were 
to evaluate the influence of previous cladding irradiation and fuel- 
cladding diametral gap on fuel rod behavior during a power ramp 
and during film boiling operation. Test IE-2, conducted in the Power 
Burst Facility at the Idaho National Engineering Laboratory, em- 
— two 0.97-m-long pressurized water reactor type fuel rods 
abricated from previously irradiated zircaloy-4 cladding and two 
similar rods fabricated from unirradiated cladding. The four rods 
were subjected to a preconditioning period, followed by a power 
ramp to an average peak rod power of 68 kW/m and steady state 
operation for one hour at an individual rod coolant mass flux of 4880 
kg/s . m* After a flow reduction to 2550 kg/s . m2, film boiling 
occurred on three rods. An additional flow reduction to 2245 kg/s . 
m? produced film boiling on the remaining fuel rod. Maximum time 
in film boiling was 90 s. None of the four fuel rods failed during the 
test. Damage caused by film boiling, as characterized by oxidation, 
oxide spalling, and collapse at fuel pellet interfaces, was found on all 
four rods. Film boiling regions on these rods showed evidence of 
fuel melting, fuel centerline void formation, and internal cladding 
oxidation resulting from fuel-cladding reaction. Effects of fuel-clad- 
ding diametral gap and cladding irradiation are summarized. Meas- 
ured temperatures and metallographically estimated temperatures 
are compared at several axial fuel rod locations. 


31044 (TREE-NUREG—1205) Quarterly technical progress 
report on water reactor safety programs sponsored by the Nuclear 
Regulatory Commission's Division of Reactor Safety Research, Octo- 
ber—December 1977. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jan 1978. Contract EY-76-C-07-1570. 69p. Dep. NTIS, PC 
A04/MF A0O1. 

Water reactor research is summarized for the following pro- 
grams: semiscale, LOFT, Thermal Fuels Behavior, Reactor Behav- 
lor, and 3-D Project. The Semiscale Program reports progress in 
modifying the Mod-1 facility to a new Mod-3 configuration scaled 
more directly to a PWR; influence of steam generator tube ruptures 
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at start of core reflood in the Semiscale Mod-1 system is discussed. 
The LOFT Experimental Program presents analyses of small-scale 
pump coastdown during LOCA conditions; zircaloy rod cladding 
response to isothermal, isobaric high-temperature and high-pressure 
tests; and relative effects of rod cladding-mounted thermocouples on 
time-to-CHF for LOFT fuel rods under LOCA conditions. The 
Thermal Fuels Behavior Program reports on the various PBF test 
series (power-cooling-mismatch, gap conductance, reactivity initiat- 
ed accident, irradiation effects, inlet flow blockage, loss-of-coolant 
accident, and the PBF-LOFT lead rod test program), on program 
development (including Halden fuel behavior research, postirradia- 
tion examination of commercial power reactor fuel, and a diffusion 
analysis of UQ»-zircaloy interaction), and on fuel model develop- 
ment (including a discussion of FRAP-S3 code verification). The 
Reactor Behavior Program describes containment analysis code 
development (BEACON/MOD2). The multinational 3-D Experi- 
ment Project reports completion of conceptual design for the slab 
core reflood experiment. 


31045 (UCID—17684) Estimates of important physics for vent 
clearing and bubble growth through dimensional analysis. Bowman, B. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 29 
Dec 1977. Contract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF 
AOl. 

The fundamental conservation equations describing down- 
comer flow and bubble growth in a boiling water reactor (BWR) 
pressure suppression system are analyzed and the order of magnitude 
is estimated for each of the terms. On the basis of these estimates, 
conclusions are drawn that indicate the problem may be closely 
approximated by assuming the flow to be inviscid and incompress- 
ible and, further, that buoyancy effects will be relatively important 
in the bubble growth phase of the flow. 


31046 (UCID—17730) Computer module for one step dynamic 
response of an axisymmetric or plane linear elastic thin shell. Gou- 
dreau, G.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Feb 1978. Contract W-7405-ENG-48. 17p. Dep. NTIS, 
PC A02/MF AOI. 

A computer subprogram is offered as a module for coupling 
an axisymmetric or plane linear elastic thin shell to two-dimensional 
fluid or solid continuum codes. Given the current geometry and 
particle velocities and new interface pressures, the subprogram com- 
putes the new geometry and particle velocities. The method is based 
upon the unconditionally stable Newmark or trapezoidal method of 
implicit time integration. The shell formulation is taken from the thin 
shell theory of Kraus with shear deformation. The finite element 
formulation utilizes piecewise linear expansions of membrane and 
transverse displacements as well as the rotation. Utilizing the one 
point quadrature of Hughes, the method is accurate in the thin shell 
limit. 


31047 (UCRL—50045-77-2) Reactor containment analysis for 
BWR suppression systems. Progress report, April—October 1977. 
Edwards, L.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 14 Dec 1977. Contract W-7405-ENG-48. 25p. 
Dep. NTIS, PC A02/MF AO1. 

Work during the period included analytic studies of vent 
clearing and jet-slug dynamics and computer simulations (HEMP 
and CHAMP codes) of pressure suppression experiments. 


31048 (UCRL—52384) Data processing for the 1/5-scale Boiling 
Water Reactor Mark I pressure suppression experiment. Lai, W.; 
McCauley, E.W. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 13 Jan 1978. Contract W-7405-ENG-48. 18p. Dep. 
NTIS, PC A02/MF A011. 

A description is given of methods used for data reduction and 
post-processing of reduced data for the 1/5-scale Boiling Water 
Reactor (BWR) Mark I pressure suppression experiment. Output 
from approximately 200 transducers, recorded onto analog magnetic 
tape, were reduced to engineering quantities with an analog-to- 
digital, COBOL-like conversion code. The reduced data were ana- 
lyzed with conversational FORTRAN codes and mass-processed for 
reports with batch-processing FORTRAN codes. 


31049 (UCRL—80328) Analysis of BWR pressure suppression 
system. Edwards, L.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 18 Oct 1977. Contract W-7405-ENG-48. 
15p. (CONF-771126—7). Dep. NTIS, PC A02/MF AOI. 

From 5. water reactor safety research information meeting; 
Gaithersburg, MD, USA (7 Nov 1977). 

H Division, Physics Department of the Lawrence Livermore 
Laboratory is currently developing and verifying computer simula- 
tion programs that will produce a best-estimate code for BWR 
containment analysis. The principal goals are to provide: (1) numeri- 
cal simulations of air venting into water for three particular cases 
that abstractly model the Mark I and Mark II type pressure suppres- 
sion systems, and (2) a documented computational tool or tools to 
model fluid dynamics involved in venting to a BWR pressure 
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suppression pool. The document summarizes the numerical and 
analytical work performed in FY 1977. 


31050 (WAPD-TM—1375) Hydraulic pressure pulses with elas- 
tic and structural flexibility: test and analysis (LWBR Develop- 
ment Program). Schwirian, R.E. (Bettis Atomic Power Lab., West 
Mifflin, Pa. (USA)). Mar 1978. Contract EY-76-C-11-0014. 65p. Dep. 
NTIS, PC A04/MF AO1. 

Pressure pulse tests were conducted with a flexible test sec- 
tion in a test vessel filled with room temperature water. The pressure 
pulses were generated with a drop hammer and piston pulse gener- 
ator and were of a sufficient magnitude to cause plastic deformation 
of the test section. Because of the strong pressure relief effect of the 
deforming test section, pressure pulse magnitudes were below 265 
psig in magnitude and had durations of 50 to 55 msecs. Calculations 
performed with the FLASH-35 bi-linear hysteresis model of struc- 
tural deformation show good agreement with experiment. In particu- 
lar, FLASH 35 adequately predicts the decrease in peak pressure 
and the increase in pulse duration due to elastic and plastic deforma- 
tion of the test section. Predictions of flexible member motion are 
good, but are less satisfactory than the pressure pulse results due to 
uncertainties in the values of yield point and beyond yield stiffness 
used to model the various flexible members. Coupled with this is a 
strong sensitivity of the FLASH 35 predictions to the values of yield 
point and beyond yield stiffness chosen for the various flexible 
members. The test data versus calculation comparisons presented 
here provide preliminary qualification for FLASH 35 calculations of 
transient hydraulic pressures and pressure differentials in the pres- 
ence of flexible structural members which deform both elastically 
and plastically. 


31051 (BNWL-tr—301) Joint program of the CEA and EDF on 
the behavior of fuel elements which have become defective or ruptured 
under normal and transient conditions. Progress report on the DMG 
program, September 1977. Janvier, J.C. (CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France). Dept. de Metallurgie). Mar 1978. 
Translation of DMG report No. 89/77, 24 October 1977. 14p. Dep. 
NTIS, PC A02/MF AO1. 

The following studies are discussed: consequences of a defect 
in the weld of the top end plug, thermal calibration of the BOUF- 
FON loop, effect of cladding rupture during operation, rod rupture 
under LOCA conditions, fission product deposits in water circuits, 
and past-irradiation examinations. 


31052 Condensing heat transfer following a loss-of-coolant acci- 
dent. Krotiuk, W.J.; Rubin, M.B. (Ebasco Services Inc., New York). 
Nucl. Technol.; 37: No. 2, 118-128(Feb 1978). 

A new method for calculating the steam mass condensation 
energy removal rates on cold surfaces in contact with an air-steam 
mixture has been developed. This method is based on the principles 
of mass diffusion of steam from an area of high concentration to the 
condensing surface, which is an area of low steam concentration. 
This new method of calculating mass condensation has been pro- 
grammed into the CONTEMPT-LT Mod 26 computer code, which 
calculates the pressure and temperature transients inside a light 
water reactor containment following a loss-of-coolant accident. The 
condensing heat transfer coefficient predicted by the mass diffusion 
method is compared to existing semi-empirical correlations and to 
the experimental results of the Carolinas Virginia Tube Reactor 
Containment natural decay test. Closer agreement with test results is 
shown in the calculation of containment pressure, temperature, and 
heat sink surface temperature using the mass diffusion condensation 
method than when using any existing semi-empirical correlation. 


31053 Intrusion of molten steel into cracks in solid fuel in a 
transient-undercooling accident in a liquid-metal fast breeder reactor. 
Ostensen, R.W.; Murphy, W.F.; Wrona, B.J.; Deitrich, L.W.; 
Florek, J.C. (Argonne National Lab., IL). Nucl. Technol.; 36: No. 2, 
200-214(Dec 1977). 

In a transient-undercooling accident in a liquid-metal fast 
breeder reactor with a small sodium void coefficient, steel cladding 
melts prior to disruption of the oxide fuel pellets. If molten steel 
could wet the fuel and penetrate into the interior of the fuel pin 
through the surface cracks, steel vapor pressure could cause an early 
breakup and possibly a dispersal of the fuel. The wetting and 
capillary properties of molten steel in contact with solid oxide fuel 
have been examined. Based on available indirect in-pile and out-of- 
pile experimental results, the known surface properties of steel and 
UO:, the behavior of similar materials, and direct experiments on 
steel—UO, wetting properties, it is concluded that in an accident 
situation, molten Type 316 stainless steel will not wet oxide fuel at 
temperatures below the point of disruption of the fuel. Steel intru- 
sions in the fuel will have no significant impact on the accident 
sequence. 


31054 Reactor hydrodynamics during the reflood phase of a loss- 
of-coolant accident. Gay, R.R. (Electric Power Research Inst., Palo 
Alto, CA). Nucl. Technol.; 36: No. 2, 229-237(Dec 1977). 
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The thermohydraulics of a nuclear reactor during the reflood 
phase of a hypothetical loss-of-coolant accident can be represented 
by moving control volume methodology in which six control vol- 
umes are used to represent the downcomer, lower plenum, and 
reactor core. The one-dimensional, homogeneous, equilibrium con- 
stitutive equations for two-phase steam/water flow are solved in 
each control volume and connecting junctions. One of the three core 
control volumes represents the quench region; it changes size and 
position based on the axial location of the clad quench temperature 
and the condensed liquid level in the flow channel. The lengths of 
the remaining two core control volumes are determined by the 
position of the quench region. Simulation of actual reflood experi- 
ments demonstrates that the methodology predicts reflood-like flow 
oscillations and reproduces the correct trends in experimental data. 
The moving control volume methodology has proven itself as a 
valid concept for reflood hydrodynamics, but further development 
of the existing EFLOD code is required for simulation of actual 
reflood experiments. 


31055 Importance of heat transfer in hypothetical core disruptive 
accident analysis. Abramson, P.B. (Argonne National Lab., IL). 
Nucl. Technol.; 35: No. 1, 87-96(Aug 1977). 

In the very unlikely event of a loss-of-flow accident in a 
liquid-metal fast breeder reactor being accompanied by complete 
failure to scram, the reactor could go prompt critical, generating a 
large amount of neutronic heat on a millisecond time scale. We find 
that fuel-to-steel heat transfer has a minimal influence upon the 
neutronic energy deposition during the prompt burst but that it can 
play an important role in material behavior in later stages of the 
hypothetical core disruptive accident. Furthermore, results obtained 
indicate that calculations of thermodynamic potential energy 
through adiabatic expansion to one atmosphere are conservative if 
performed at the end of the prompt burst and that fuel-to-steel heat 
transfer may significantly reduce the available work energy within 
the next 20 ms. 


31056 Probability distributions of peak-clad temperature and 
cladding oxidation thickness in loss-of-coolant accidents for a typical 
boiling water reactor. Shimooke, T.; Matsumoto, K. (Japan Atomic 
Energy Research Inst., Tokai). Nucl Technol; 35: No. 1, 119- 
130(Aug 1977). 

The probability distributions of the peak-clad temperature 
(PCT) and of the maximum cladding oxidation thickness supposed to 
occur in the hypothetical loss-of-coolant accidents (LOCAs) for a 
typical boiling water reactor (BWR) are studied by a computer- 
simulated experiment, using the computer program MOXY-EM, one 
of the fuel heatup analysis codes for a BWR. To reduce the numbers 
of the computer runs, the theory and techniques of the factorial 
design of experiments are used. We have specially developed the 
partially orthogonal factorial design, which not only selects the 
small fraction of all possible runs that correspond to the various 
input sets, but also produces under this small number of runs the 
right statistical distributions of the PCT and of the cladding oxida- 
tion thickness. The PCT is found statistically to distribute normally, 
and the maximum cladding oxidation thickness obeys the log-normal 
distribution in a survey for the LOCAs at a typical BWR. 


31057 (UCRL-Trans— 11328) Investigation of wall loadings aris- 
ing due to steam condensation in the pressure suppression system of 
boiling water reactors. Class, G. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Reaktorentwicklung). Feb 1977. Transla- 
tion of KFK—2549, 1977. 67p. Dep. NTIS, PC A04/MF AOl. 

A theoretical study of bubble collapse under idealized condi- 
tions (infinite incompressible fluid) provides some fundamental re- 
sults about the pressure variations generated around the bubble. The 
pressure behavior occurring during vapor bubble collapse in conden- 
sation experiments can be explained empirically by means of a simple 
power series formula for the bubble radius, so that the measured 
values of pressure development enable conclusions to be made for 
the approximate initial bubble size. A simple model shows for very 
short-term pressure pulses the limiting influence exerted by the 
compressibility of water on the pressure amplitudes. Using a simpli- 
fied coupled fluid-structure model, it is shown that these short-term 
pressure pulses cause only tolerable local bending stresses in the wail 
of the pressure suppression system (PSS). 


31058 Emergency core cooling apparatus. Ueda, H. (to Nippon 
Kokan K.K., Tokyo). Japanese Patent 1977-17,194/A/. 31 Jul 1975. 
3p. (In Japanese). 

A method to promote natural circulation switching with 
reduction of the transient retention period by the provision of a 
circuit consisting of a jet pump operated by a pressure storage tank 
in case of emergency is described. At the time of loss of the main 
power source, a natural circulation valve and a solenoid operated 
directional control valve are opened to form a natural circulation 
path immediately or after the lapse of a delay time until the flow rate 
of a cooling water pump is reduced to a predetermined value, 
whereby water pressure from a pressure storage cooling water tank 
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is forced to the nozzle side of the jet pump to produce a force for 
starting the natural circulation. 


31059 Emergency core cooling equipment. Ueda, H. (to Nippon 
Kokan K.K., Tokyo). Japanese Patent 1977-17,195/A/. 31 Jul 1975. 
6p. (In Japanese). 

A method to permit a nuclear research reactors to be protect- 
ed by cooling at the time of emergency stop of the reactor by 
arranging to cause pool water to fall by gravity with operation of a 
damp valve and an emergency cut-off valve caused at the time of 
—e of total power source for cooling is described. A damp 
tank system, with permits emergency cooling without changing the 
direction of cooling water and with the action of gravity by an 
emergency cut-off valve provided with a damp valve constructed as 
three-way valve system with a combination oF a damp valve and an 
emergency cut-off valve and is also provided with a damp tank 
having a buffle member for ensuring the quantity of cooling water 
corresponding to the quantity of disintegration. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 30573, 31300, 31898, 31899, 32419 


31060 Assessment of mechanical energy storage for solar sys- 
tems. Dodd, H.M. Jr. (Sandia Labs., Albuquerque, NM); Stewart, 
R.E.D.; Varnado, S.G.; Aronson, E.A.; Chang, G.C. pp 1174-1180 
of Proceedings of the 12th intersociety energy conversion engineer- 
ing conference. Vol. II. La Grange Park, IL; American Nuclear 
Society, Inc. (1977). 

From 12. intersociet} energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The primary objective of this study is to assess the relative 
merits of various mechanical energy storage systems when used in 
conjunction with solar and wind sources. This initial study consid- 
ered flywheel, pneumatic (compressed air) and underground pumped 
hydro storage concepts. Both thermal and photovoltaic collectors 
utilizing stationary flat plate through total tracking focused systems 
were included. For wind collection, a horizontal axis wind turbine 
was modeled. Electrical load demands from single residences 
through utility grids were included. Alternative systems were ranked 
according to levelized, busbar energy cost calculations, and the 
amount of displaced, conventionally generated electricity also 
served as a benefit measure. 


MAGNETIC 
REFER ALSO TO CITATION(S) 32175, 32421 


31061 (LA—7110-MS) Structural design for a 10-GWh SMES 
vacuum vessel. Bennett, J.G.; Anderson, C.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 36p. 
Dep. NTIS, PC A03/MF AO1. 

An approximate solution to the problem of the nonlinear 
elastic deformation of a periodically point-supported cylindrical shell 
is obtained. This solution is used to investigate the structural design 
of the vacuum vessel for the large underground SMES concept. 
Vacuum vessel designs are evaluated by varying such parameters, as 
shell thickness, support spacing, material properties and physical 
configuration to keep the amount of material used and construction 
cost to a minimum. 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 31060, 31820 


31062 Compressed air energy storage for electric utility load 
leveling. Vosburgh, K.G. (General Electric Co., Schenectady, NY); 
Golibersuch, D.C.; Jarvis, P.M.; Bast, J.A.; Eskesen, J.H.; Mitchell, 
A.S.; Sosnowicz, E.J.; Serata, S.; Pepper, J. pp 1016-1022 of Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The results of a conceptual design of a compressed air energy 
storage plant employing a solution mined salt cavern located on the 
McIntosh dome in southwestern Alabama are presented. A weekly 
storage cycle is used and power is generated at 800 MW for 2000 
hours per year. Various design options are discussed, including a 
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plant optimized for peaking duty. An evaluation of the operating 
economics of the designs, a new method for computing the efficien- 
cy of compressed air storage plants, and a discussion of experiments 
which might be performed at a demonstration plant are also present- 
ed. 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 31060, 31896 


31063 Lowering the pressure pulsations in pumped storage plant 
penstocks by admission of air under the runner. Zolotov, L.A.; 
Klabukov, V.M.; Vladimirskii, V.M. Gidrotekh. Stroit.; No. 8, 12- 
14(1976). (In Russian). 

General results are given of research on the pressure pulsa- 
tions in various cross sections along the length of the penstock at the 
Kiev pumped storage plant. Admission of air into the runner area 
was shown to be an effective means of damping the pressure 
pulsations along the entire length of the penstock when reversible 
hydromachines are operated in the turbine mode. Admission of 750 
liters/s of atmospheric air (at p = 1 kg/cm? t° = 20°C, static head 
70.8 m) reduced the relative pressure fluctuations to 59 percent. 
Under similar conditions the admission of compressed air reduced 
the relative pressure pulsations to 45.5 percent. The greater reduc- 
tion with compressed air is explained by the fact that the flow rate 
remains constant during the closing of the guide vanes, whereas with 
atmospheric air the flow rate gradually diminishes. 


31064 Rock investigations for Camlough Underground Power 
Station. Seddon, B.T. (Binnie and Partners, London). pp 370-381 of 
Field instrumentation in geotechnical engineering. New York; Hal- 
sted Press (1974). 

From Field instrumentation in geotechnical engineering; 
London, UK (30 May 1973). 

See CONF-7305133—. 

Site investigations comprising detailed geological —_s 
drilling, boring and trenching were carried out during 1969 to 
establish the feasibility of the project. These investigations included 
an 80 m deep drill hole on the line of the power station access tunnel 
and holes of similar depth on the upper dam site above the power 
station. Results of the investigations are presented along with a brief 
description of the plant which is now under construction. (TFD) 


CAPACITOR BANKS 


REFER ALSO TO CITATION(S) 32428 


FLYWHEELS 
REFER ALSO TO CITATION(S) 31060, 31297 


31065 (N—77-29620) Energy accumulation through stationary 
flyweel systems. Final report. Brandstaedter, O. (Maschinenfabrik 
Augsburg-Nuernberg (M.A.N.) A.G., Muenchen (Germany, F.R.)). 
Dec 1976. 205p. (BMFT-FB-T—76-58). NTIS PC A10/MF AOI. 

General conditions for the economic use of stationary (large 
scale) flywheel plants were investigated. Problems of construction 
and technical use were clarified. It appears that a storage capacity of 
up to 10 MWh per unit may be achieved. Possibilities for application 
exist for bulk-customers and railways. The economics and financial 
effectiveness of a storage unit of a virtual test plant with less than 1 
MWh storage capacity is demonstrated. The most important result, 
according to the state of the art, is that only the flywheel offers the 
possibility to store electrical energy that is consumer oriented instead 
of oriented only to power-plants. 


31066 (SAND—77-1061C) Composite-rim flywheel . 
Reedy, E.D. Jr. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 12p. (CONF-780502—5). Dep. NTIS, 
PC A02/MF AO1. 

From 23. national SAMPE symposium; Anaheim, CA, USA 
(2 May 1978). 

The design of a flywheel which incorporates a circumferen- 
tially wound rim is described. The design required the selection of 
materials and configuration for rim and hub, and a means of attach- 
ing the rim to the hub. The method used to fabricate prototype 
flywheels of this design is discussed. 


31067 (UCRL—80604) Current status of composite flywheel de- 
velopment. Toland, R.H. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 17 Jan 1978. Contract W-7405-ENG-48. 23p. 
(CONF-780502—4). Dep. NTIS, PC A02/MF AO1. 
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From 23. national SAMPE symposium; Anaheim, CA, USA 
(2 May 1978). 

Recent developments in the applications of fiber composite 
materials to flywheel energy storage systems are reviewed. The 
impact of these materials on flywheel energy storage is discussed in 
relation to transportation systems, specifically the performance re- 
quirements and the effect of system constraints on the ultimate 
effectiveness of the composite rotors. General flywheel design con- 

ts are discussed in light of several performance criteria and the 
inherent design and material limitations, including those affecting 
reliability and life. Specific composite rotors that have been built and 
tested are discussed in terms of their demonstrated performance and 
are assessed for their potential. Recent government-sponsored re- 
search and development programs also are briefly reviewed and 
recommendations are made for future work. In addition, the impor- 
tant literature on this subject is referenced. 


31068 Multiple ring inertial energy storage wheel with improved 
inter-ring connector. Gordon, H.S. (to Electric Power Research 
Inst., Inc.). US Patent 4,058,024. 15 Nov 1977. Filed date 9 Jun 1976. 
12p. 


An inertial energy storage rotor defined by a plurality of 
independent, concentric rotor rings rotatable about a vertical axis is 
described. A spacer ring connects each outer rotor _ to its 
adjacent inner rotor ring and is constructed of a substantially rigid 
material. The spacer ring has a cylindrical configuration and a 
plurality of slots which alternatingly extend from opposing axial 
ends of the ring towards the opposite end of the ring. The slots 
terminate short of such opposite end. The spacer ring includes first 
and second connecting tabs which are disposed at the respective 
axial ends of the ring for engaging and rotationally interlocking the 
rings, supporting the outer ring on the inner ring, maintaining the 
rings concentric with respect to each other, and permitting differen- 
tial dilations in the rings during high rates of rotation of the wheel. 


THERMAL 


REFER ALSO TO CITATION(S) 30574, 30575, 30576, 30584, 
30605, 31212, 31892, 31893 


31069 Heat-storage unit and system. Engelbrecht, H. (to Sadao 
Shimoda). US Patent 4,071,079. 31 Jan 1978. Priority date 31 Jul 
1974, Australia. 6p. 

A heat storage unit using salt or a salt mixture is described. 
Heat is extracted from the unit by converting water to steam and a 
series of pipes is provided extending to different depths in the salt. 
The pipes extend to different heights at the top of the unit so that 
water first overflows into the pipe extending the shortest distance 
into the salt. This results in the salt in the unit solidifying from the 
top downwards, thereby obviating problems caused by molten salt 
migrating to spaces at the foot of the container caused by contrac- 
tion of salt on solidification. A heating system uses several such units 
with electrical heating between the units and pumped circulation of 
the condensate from the generated steam. An alternative system uses 
steam generated in such units selectively to drive a turbine for 
refrigeration equipment in a cooling system or to heat the heat 
exchange medium in a heating system. 


31070 Fusion-type thermal storage accumulator with disc! 
apparatus. Laing, N. US Patent 4,064,931. 27 Dec 1977. Priority date 
30 Sep 1974, Austria. 4p. 

An apparatus and method for thermally discharging a heat 
storage accumulator containing a fusible storage substance the densi- 
ty of which is greater in the solid state than in the liquid state are 
described. The apparatus has means for creating a fluid vortex of the 
storage substance and scraper means for scraping crystallized storage 
substance off a heat sink portion of the accumulator such that 
crystallized storage substance is removed from the heat sink and 
transferred to the periphery of the accumulator. 


31071 System for thermal energy storage, space heating and 
cooling and power conversion. Gruen, D.M.; Fields, P.R. US Patent 
Application 773,363. 1 Mar 1977. 14p. 

An integrated system for storing thermal energy, for space 
heating and cooling, and for power conversion is described which 
utilizes the reversible thermal decomposition characteristics of two 
hydrides having different decomposition pressures at the same tem- 
perature for energy storage and space conditioning and the expan- 
sion of high-pressure hydrogen for power conversion. The system 
consists of a plurality of reaction vessels, at least one containing each 
of the different hydrides, three loops of circulating heat transfer fluid 
which can be selectively coupled to the vessels for supplying the 
heat of decomposition from any appropriate source of thermal 
energy from the outside ambient environment or from the spaces to 
be cooled and for removing the heat of reaction to the outside 
ambient environment or to the spaces to be heated, and a hydrogen 
loop for directing the flow of hydrogen gas between the vessels. 


ERA VOL. 3, NO. 13 


When used for power conversion, at least two vessels contain the 
same hydride and the hydrogen loop contains an expansion engine. 
The system is particularly suitable for the utilization of thermal 
energy supplied by solar collectors and concentrators, but may be 
used with any source of heat, including a source of low-grade heat. 


CHEMICAL 
REFER ALSO TO CITATION(S) 30038, 30482, 30526, 31673 


31072 (CONF-770955—4) Transmission of energy by open-loop 
chemical energy pipeline. Baker, N.R. (Institute of Gas Technology, 
Chicago, Ill. (USA)). 1977. Contract EE-77-C-02-4234. 6p. Dep. 
NTIS, PC A02/MF AOl1. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

primary objective of this program is to evaluate the 

technical feasibility and, in a preliminary fashion, the economic 
viability of transmitting and storing energy by an open-loop modifi- 
cation of the reversible chemical energy pipeline system known as 
EVA/ADAM. The work designed to achieve this objective in- 
cludes: (1) the preliminary design of a nuclear (HTGR) and meth- 
ane-based open-loop system; (2) evaluation of energy sources as 
alternatives to those in the preliminary design (e.g., coal gasification 
and HTGR/LNG)); (3) assessment of the feasibility of using existing 
natural gas pipelines and storage systems for the synthesis gas; (4) 
assessment of existing methanation technologies and interchangeabil- 
ity of the SNG with natural gas; (5) evaluation of the various 
alternative energy end-uses for heat, SNG, and electricity; and (6) 
development of two conceptual designs and evaluation of their 
economics and environmental impacts. 


BATTERIES 
REFER ALSO TO CITATION(S) 31793 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 30526, 31101 


31073 (COO—2566-30) Ford/ERDA sodium—sulfur battery de- 
velopment, Phase II. Progress report No. 30, November 1—December 
31, 1977. Topouzian, A. (Ford Motor Co., Dearborn, Mich. (USA)). 
Feb 1978. Contract EY-76-C-02-2566. 28p. Dep. NTIS, PC A03/MF 
AOl. 

Research in five areas is reported. Specifications for an elec- 
tric-vehicle battery to meet a duty cycle of 100 miles CVS are given. 
Work on system design and component development for a one-MW 
load leveling battery is summarized. Cr—Ni alloys were investigated 
for use as the sulfur container material. B’’-alumina electrolyte tubing 
is being produced and evaluated on a prepilot-plant scale; sealing 
problems are discussed. Results of cell fabrication and testing are 
presented. 2 figures, 8 tables 


31074 (N—77-30610) Fabrication and testing of large size 
nickel—zine cells. Klein, M. (Energy Research Corp., Danbury, 
Conn. (USA) ). Apr 1977. Contract NAS3-19415. 62p. (NASA- 
CR—135200). NTIS PC A04/MF AOl1. 

The design and construction of nickel-zinc cells, containing 
sintered nickel electrodes and asbestos coated organic separator 
materials, were outlined. Negative electrodes were prepared by a 
dry pressing process while various inter-separators were utilized on 
the positive electrodes, consisting of non-woven nylon, non-woven 
polypropylene, and asbestos. 


31075 (TID—27914) Development of an iron—air battery system _ 
for electric vehicles. Progress report No. 10, June—October 1977. 

Buzzelli, E.S. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). 

Research and Development Center). Nov 1977. Contract EY-76-C- 

02-2949. 20p. Dep. NTIS, PC A02/MF AOi. 

The development program on secondary iron—air cells con- 
tinued to advance both electrodes as well as establish state-of-the-art 
characteristics for 100-cm? cells. Investigations on the air electrodes 
studied alternate electrode compositions fabricated by either the dry 
powder method or the wet pasting technique. Work on the iron 
electrode concluded some of the studies which were in progress, 
initiated some exploratory work dealing with metal additives to the 
electrode, at a reduced level of effort. A new 25-foot hydrogen belt 
furnace was installed and made operational for iron electrode fabri- 
cation and studies. Increased effort was put into the building and 
testing of iron—air cells. These tests are initially intended to demon- 
strate the cyclic stability of both the electrodes to establish a base 
line for future comparisons in a variety of configurations, without 
immediate concern for an optimized design. Results to date showed 
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cyclic stability of the capacity of the iron electrode in 100-cm? cells, 
while other cells showed stable voltage characteristics of the air 
electrode. Work on cells is continuing at this increased level of effort 
in order to incorporate the best electrodes, from half-cell tests, to 
demonstrate cell characteristics for extended cycling. 5 figures, 2 
tables. 


31076 Battery for electric powered vehicles. Kinsey, L.R. US 
Patent 4,074,017. 14 Feb 1978. Filed date 22 Nov 1976. 14p. 

A wet cell storage-type battery which may be quickly re- 
stored to a fully charged condition by the removal and replacement 
of its electrical generating elements or slowly recharged in the 
normal manner is described. 9 figures. 


31077 Rechargeable voltaic cell with lead mercury amalgam 
anode and lead peroxide cathode. Ruben, S. US Patent 4,074,029. 14 
Feb 1978. Filed date 3 Jun 1976. 4p. 

In this rechargeable voltaic cell both the cathodic and anodic 
reactants are derived from the electrolyte. The cell comprises an 
anode of lead mercury amalgam, an electrolyte of lead sulfamate and 
sulfamic acid, and a cathodic reactant supported on a stainless steel 
base. 1 figure. 


31078 Rechargeable electrical energy storage device. Symons, 
P.C.; Amato, C.J. (to Energy Development Associates). US Patent 
4,072,540. 7 Feb 1978. Filed date 14 Feb 1974. 8p. 

An electrical energy storage device comprising at least one 
cell containing a normally positive electrode at which a halogen is 
reduced and a normally negative electrode at which a metal is 
oxidized during an electrical discharge of the storage device is 
described. The halogen and oxidizable metal components consumed 
during the electrical discharge of the device are regenerated during 
an electrical recharging of the storage device, and the halogen 
component is recovered and converted to a halogen hydrate for 
storage in the system. 5 figures. 


31079 Electric accumulator with a solid electrolyte. Voinov, M. 
(to Battelle Development Corp.). US Patent 4,069,372. 17 Jan 1978. 
Filed date 30 Nov 1976. 10p. 

Electric accumulators of the type discussed consist of an 
anode compartment containing an anode formed from at least one 
metal selected from the group consisting of metals belonging to 
Groups Ia, Ila, IIb, and IIIb of the periodic table of elements; a 
cathode compartment containing a cathode formed at least partly 
from a conducting member comprising a substance capable of ac- 
cepting electrons to form anions by cathodic reduction; and an 
electrolyte consisting of a substance capable of dissolving the prod- 
uct or products generated during discharge of the accumulator. The 
anode compartment and cathode compartment are separated from 
each other by a wall impervious to fluids and formed from a solid 
mineral electrolyte capable of allowing selective migration of the 
anode metal in the form of cations. Improvement is made by adding 
to the anode compartment a salt of the anode metal between the 
anode and the separation wall. 1 figure. 


31080 Pump battery system. Carr, P. (to Energy Development 
Associates). US Patent 4,068,043. 10 Jan 1978. Filed date 11 Mar 
1977. 4p. 

A circulating electrolyte-type battery is disclosed in which 
the cell containing two electrodes is divided into compartments by a 
porous separator and in which the outlet lines from the two com- 
partments to the electrolyte storage reservoir have different resis- 
tance to electrolyte flow. 1 figure. 


31081 Cell containing chalcogenide cathode, alkali metal anode 
(and solid halo-aluminum alkali metal compound electrolyte. Rao, 
B.M.L.; Sibernagel, B.G. (to Exxon Research and Engineering Co.). 
US Patent 4,066,824. 3 Jan 1978. Filed date 4 Jan 1977. 6p. 

A novel electrochemical cell is disclosed utilizing an anode 
which contains as the anode-active material an alkali metal; a cath- 
ode which contains as the cathode-active material a chalcogenide of 
the empirical formula M’Z/sub n/, wherein M’ is one or more metals 
selected from the group consisting of titanium, zirconium, hafnium, 
niobium, tantalum, and vanadium, Z is one or more chalcogens 
selected from the group consisting of oxygen, sulfur, selenium, and 
tellurium, and n is a numerical value between about 1.8 and about 
3.2; and an electrolyte consisting essentially of one or more solid 
alkali metal aluminum  tetrahalide compounds of the formula 
MA1Xg, wherein M is an alkali metal and X is one or more halogens 
selected from the group consisting of chlorine, bromine, and iodine. 
Preferred is the cell wherein the anode is lithium, the cathode 
contains as its cathode-active material TiS2, and the electrolyte 
consists essentially of LiAICl,. 2 tables. 


31082 Metal—halogen electrochemical cell. Eustace, D.J. (to 
Exxon Research and Engineering Co.). US Patent 4,064,324. 20 Dec 
1977. Filed date 7 Apr 1976. 8p. 

An improved metal—halogen electrochemical cell, particular- 
ly, a zinc bromide cell, contains a water-soluble organo substituted 
amino acid salt in the electrolyte which forms a substantially water- 
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insoluble liquid complex with cathodic halogen, self-discharge of the 
cell is thereby reduced. 1 figure, 3 tables. 


31083 (UCID—17426-77-8-9-10-11) Lithium—water—air _bat- 
tery project: progress during the months of August—November. 
Cooper, J.F.; Hosmer, P.K.; Krikorian, O.; Kelly, E.; Parrish, W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 20 
Dec 1977. Contract W-7405-ENG-48. 20p. Dep. NTIS, PC A02/MF 
AOl. 

Work done on the Lithium—Water—Air Battery Research 
Program in the work period August through November, 1977, is 
summarized. A prototype single-cell fuel cell was developed. The 
single galvanic cell consists of two 30-cm square aluminum plates 
separated by a two-faced air cathode mockup. The purposes of the 
model are to determine ease and cost of electrode servicing and 
weight and manufacturing cost of the hardware. Projections of fuel 
cell performance and cost were made, based on the prototype cell 
and the performance of cells of similar anode—cathode spacing 
produced by Lockheed Missiles and Space Company. Performance 
is a strong function of the weight of water carried in the fuel cell, as 
water is the limiting reactant when sufficient aluminum is carried for 
a vehicle range of 1600 km. Research concerning the electrochemis- 
try of calcium in aqueous chloride—hydroxide electrolytes is sum- 
marized with reference to a recent presentation of the work at the 
Fall Meeting of the Electrochemical Society. Polarization curves 
were obtained for the aluminum alloy used by Lockheed in fuel cell 
research. The experimental data agree closely with Lockheed’s 
published results. 9 figures, 1 table. 


31084 Alkaline flat cell battery. Tamminen, P.J. US Patent 
4,060,670. 29 Nov 1977. Priority date 10 Nov 1972, Finland. 8p. 

A hermetically sealed flat cell with an alkaline electrolyte and 
a battery made out of a number of such cells are described. Both the 
positive and the negative electrode layer of each cell of the battery 
are provided with a supporting plate, preferably covering the whole 
outside of the respective layer. This plate incorporates a current 
collector, the outside of each current collector being provided at the 
contact area with a relatively thick, plastic, and sticky layer of 
chemically inert, water-repellent adhesive. Each cell is covered with 
a plastic sheet that is preferably laminated and comprises two layers, 
the inside layer of which is chemically resistant and heat sealable, the 
outside layer of which is mechanically tough and resistant to oxygen 
transmission. Enclosing of each cell is carried out by means of heat 
sealing in a vacuum. When assembling a battery, there is provided at 
the adhesive layer on both sides of each cell a contact member 
consisting of a preferably spiral-shaped pressure spring with sharp 
edges facing opposite directions, adapted to pierce the plastic cover. 
The pitch of the spring allows under pressure ample latitude of 
elastic movement so as to secure a firm electrical contact of the 
edges to the current collectors within each cell. 14 figures. 


31085 High temperature secondary batteries. Askew, B.A.; Hol- 
land, R.; Inman, D.; Markikar, Y.M.F. (to National Research Devel- 
opment Corp.). US Patent 4,060,667. 29 Nov 1977. Priority date 22 
Aug 1975, United Kingdom of Great Britain and Northern Ireland 
(UK). 4p. 

A high-temperature lithium—sulfur secondary battery is char- 
acterized in that the cathode pellet is made from titanium disulfide. 
An electrolyte pellet is preferably prepared from a mixture of alkali 
metal halides. 2 figures. 


31086 Rechargeable aqueous metal—halogen cell. Will, F.G. (to 
General Electric Co.). US Patent 4,058,651. 15 Nov 1977. Filed date 
4 Oct 1976. 6p. 

A rechargeable aqueous metal—halogen cell is described 
which includes a casing, a pair of spaced-apart porous electrode 
substrates in the casing, a fine-porous separator between the elec- 
trode substrates defining a positive and a negative electrode com- 
partment, an electrolytic solution containing a zinc salt selected from 
the class consisting of zinc bromide, zinc iodide, and mixtures 
thereof in both compartments, and an organic halogen complexing 
additive in the electrolytic solution of at least the positive compart- 
ment. 4 figures. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 30548, 31075, 31086 


31087 (AD-A—045011) Engineering evaluation tests of 20- 
ampere airborne battery charger (breadboard) manufactured by Sund- 
strand Corporation. Senderak, K.L. (Naval Weapons Support Center, 
Crane, Ind. (USA). Weapons Quality Engineering Center). 6 Jul 
1977. 40p. (WQEC/C—77-297). NTIS PC A03/MF AO1. 

A proposed military specification for aircraft Ni-Cd battery 
chargers is presented. Cyclic testing was performed on a Vapor 
airborne battery charger manufactured for DC-9 aircraft, P/N 
26340061-04 loaned to the Navy for evaluation. The results of this 
evaluation are reported herein. Following the evaluation of the 
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Vapor charger, a contract was awarded to Vapor Corporation to 
build one breadboard and three militarized 20-ampere airborne bat- 
tery chargers. Investigation of nickel-cadmium battery charge tech- 
niques with the use of the breadboard charger was conducted. The 
purpose of this investigation was to define a suitable charge tech- 
nique for incorporation in three airborne battery chargers to be built 
to requirements and delivered under contract. The results of this 
investigation are reported herein. Based upon the results of this 
evaluation, and other tests, the chargers to be manufactured by 
Sundstrand Corporation shall (1) conform to MIL-C-85050 airborne 
charger specification, (2) charge the battery at 1.0 A until the battery 
reaches 16 + or - 1.0V, (3) pulse charge the battery (main mode) at 
an average current of 24 A within an average output power enve- 
lope consisting of positive and negative pulses, (4) pulse charge the 
battery (topping mode) at a constant average current of 5 A consist- 
ing of a positive and a negative pulse. The positive pulse shall have a 
duty cycle of 20% and an amplitude necessary to achieve 5 A 
average, but not to exceed 35 A. 


31088 Indicating device for storage battery. Miyagawa, S. (to 
Miyagawa Kasei Industry Co., Ltd.). US Patent 4,074,025. 14 Feb 
1978. Priority date 29 Mar 1976, Japan. 20p. 

An indicating device for a storage battery comprises a barlike 
body which is transparent, inserted through, and held on the upper 
wall of the electrolytic vessel of a storage battery, has a pointed 
lower end, and is immersed in the electrolyte in the storage battery, 
and an indicating member which is disposed in the electrolyte near 
the lower end of the bar-like body, rotatable around a horizontal 
axis, has its specific gravity correlated with that of the electrolyte, 
and has its center of buoyancy deviated from the rotative axis 
thereof so that the indicating member is rotated as it sinks and floats 
according as the specific gravity of the electrolyte varies. The 
arrangement is such that, when the indicating member is seen 
through the transparent barlike body from above the storage battery, 
the indicating member, for example, selectively moves into and out 
of a visible range so that the manner of indication is changed 
according to the specific gravity of the electrolyte. 42 figures. 


31089 High discharge battery with depolarized plates. Aronson, 
R.R. (to Electric Fuel Propulsion Corp.). US Patent 4,074,021. 14 
Feb 1978. Filed date 19 Oct 1976. 8p. 

A battery preferably for use as a power source in an electrical 
vehicle includes a plurality of envelope en for reducing the 
concentration of waste products at the surface of the battery plates. 


The envelope separators comprise two thin sheets of microporous 
material which are bonded together at their edges and placed 
between each of the plates of the battery. The envelope separators, 
while nonconductive, are highly porous, and thereby allow electrical 


current to pass from one plate to the other through the separators in 
the electrolytic solution of the battery. The electrolyte is pumped 
into each envelope separator under pressure, and is forced out 
through the pores or small holes in the sides of the envelope to flush 
water, and loose particles of active material away from the 
plates of the battery. By forcing the electrolyte against the plates of 
the battery, the concentration or specific gravity of the electrolyte at 
the surface of the plates is increased, and thus battery efficiency is 
increased also. 3 figures. 


31090 Catalyst containing closure plug for storage battery and 

of operating storage battery. Reber, H. (to Robert Bosch 
GmbH). US Patent 4,074,024. 14 Feb 1978. Priority date 22 Feb 
1974, German, Federal Republic of (F.R. Germany). 4p. 

A closure plug containing a recombination catalyst is adapted 
to fit into an opening of a battery. It contains means for directing 
evolved oxygen and hydrogen gases to the recombination catalyst, 
and also contains gas communication means to conduct the recom- 
bined water vapor below the surface of the electrolyte, where it is 
condensed. The method is directed to operating a battery wherein 

us oxygen and hydrogen are recombined to form water vapor 
in the upper portion of the battery, and the recombined water vapor 
is then conducted through a conduit extending into the electrolyte, 
wherein it is condensed. 2 figures. 


31091 Dendrite-inhibiting electrolytic solution and rechargeable 
aqueous zinc—halogen cell containing the solution. Will, F.G. (to 
General Electric Co.). US Patent 4,074,028. 14 Feb 1978. Filed date 
9 May 1977. 12p. 
A dendrite-inhibiting electrolytic solution and rechargeable 
pees zinc—halogen cell containing the solution are described. 
e electrolytic solution contains a zinc compound, a non-ionic 
surfactant additive of oxaalkyl or polyoxaalkyl perfluoroalkane sul- 
fonamide in an amount of from 0.001 to 10 weight percent of the 
solution, and an organic solubilizer in an amount from 5 to 50 weight 
percent of the solution. The cell includes a casing, a pair of spaced- 
apart porous electrode substrates in the casing, an ion exchange 
membrane separator between the electrode substrates defining a 
positive and a negative electrode com ent, an electrolytic solu- 
tion containing a zinc compound in the positive compartment, and 
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the above electrolytic solution containing the additive and the solu- 
bilizer in the negative zinc electrode compartment. 2 figures. 


31092 Metal halogen electrochemical cell. Eustace, D.J.; Mala- 
chesky, P.A. (to Exxon Research and Engineering Co.). US Patent 
4,068,046. 10 Jan 1978. Filed date 29 Apr 1977. 12p. 

An improved aqueous metal—halogen electrochemical cell, 
particularly, a zinc bromide cell, contains a water-soluble tetraor- 
gano-substituted ammonium salt in the electrolyte which forms a 
substantially water-insoluble liquid complex with cathodic halogen, 
and thereby reduces self-discharge of the cell. Particularly preferred 
as the ammonium salt is N-ethyl, N-methyl morpholinium bromide. 1 
figure, 6 tables. 


31093 Method for mechanically a metal 
halide energy system. Romanowski, E.A. (to Energy Development 
os tes). US Patent 4,068,044. 10 Jan 1978. Filed date 18 Nov 
1971. 6p. 

he electrode for use in an electrical energy storage device 
containing an aqueous metal halide electrolyte is comprised of a 
surface on the electrode containing an electrolyte soluble binder 
with metallic particles contained therein so that during discharge the 
metal will be exposed as the binder dissolves, and thereby allow the 
metal to participate in the electrochemical reaction. 3 figures. 


31094 Sodium sulphur cells. Jones, I.W.; Robinson, G.; Bird, 
T.L. (to Electricity Council). US Patent 4,066,826. 3 Jan 1978. Filed 
date 8 Sep 1976. 10p. 

In a sodium—sulfur cell, the cathode current collector in the 
sulfur/polysulfide cathodic reactant comprises a carbon or graphite 
tube containing a solid metal, e.g., aluminum, core and a liquid 
metal, e.g., tin or a tin—lead alloy, as a conducting interface between 
the carbon or graphite tube and the core. In a preferred construc- 
tion, the current collector is axially located within a cylindrical 
electrolyte tube, the space between the electrolyte tube sg | ay sown 
tube containing the sulfur/polysulfides and a graphite felt. The outer 
surface of the graphite tube in this case may have grooves or 
recesses to form a sulfur reservoir. 5 figures. 


31095 Two phase electrolytes used as halogen traps in metal 
halogen secondary cells and batteries. Ajami, A.M.; Walsh, F.M.; 
Crouse, D.N. (to Eco-Control, Inc.). US Patent 4,065,601. 27 Dec 
1977. Filed date 14 Sep 1976. vp. 

Organic—aqueous two-phase electrolytes are disclosed in 
which the organic phase is capable of complexing halogen in cells 
and batteries of the type which utilize the electrochemical reaction 
X2 reversible 2X~, where X is Br, Cl, I or a combination of these 
halides. The organic phase of the two-phase electrolyte contains an 
organic halogen salt which provides both conductivity and the 
ability to complex halogens and prevent them from being dissolved 
in the aqueous pers of the electrolyte of the cell or battery in which 
they are used. 3 tables. 


31096 Substitute power supply and battery charger for battery 
operated apparatus. Zytka, B.J. US Patent 4,065,710. 27 Dec 1977. 
Filed date 24 May 1976. 10p. 

Terminal plates, connected to the opposite terminals of a 
direct current (dc) source, are mounted and/or formed to be enga- 
geable with the terminals of the operating batteries in a battery- 
operated device. Two terminal plates are mounted on disk-shaped 
insulation pieces or are formed into conducting disks to match the 
conventional battery shape. These terminal disks are inserted into the 
battery compartment at opposite ends of the normal batteries in 
series and with like polarities matching. Selection of the position of 
an insulating pad or disk surface results in the external source acting 
as a substitute power supply or as a charging source for rechargeable 
cells. In a special form, the terminal plates are mounted on opposite 
sides of a single insulation disk, connected to the dc source, and the 
disk inserted between tandem cells or between the end cell and 
ee contactor to provide operating energy to the device. 
13 figures. 


31097 Rapid system and method for sealed storage cells. 
Godard, P.; Lapuyade, R.H. (to Societe des Accumulateurs Fixes et 
de Traction). US Patent 4,065,712. 27 Dec 1977. Priority date 30 Oct 
1970, France. 12p. 

A system and method for effecting rapid safe charging of 
sealed storage cells embodies a charger to supply a rapid, high-rate 
charging current to the cells or battery of cells with interruption but 
once Te charging, at an optimum time to prevent cell or battery 
damage. The timing of this interruption is effected by change in 
magnitude of a continuous control signal by means incorporated in 
the cell or battery. This magnitude changes when voltage across the 
cell terminals increases above a reference voltage that varies with 
change in battery or cell temperature, the change in the magnitude 
of the control signal serving to effect interruption of rapid charging. 
Subsequent to this interruption charging at a slower rate proceeds to 
— the charge of the sealed cell or battery of such cells. 6 

igures. 
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31098 Carbon electrode assembly for lithium fused salt battery. 
Gaines, F.W. Jr.; Gaines, E.M. US Patent 4,064,330. 20 Dec 1977. 
Filed date 1 Sep 1976. 6p. 

An improved electrode assembly is provided which is adapt- 
ed for use in a lithium-type fused salt battery. The electrode assem- 
bly comprises an electrically conductive current collector member, 
an electrically conductive header for making electrical contact with 
the electrical collector member, and a surface layer of porous carbon 
which essentially surrounds the exposed surface of the collector 
member with the porous carbon having the ability to absorb lithium 
ions and preferably an apparent density ranging from about 0.7 to 
about 1.0 gras per cubic centimeter. 


31099 Sodium sulphur cells. Jones, I.W.; Ribinson, G.; Bird, 
T.L. (to Electricity Council). US Patent 4,061,840. 6 Dec 1977. 
Priority date 15 Feb 1974, United Kingdom of Great Britain and 
Northern Ireland (UK). 8p. 

In a sodium—sulfur cell, the cathode current collector in the 
sulfur/polysulfide cathodic reactant comprises a carbon or graphite 
tube containing a solid metal, e.g., aluminum, core and a deformable 
electronic conductor, e.g., graphite felt, as a conducting interface 
between the carbon or graphite tube and the core. In a preferred 
construction, the current collector is axially located within a cylin- 
drical electrolyte tube, the space between the electrolyte tube and 
graphite tube containing the sulfur/polysulfides and a graphite felt. 
The outer surface of the graphite tube in this case may have grooves 
or recesses to form a sulfur reservoir. 1 figure. 


31100 Feedthrough assembly for lithium—iron sulfide cell. 
Sharma, R.A.; Wright, W.J.; Murie, R.A. (to General Motors 
Corp.). US Patent 4,061,841. 6 Dec 1977. Filed date 15 Apr 1977. 
10p. 


In an electrochemical cell having a molybdenum terminal rod 
extending through a metallic housing, a feed-through assembly insu- 
lates the terminal rod from and bonds it to the housing. The 
assembly comprises an insulating body of aluminum nitride, yttria, or 
mixtures thereof surrounding the rod. The terminal rod is welded to 
a molybdenum ring integrally bonded to the insulating body. Also 
integrally bonded to the insulating body is a second molybdenum 
ring, which is electrically insulated from the first ring and is em- 
ployed to attach the insulator to the housing. In a preferred embodi- 
ment, the construction is employed in a lithium—iron sulfide cell to 
seal the terminal rod hermetically to the housing. 2 figures. 


31101 Alkali metal anode-containing cells having electrolytes of 
organometallic-alkali metal salts and organic solvents. Klemann, L.P.; 
Newman, G.H. (to Exxon Research and Engineering Co.). US 
Patent 4,060,674. 29 Nov 1977. Filed date 14 Dec 1976. 10p. 

Electrolyte compositions for reversible alkali metal cells, e.g., 
lithium batteries, are described which consist essentially of organic 
solvents selected from the group consisting of inertly substituted and 
unsubstituted ethers, esters, sulfones, organic sulfites, organic sul- 
fates, organic nitrites, and organic nitrates; and electrolytically 
active alkali metal salts including organometallic alkali metal salts 
having the formula ZMR/sub n/, wherein Z is an alkali metal, M is a 
metal selected from the group consisting of Zn, Cd, B, Al, Ga, In, 
Tl, Sn (stannous), P, and As, the R’s are certain organic radicals, and 
n is a numerical value equal to one plus the valence of the metal M. 
Rechargeable, high-energy-density electrochemical cells containing 
an anode having an alkali metal as its active material, a cathode (e.g., 
one having as its active material a transition metal chalcogenide), 
and “ electrolyte composition of the above type are also described. 
3 tables. 


31102 Method of preparing lithium—aluminum alloy electrodes. 
Rao, B.M.L. (to Exxon Research and Engineering Co.). US Patent 
4,056,885. 8 Nov 1977. Filed date 15 Dec 1976. 6p. 

A lithium—aluminum alloy electrode having from about 10 to 
95 percent by weight of lithium is formed by contacting a preformed 
lithium—aluminum laminate with a solution of a lithium salt in an 
organic solvent. Preferably, the laminate is supported on a wire mesh 
support structure. 3 figures, 1 table. 


31103 Method of preparing porous, active material for use in 
electrodes of secondary electrochemical cells. Vissers, D.R.; Nelson, 
P.A.; Kaun, T.D.; Tomczuk, Z. (to Energy Research and Develop- 
ment Administration). US Patent 4,048,715. 20 Sep 1977. Filed date 
27 Jan 1976. 8p. 

PAT-APPL-652,696. 

Particles of carbonaceous matrices containing embedded elec- 
trode active material are prepared for vibratory loading within a 
porous electrically conductive substrate. In preparing the particles, 
active materials such as metal chalcogenides, solid alloys of alkali or 
alkaline earth metals along with other metals and their oxides in 
powdered or particulate form are blended with a thermosetting resin 
and particles of a volatile to form a paste mixture. The paste is 
heated to a temperature at which the volatile transforms into vapor 
to impart porosity at about the same time as the resin begins to cure 
into a rigid, solid structure. The solid structure is then comminuted 
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into porous, carbonaceous particles with the embedded active mate- 
rial. 4 tables. 


31104 Method of preparing a powdered electrically insulative 
separator for use in an electrochemical cell. Cooper, T.O.; Miller, 
W.E. US Patent Application 782,874. 30 Mar 1977. 11p. 

A secondary electrochemical cell includes electrodes separat- 
ed by a layer of electrically insulative powder. The powder includes 
refractory materials selected from the oxides and nitrides of metals 
and metaloids. The powdered refractory material, blended with 
electrolyte particles, is compacted as layers onto an electrode to 
form an integral electrode structure and assembled into the cell. The 
assembled cell is heated to its operating temperature; porous layers 
of electrically insulative, refractory particles containing molten elec- 
trolyte are left between the electrodes. 2 figures, 1 table. 


31105 Thyristor rectifiers for forming and charging of storage 
batteries. Dan, I.; Serbu, V.; Pavelescu, S.; Nicula, S.; Icpe, B. Lucr. 
ICPE; No. 30, 45-53(1975). 

The basic methods used in forming and charging storage 
batteries are discussed; the peculiar elements in controlling the 
completely controlled bridge connection are also considered. A 63- 
kVA supply for forming of accumulator plates is presented. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 31291, 31293, 31294 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 32534 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 31137, 31152, 31153, 31164, 
31168, 31172, 31174, 31187, 31189, 31217 


31106 (BNL—50723) Program PRESTO: preparation of refer- 
ence energy systems through time. Beardsworth, E.; Goldstein, G. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Aug 1977. Con- 
tract EY-76-C-02-0016. 19p. Dep. NTIS, PC A02/MF A011. 

PRESTO is an interactive computer program to provide a 
convenient framework for energy accounts to specify quantitatively 
the flows in the U.S. energy system over time, and to permit 
manipulation of their values while maintaining internal consistency. 
Then, once a scenario is defined, several of its attributes and implica- 
tions are calculated (costs, total resource use, and environmental 
effects). It is based on the Reference Energy System methodology, a 
diagrammatic description of energy flows, but with the explicit 
incorporation of the time dimension. 2 figures, 5 tables. 


31107 (BNL—50753) IRATE: an interactive computer program 
for access to the energy system network simulator (ESNS) model. 
Sevian, W.A.; Abilock, H.; Michaile, S. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Apr 1977. Contract EY-76-C-02-0016. 23p. 
Dep. NTIS, PC A02/MF AO1. 

An interactive computer program was developed to facilitate 
access to the Energy System Network Simulator (ESNS) model and 
is presented in this report. ESNS is an energy-process flow model 
developed to assist in the analysis and evaluation of energy and/or 
environmental policy questions for the U.S. energy system. A prima- 
ry application for the ESNS model is the generation of perturbation 
analyses by the modification of any of the input parameters. The 
code described in this report permits individuals with a minimal 
amount of programming expertise to directly input a prepared analy- 
sis at a computer terminal. 


31108 (LBL—5299, pp 121-132) Energy analysis. 1976. 

In Energy and environment. Annual report, 1975. 

The task of the LBL Energy Analysis Group is to assess the 
multifaceted impacts within California of alternative energy-devel- 
opment paths. The objectives of the ERDA regional energy assess- 
ment program call for analyses and projections of environmental, 
economic, health, and social impacts of energy production and 
consumption by varied choices of technologies, including, of course, 
energy conservation and new technologies. To effectively serve the 
decision makers, such studies will need to highlight in quantitative 
terms the relative costs, risks, benefits, and trade-offs among alterna- 
tive energy technologies, and explore solutions to the constraints 
that may confront implementation of energy policy. In its first year, 
the LBL energy impacts assessment studies have focused on quanti- 
tative characterization of certain aspects of the California economy 
as reflected in the production and interindustry flow of goods and 
energy to final demand, the state energy structure in terms of intra- 
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and inter-regional energy flows, manpower constraints and require- 
ments for energy facilities, energy systems modeling, and further 
acquisition of data. Some short-term studies are frequently conduct- 
ed in response to urgent needs for information bearing on conse- 
quences of alternative energy policy choices. Among such studies 
conducted for ERDA are an analysis of some of the impacts of a 
nuclear moratorium on California, and an assessment of effects of 
future coal utilization in California. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 30060, 31122, 31123, 31144, 
31145, 31163, 31182, 31239, 31241, 31242, 31243, 31244, 31290 


31109 (CONF-770870—, pp 54-60) Socio-economic efficiency 
and appropriate technologies for energy. Crissey, B.L. (Sun Spot 
Energy Consultants, Bloomington, IL). 1977. 

From Proceedings of the faculty institute energy conserva- 
tion) theory and practice; Oak Ridge, TN, USA (1 Aug 1977). 

In Energy conservation: theory and practice. 

Technology developed in an era of abundant natural re- 
sources and relatively scarce human labor is thought by many to be 
inappropriate in today’s world of rapidly depleting natural resources 
and persistent unemployment. A new breed of technology is emerg- 
ing that promises to be socio-economically efficient by having im- 
portant beneficial side effects upon such national problems as energy 
resource and capital shortages, environmental degradation, and un- 
employment. These technologies are becoming known as intermedi- 
ate, soft, alternative, or appropriate technologies. Examples of ap- 

ropriate technologies in several areas are provided, and the reasons 
or the development of such technologies are examined. The poten- 
tial for appropriate energy technologies is explored and it is conclud- 
ed that these technologies could make a significant contribution to 
solving the energy problem if market prices for nuclear and depleta- 
ble energy sources were not held to artificially low levels. 


31110 (EPRI-EA—586) Overview of the economic theory of 
uncertainty and its implications for energy supply. Gilbert, R.J.; 
Newbery, D.M.G.; Stiglitz, J.E. (Microeconomic Associates, Berke- 
ley, Calif. (USA)). Jan 1978. 83p. Dep. NTIS, PC A03/MF AOl. 

This report is an excerpt from the interim report of a study on 
the effects of risk on prices and quantities of energy supply. It is an 


overview of economic theory of uncertainty and summarizes much 
of the economics literature of the past 10 to 15 years on risk and 
uncertainty. After a brief introductory section, the second section 
reviews the economic principles of risk bearing, which include such 
— as the measurement of risk, the institutional structures by 
which risks are shared in the economy, activities that reduce risk, 
and market mechanisms that provide incentives for risk reduction. 
The third section examines the effects of uncertainty on the price 
and quantity decisions of firms. It reviews the sources of risk, the 
characteristics of risk, the producer's attitudes toward risk, and the 
effects of market structure and regulation on decision making. 


31111 (ERDA—77-79) Managing the socio-economic impacts of 
energy development: a guide for the small community. (Energy Re- 
search and Development Administration, Washington, D.C. (USA). 
Office of Planning, Analysis, and Evaluation). Sep 1977. Contract 
EA-77-C-10-0037. 82p. Dep. NTIS, PC A05/MF AOI. 

A decision concerning large-scale energy development is 
usually a complex one requiring cooperation of all levels of govern- 
ment as well as the general public and the private sector. The 
purpose of this handbook is to provide local officials with guidance 
regarding how they may assess, plan, and manage the socio-econom- 
ic impacts of such development. Key areas of discussion in this 
report include: employment; personal income; housing; education; 
transportation; water supply; solid waste collection and disposal; 
waste water treatment; health care; recreation; and safety. It is 
unrealistic to expect the typical small community to develop capa- 
bilities to independently evaluate a highly technical development 
which to them is a one-time occurrence. Thus, local officials must be 
aware of resources which they may tap for information and assist- 
ance at other levels of government. This handbook advises local 
officials on how they should organize to most effectively participate 
in assessing, planning, and managing energy development and how 
to insure that information is collected and analyzed to reflect local 
priorities and future planning needs. 


31112 (ERDA—77-90) Assistance from energy developers: a ne- 
gotiating guide for communities. (Energy Research and Development 
Administration, Washington, D.C. (USA). Office of Planning, Anal- 
ysis, and Evaluation). Sep 1977. Contract EA-77-C-10-0037. 79p. 
Dep. NTIS, PC A05/MF AO1. 

National concern over the energy future of the United States 
has focused increased attention on ways to attain greater domestic 
energy self-sufficiency. Toward this end, public and private policies 
and actions are evolving to increase reliance on more-abundant 
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domestic energy resources such as coal and to develop new technol- 
ogies to exploit those resources. The focus of this guide is on a 
eneral approach and the generic information needed to negotiate 
or assistance in managing, minimizing, or averting adverse commu- 
nity impacts from energy-development projects. No claim is made 
that this guide provides all of the information and techniques neces- 
sary. The negotiating process, negotiating leverage, impact and 
needs assessments, government and developer assistance, and negoti- 
ating strategy are discussed. A case study is made of Mineral City, 
Coal County, USA (fictitious), based on experiences of actual com- 
munities where a coal gasification plant is located. 


31113 (ERDA—77-91) Models and methodologies for assessing 
the impact of energy development. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA). Office of Planning, 
Analysis, and Evaluation). Sep 1977. Contract EA-77-C-10-0037. 
4lp. Dep. NTIS, PC A03/MF AOl1. 

The purpose of this report is to locate models and methodolo- 
gies relevant to assessing the impact of energy-development projects 
on local communities. The most important community service areas 
impacted are: housing, transportation, solid waste, water supply, 
waste water treatment, recreation, education, health care, and public 
safety. This report surveys the major land use, transportation, eco- 
nomic-demographic, and simulation models and methodologies to 
analyze their performance vis-a-vis data requirements, model valid- 
ity, and ease of use. In reviewing models and methodologies, one 
finds that most of what exists was not designed specifically for 
evaluating energy development impacts. The overwhelming major- 
ity of the models developed to date were designed for forecasting 
and managing orderly growth in a large urban environment. Howev- 
er, energy development projects do not normally contribute to 
orderly growth. Moreover, a large number of the communities 
impacted are small and rural rather than large and urban. As a result, 
the models and methodologies reviewed in this report, although 
representative of what is currently available, are not purported to be 
ideally suited for energy development impact planning in their 
present form. 


31114 (FE/2517—1) Review of methodology for determining a 
cost-based price of energy products. English, J.M. (Econergy, Inc., 
Los Angeles, Calif. (USA)). Jan 1977. Contract EX-76-C-01-2517. 
25p. Dep. NTIS, PC A02/MF AO1. 

In the report, Benefit Costs and Risks for Portfolios of Coal 
Demonstration Plants,” May 1976 by J. Morley English and Asso- 
ciates under ERDA Contract E(49-18)-2255, a portfolio approach 
for selecting appropriate fossil-energy projects was developed. This 
was essentially a comparison of alternative portfolios based on costs 
coupled with benefits derived from a given product price. The given 
product price was chosen arbitrarily and considered to be the same 
for all projects. The validity of cost determination metholology is 
examined and ways for improving it are suggested. The improved 
methodology may be used in both the given price-based portfolio 
and the cost-based price portfolio with improved results. 


31115 (PB—272446) Institutional constraints and opportunities. 
Study Module V. Report on Tasks 4, 5, 6, and 7. Final report. Balmer, 
D.G.; Mattersdort, G.H.; Kelly, K.R.; Foote, J.H. (Northwest 
Energy Policy Project, Portland, Oreg. (USA)). 1977. 307p. NTIS 
PC Al4/MF AO1. 

This report discusses (1) public participation in energy deci- 
sion-making; (2) energy rate-making; (3) energy facility siting; and 
(4) unconventional energy sources as institutional policy levers from 
the standpoint of regional and state considerations in Oregon, Wash- 
ington, and Idaho. 


31116 Oil and economics. Banks, F.E. (Uppsala Univ.). Energy 
Policy; 6: No. 1, 76-78(Mar 1978). 

Looking at the prolonged depression that has gripped the 
industrialized world following the quadrupling of oil prices by 
OPEC, the author considers that most of the blame lies with the 
governments of the major importing countries. Instead of relying on 
monetary policies, he feels they should instead concentrate on the 
direct manipulation of employment. 


31117 Economics to make policy by. Mosaic; 9: No. 1, 2-7(1978). 

There are 12 members on the Brookings Panel on Economic 
Activity. The panel convenes three times per year, at which time 
pertinent economic subjects are discussed and ideas exchanged. The 
searching debates are part of a unique process that generates the 
nation’s leading journal of applied macroeconomics, Brookings 
Papers on Economic Activity. With this publication, it is felt that 
years are cut from the loop that links scholars to the government and 
industry leaders that need their output. The process, the timeliness of 
the information, and its impacts are discussed. The journal “fills a 
gap between economic research and policy activity,” Courtenay 
Slater says. (MCW) 


31118 Influence of gasoline price and availability upon recreation 
travel propensity. Moncrief, L.W. (Michigan State Univ., East Lan- 
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sing); Mouser, T.W.; Pitrak, P. Energy Commun.; 3: No. 5, 431- 
447(1977). 

During the "Energy Crisis” of 1974, Americans became more 
aware of the importance of energy and its relation to the automobile. 
The auto-influenced travel industry is one sector of the economy 
affected by changing gasoline conditions. This paper seeks to exam- 
ine preliminary investigations into the relationships between gasoline 
conditions and travel propensity, and makes recommendations in 
regard to future research and policy needed at a time when energy 
problems are again reaching crisis proportions. 


31119 Sociological dimensions of the energy crisis: a follow-up 
oe D. Houston, TX; Univ. of Texas (1976). 274p. (NP— 
23009). 


This report deals with the results of a second-wave study of 
the energy-related attitudes and behaviors of a sample of Texas 
households. The initial study was conducted during the months of 
April and May 1974 (see EAPA 1: 1175). The major purpose of this 
second wave was to determine the extent of change, if any, that 
might have occurred in the energy conservation attitudes, values, 
and behavior of Texas citizens interviewed in the first study. This 
follow-up survey was undertaken in the spring and summer of 1975 
and leads the authors to conclude that while there is an increase in 
the number of people who are inclined to be more accepting of the 
energy-crisis argument, the crisis itself does not represent a major 
concern for most people. For many people the energy crisis is just 
one more problem or crisis in everyday life. When asked to assess 
the importance of the energy crisis in the context of other concerns 
and problems, the energy crisis ranked last. Respondents placed a 
much greater emphasis upon concerns with employment, recession, 
inflation, crime, pollution, medical services, fire and police protec- 
tion, and educational institutions. It is apparent that there does exist a 
crisis or problem climate in this country. Within this context and 
climate of problems and crises, people begin to sort out those of the 
most personal and immediate concern. The energy crisis is not one 
that is perceived as demanding an immediate or personal need for 
resolution. Obviously, in a social climate filled with more-pressing, 
more-immediate, and more-threatening social, economic, and psy- 
chological consequences, it is far fetched to think that people will 
focus in upon issues that can conveniently be stored away for future 
consideration. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 30208, 30237, 31111, 31113, 
51730, 31789, 31794, 31796, 31828, 31897 


31120 (BNL—50754) Data bank for the geographical allocation 
of future U.S. energy supply facilities by county. Sevian, W.A.; 
Bozzo, S.R. (Brookhaven National Lab., Upton, N.Y. (USA)). May 
ay Contract EY-76-C-02-0016. 32p. Dep. NTIS, PC A03/MF 
AOl. 

To aid the analysis and evaluation of the biomedical and 
environmental effects of future energy systems, a county-level data 
bank of future U.S. energy supply facilities is considered. This data 
file attempts to fulfill a requirement for a county-level imformation 
source useful in future energy supply and utilization projections, and 
the generation of closer links between energy resources, their devel- 
opment and use, and a comprehensive set of the effects of energy 
consumption. The data file format contains such items as fuel type, 
process type, year of planned availability, production capacity, em- 
ployment, and state and county of location for each facility; these 
formats are described in detail. Finally, a system that has been 
developed incorporating the data bank of future energy supply 
facilities for the analysis of the biomedical and environmental conse- 
quences of energy production and consumption is described. 22 
tables. (RWR) 


31121 (EPA—600/9-77-018) Appalachian mineral resource de- 

velopment: environmental factors. Gage, S.J.; Truett, J.B. (Environ- 

— Protection Agency, Washington, D.C. (USA)). Aug 1977. 
p- - 

Part of Decision Series. 

This volume is part of the Energy/Environment R and D 
Decision Series. The series presents the key issues and findings of the 
Interagency Energy/Environment Research and Development Pro- 
gram in a format conducive to efficient information transfer. The 
volumes are of three types: Summaries—short synopses of larger 
research reports; Issue Papers—concise discussions of major energy/ 
environment technical issues; and Executive Reports—in-depth dis- 
cussions of an entire program area. 


31122 (EPA—625-3-76-005) Choosing the optimum financial 
strategy for pollution control investments. Marshall, C.; Commins, J. 
(JACA Corp., Fort Washington, Pa. (USA)). Jun 1976. 61p. Corp., 
Fort Washington, PA. 
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This publication contains a discussion of the tax and financing 
positions of 3 hypothetical firms with different management goals, 
but with similar capital expenditure for pollution control. Chapter II 
analyzes the standard depreciation tax methods and others which 
have been established for pollution control facilities. Chapter III 
examines the costs of different methods of financing pollution con- 
trol equipment. Chapter IV relates the financing and tax strategies 
for pollution control equipment to overall company financial strate- 
gies in order to select an optimum financial strategy for the equip- 
ment. Chapter V examines the availability of Federal incentives that 
also require state involvement and examines examples of additional 
incentive provided by states. Chapter VI examines the financial 
benefits of private treatment of industrial wastewater and the costs 
and benefits of municipal treatment. Chapter VII is a summary 
chapter. 


31123 (PB—272647) Challenges for Appalachia; energy, environ- 
ment, and natural resources. Summary report. (Appalachian Regional 
Commission, Washington, D.C. (USA)). Oct 1976. 592p. NTIS PC 
A25/MF AO1. 

This handbook of reference materials has been prepared by 
the staff of the Appalachian Regional Commission. It covers refer- 
ence materials on air pollution, energy and manpower, environmen- 
tal education, environmental planning and land-use planning, mine 
reclamation, mine safety and health, natural disasters, solid waste, 
timber and water resources and land stabilization. A catalogue of 
ARC-funded research is included. 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 31121, 31123, 31977, 31978 


31124 (IIASA-RR—77-19) Measures of natural resource scarci- 
ty. Fisher, A.C. (International Inst. for Applied Systems Analysis, 
Laxenburg (Austria)). Aug 1977. 35p. Dep. NTIS, PC A03/MF 
AOl. 

The properties of a number of suggested measures of natural 
resource scarcity and their behavior as a resource if depleted over 
time are studied. The following topics are taken up: the meaning of 
physical and economic scarcity; optimal extraction and the relation 
among scarcity measures; problems with the unit cost measure— 
resource scarcity and the environment; the behavior of rents and 
prices over time; and exploration and externalities. (RWR) 


31125 (PB—272329) Impact of the Federal tax code on resource 
recovery. A condensation. Stevens, B.J. (Columbia Univ., New York 
(USA). Graduate School of Business). Aug 1977. 48p. NTIS PC 
A03/MF AO1. 

The report assesses the extent to which a variety of Federal 
tax subsidies to extractive industries affect the flow of materials from 
competing secondary-materials industries. The impacts of tax subsi- 
dies on virgin material supply curves and prices for the steel, paper, 
lead, copper, and aluminum industries are analyzed. Flows of virgin 
and secondary materials are characterized at points where these 
substitute as inputs to production and consumption processes. The 
econometric models specified at the points of substitution are used to 
analyze the impacts of the tax subsidies on the quantities of second- 
ary materials recycled. 


31126 (PB—272407) Ways the Department of Defense can im- 
prove oil recycling. Report to the Congress. (General Accounting 
Office, Washington, D.C. (USA). Logistics and Communications 
Div.). 28 Sep 1977. 44p. (LCD—77-307). NTIS PC A03/MF AO1. 

This report discusses Federal agencies’ disposal of used lubri- 
cating oil, the leadership needed to manage this resource, and actions 
the Department of Defense could take to improve oil-recycling. The 
review was made to evaluate Federal agencies’ progress toward 
meeting the oil recycling requirements of the Energy Policy and 
Conservation Act of 1975 (42 U.S.C. 6363 (Supp. V 1975)). This 
review was made pursuant to the Budget and Accounting Act, 1921 
ae 53), and the Accounting and Auditing Act of 1950 (31 

S.C. 67). 


31127 How much energy in the world’s forests. Smil, V. (Univ. 
of Manitoba, Winnipeg). Energy Int; 15: No. 3, 25-26(Mar 1978). 

The use of renewable energy sources, such as wood, as 
alternatives to fossil fuels will require more-detailed information on 
plant physiology and more satellite surveys to locate and inventory 
forest resources. Local or even regional use of plant fuels can assume 
an important part of energy supplies, but more research on the total 
available resource is needed before the global potential of wood can 
be determined. Consistent figures are not available for the areal 
extent of forest ecosystems or on the rate at which forests are 
renewed or disappear. Present methods for evaluating forest phyto- 
mass rely on the merchantable bole concept and the ecosystem 
concept, which give different results. A new strategy is outlined for 
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assessing global forest energy, modified by the consideration of land 
use competition, natural hazards, accessibility, and suitability. 


31128 Energy for development of the Philippines. Leviste, J.P. 
Jr.; Saldivar-Sali, A.; Jovellanos, J.U. Energy (Stamford, Conn.); 3: 
No. 1, 15-21(Feb 1978). 

Set against an expanding population and a rapidly developing 
agro-industrial economy, the Philippines demand for energy is fore- 
cast to grow at 7.5 percent annual rate in the next 25 years. At this 
pace, primary energy requirements towards the close of the century 
would have been 465 million barrels of oil equivalent, representing a 
six-fold increase over present consumption levels. Consonant with 
the state’s self-reliant posture with respect to its energy supplies, this 
demand will have to be met as much as possible by indigenous 
sources. Accordingly, the Energy Plan outlined to the year 2000 
targets the development and utilization of indigenous energy re- 
sources, particularly those which are of renewable and inexhaustible 
nature. The Energy Plan is based largely on assessed resource 
potentials of the country. With increased supply contributions from 
hydro, coal, nuclear, geothermal, and other non-conventional 
sources of energy, the Plan envisions the reduction of Philippine oil 
dependency rate from the prevailing 95 percent to 72 percent in 1985 
and 53 percent in 2000. Estimates of financial requirement to imple- 
ment the plan indicates that for the next 10 years up to 1985, a total 
of US$5.4 B is needed. This corresponds to an average yearly 
requirement of US$520 M and is equivalent to 2.5 percent of average 
annual GNP. From 1985 to 2000, a total of US$19.7 B will be 
needed, or an annual requirement of US$1.3 B. This again takes up 
2.5 percent of GNP. The physical and financial targets including the 
institutional framework of such a plan constitute the topics of 
discussion of this paper. 


31129 Resource and energy substitution. Long, T.V. II (Univ. of 
Chicago, IL); Schipper, L. Energy (Stamford, Conn.); 3: No. 1, 63- 
82(Feb 1978). 

Natural resource conservation through economic substitution 
mechanisms is an important response to constraints on the supplies of 
energy goods and materials that permits continued economic 
growth. “Conservation” is distinguished from “preservation” and 
connotes the rational adaptations of producers and consumers to 2 
change in the social costs and benefits associated with the use of a 
unit of resources or to better information regarding these benefits 
and costs. Here, the possibilities of energy-material, energy-labor, 
and energy-capital substitutions are explored using quantitative ex- 
amples, and the concept, new to economics, of an energy-time 
tradeoff is introduced. The necessity of evaluating a product's total 
life-cycle consumption of energy and materials is stressed, encom- 
passing the production technique, the consumer technology, and the 
eventual discard and recycling options as well. Finally, it is noted 
that major substitutions require long times—twenty-five to thirty 
years—for invention, innovation, information diffusion, commercial- 
ization, and market penetration. Governmental initiatives can play a 
positive role in reducing such lag times. 


31130 Scandinavian energy race. Hinrichsen, D. New Sci.; 76: 
No. 1082, 713-714(15 Dec 1977). 

Denmark, Sweden, and Norway weathered the 1973 “energy 
crisis’ probably better than the rest of Europe. But despite 
Scandinavia's enviable record of energy conservation, none of the 
sisters has established cohesive, national energy policies. Denmark is 
the only Scandinavian country without energy resources of its own. 
The Danes consume 16 million tons of oil a year, and 90 percent of it 
is imported from the Middle East. The country’s share of North Sea 
oil remains a trickle, and anticipated finds in Greenland may not 
become productive until the 1990s, if then. A 1976 study showed the 
country’s primary energy consumption would increase by 47 percent 
over the next two decades. As a result, the Danes are frantically 
trying to sort out their energy priorities. Likewise, the Swedish 
energy program is being overhauled by a special committee set up to 
review the country’s energy problems. Hydroelectric power still 
accounts for nearly two-thirds of Sweden's total power output per 
year, while nuclear power accounts for about 15 percent. The 
remaining 18 percent comes from oil, gas, coal, and experimental 
sources. Norway is the only Scandinavian country that is self- 
sufficient in energy. All the country’s electricity is produced by 
hydroelectric power stations. As a result of the North Sea oil 
bonanza, Norway is now swimming in crude; production is ap- 
proaching 350,000 barrels a day. As a result, there is no rush in 
searching for alternative technologies. But in Denmark and Sweden, 
major energy policy decisions are expected to be cranked out of the 
legislative mills by the end of 1978. 


RESEARCH AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 31181, 31279, 31332, 31431 
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31131 (BNL—50735(Vol.1)) Assessment of energy research, de- 
velopment, and demonstration ities for New York State. Interim 
report. Volume I. Allentuck, J.; Appleman, J.; Carroll, T.O.; Pal- 
medo, P.F.; Nathans, R. (Brookhaven National Lab., Upton, N.Y. 
(USA); Donovan, Hamester and Rattien, Inc., Washington, D.C. 
(USA); State Univ. of New York, Stony Brook (USA). Inst. for 
Energy Research). Nov 1977. Contract EY-76-C-02-0016. 217p. 
Dep. NTIS, PC A10/MF AO1. 

In compliance with its mandate to accelerate the development 
and use of energy technologies in furtherance of the state’s economic 
growth and the best interests of its population, the New York State 
Energy Research and Development Authority (NYSERDA) initiat- 
ed, in March 1977, an assessment of energy research and develop- 
ment priorities. This report presents a view of the energy supply- 
demand future of the state, and the ways in which this future can be 
affected by external contingencies and concerted policies. That view 
takes into consideration energy supplies that may be available to the 
state as well as energy demands as they are affected by demographic 
and economic changes within the state. Also included are the effects 
of national energy policies and technological developments as they 
modify both supplies and demands in New York State. Finally, this 
report proceeds to identify those general technological areas in 
which the Authority's program can be of greatest potential benefit to 
the state’s social and economic well being. This effort aims at a cost/ 
benefit analysis determination of RD and D priorities. The prelimi- 
nary analysis thus far indicates these areas as being of highest 
priority: energy conservation in buildings (promotion and execution 
of RD and D) and industry; district heating; fuel cell 
demonstration;solar heating and cooling (analysis, demonstration, 
and information dissemination); energy-environment interaction 
(analysis); energy information services; and, in general, the attraction 
of Federal RD and D programs to the state. 


31132 (BNL—50735(Vol.2)) Assessment of energy research, de- 
velopment, and demonstration priorities for New York State. Interim 
report. Volume II. Reference case supply/demand projections; fuel 
demand tables and summaries. Allentuck, J.; Carroll, T.O.; Goldstein, 
G.; Katz, N.; Pouder, R.; Prelec, D.; Raymond, R.; Sanborn, J.; 
Stabile, D.; Svei, D. (Brookhaven National Lab., Upton, N.Y. 
(USA); Donovan, Hamester and Rattien, Inc., Washington, D.C. 
(USA); State Univ. of New York, Stony Brook (USA). Inst. for 
Energy Research). Nov 1977. Contract EY-76-C-02-0016. 162p. 
Dep. NTIS, PC A08/MF AO1. 

In March 1977 the New York State Energy Research and 
Development Authority (NYSERDA) initiated a systematic assess- 
ment of energy research and development priorities in New York 
State. This is one of three volumes of an interim report. The first 
volume presents an overview of the current energy situation of the 
State in the national context and suggests some technological areas 
which, according to our preliminary analysis, appear to be of high 
priority for NYSERDA activity. The third volume summarizes the 
development of a R and D planning methodology that will be 
applied in the second phase of the program. In this volume the 
technical analysis of the New York State energy situation that was 
used in the first phase of the study is presented. In Part A, the 
Reference Case scenario of future energy supply and demand in the 
state is presented. Alternative assumptions to those in the Reference 
Case are examined in Part B as a basis for identifying the most 
important technological changes that can be promoted by actions on 
the part of NYSERDA. 


31133 (NP—23042) Report of activities, 1976—7. (Houston 
Univ., Tex. (USA). Energy Inst.). 1977. 6lp. of Houston, TX. 

In the 1976—1977 fiscal year, The Energy Institute research 
support programs attracted external research funding in force of 
over $1,100,000. Five major conferences were sponsored, attracting 
over 700 attendees and dealing with such diverse topics as energy- 
conscious building design, the Emergency Natural Gas Act, Texas 
energy policy, social and behavioral aspects of the energy crisis, and 
the pros and cons of energy forecasting as a policy tool. Responses 
to the Texas State government were requested and given on pro- 
posed State legislation and the effect of the Carter energy proposals. 


31134 (NP—23082) Energy research communication system. 
Project E-E. (California Legislature, Sacramento (USA). Assembly 
Committee on Education). Feb 1975. 366p. Legislature, Sacramento. 

This compilation of energy research being conducted in the 
institutions of higher learning in California facilitates its identifica- 
tion and also permits a means for easy information exchange and 
technology transfer. The data file has been established in the Teale 
Data Center. In this presentation, major subjects are color coded. 
Research projects on energy conservation; combustible fuels; nucle- 
ar fission, fusion; solar energy; geological related energy; energy 
storage techniques; social, political, economic issues; transfer proc- 
esses and thermodynamics; energy and environment; and materials 
sciences. 
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NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 30367, 30392, 30444, 30789, 
30790, 30791, 30835, 30898, 30919, 30921, 30924, 31180, 31334, 32296 


31135 Fusion process. Rose, D. (Massachusetts Inst. of Tech., 
Cambridge). Aware; No. 88, 3-10(Jan 1978). 

Presented at an EPRI executive seminar on fusion power, 
October 11, 1977, San Francisco. 

In energy technology priority discussions, fusion takes vary- 
ing positions in different countries. In the U.S., the fashion for solar 
power presently puts nuclear breeders in the shade, but that priority 
may reverse later; coal is an extended intermediate. In Europe, oil is 
the intermediate and nuclear is for the long term. Yet all the U.S., 
Europe, Japan, the U.S.S.R. want to keep the prospects for fusion 
power alive, because no really good long-term option is assured. At 
the same time, the search for controlled fusion proves to be excep- 
tionally difficult; government, the electric utility industry, and other 
groups thus ponder what their respective jobs ought to be. This 
survey in its main part covers three general topics: the stages of 
development of fusion (science, technology, and engineering); time 
perspectives of which the main ones relate to economic and political 
activities, to technological development, and to depletion of re- 
sources; and the acceptability of institutional arrangements for devel- 
oping fusion. (MCW) 


31136 Public acceptance of nuclear power: some ethical issues. 
Abrecht, P.; Arungu-Olende, S.; Francis, J.M.; de Gaspar, D.; 
Nashed, W.; Nwosu, B.C.E.; Rose, D.J.; Shinn, R.L. Int. At. Energy 
Agency Bull.; 19: No. 6, 48-57(Dec 1977). 

Prepared by the Energy Advisory Group of the Working 
Committee on Church and Society, World Council of Churches, 
Geneva, Switzerland. 

The World Council of Churches favors the widest possible 
discussion of nuclear power issues with the immediate purpose of 
raising the level of public awareness of the social, political, and 
technical risks that are inevitably associated with the large-scale and 
accelerating adoption of nuclear power generation. Its general posi- 
tion on nuclear energy is presented as follows. (A) The availability 
of nuclear energy is a controversial feature of today’s world in that it 
affords the opportunity to provide a large fraction of the world’s 
energy needs, counter-balanced by the exceptional nature of the risks 
involved, and other problems related to the employment of large- 
scale, capital-intensive high technology. (B) The maturity of the 
nuclear energy system is not yet such as to justify its worldwide 
application; the consequences of large-scale expansion of nuclear 
energy production are still relatively poorly understood and require 
further assessment. (C) The rights of access to nuclear technology 
should be preserved to the extent that the nuclear “haves” may not 
deny the nuclear “have nots” by any form of exclusive consultation. 
(D) There should be sufficient discussion of the factors governing 
access to nuclear technology to bring all nations to a new awareness 
of its risks and uncertainties as well as its opportunities; and the 
collective responsibility for monitoring and administering safeguards 
should reside with the IAEA rather than with individual govern- 
ments. (E) Public confidence in the use of nuclear energy, seriously 
shaken in recent years, can be revived only by the widest possible 
public discussion of the technical options and of the value judge- 
ments underlying present patterns of energy consumption. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 31176, 31291, 31292 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 31140 


CONSERVATION 


REFER ALSO TO CITATION(S) 31119, 31126, 31129, 31217, 
31238, 31239, 31245, 31246, 31247, 31252, 31253, 31254, 31255, 
31257, 31260, 31272, 31279, 31282, 31296 


31137 (BNL—S50745) Impact of selected energy conservation 
technologies on baseline demands. Doernberg, A. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). Sep 1977. Contract EY-76-C-02- 
0016. 101p. Dep. NTIS, PC A06/MF AO1. 

This study is an application of the modeling and demand 
projection capability existing at Brookhaven National Laboratory to 
specific options in energy conservation. Baseline energy demands are 
modified by introducing successively three sets of conservation 
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options. The implementation of improved building standards and the 
use of co-generation in industry are analyzed in detail and constitute 
the body of this report. Two further sets of energy demands are 
presented that complete the view of a low energy use, “conserva- 
tion” scenario. An introduction to the report covers the complexities 
in evaluating “conservation” in view of the ways it is inextricably 
linked to technology, prices, policy, and the mix of output in the 
economy. The term as used in this report is narrowly defined, and 
methodologies are suggested by which these other aspects listed can 
be studied in the future. 


31138 (CONF-770367—, pp 186-204) Energy conservation sys- 
tems for greenhouses. White, J.W.; Aldrich, R.A.; Duda, J.L.; 
Rebuck, S.M.; Tesca, J.; Rotz, A.; Merbaum, A. (Pennsylvania State 
Univ., University Park). Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

The following research is described: (1) thermal blankets for 
heat conservation, (2) construction materials for heat conservation, 
(3) greenhouses as solar collectors, (4) computer simulation of green- 
house heat losses, (5) theoretical analysis of natural convection in 
greenhouses, and (6) solar-heeted greenhouses. 


31139 Energy conservation. Nevanlinna, L. (Imatran Voima 
Osakeyhtioe, Helsinki); Kommonen, F. pp 181-212 of World energy 
resources, 1985—2020: executive summaries of reports on resources, 
conservation, and demand to the Conservation Commission of the 
World Energy Conference. New York; IPC Science and Technol- 
ogy Press (1977). 

The objective of this study was to assess the global signifi- 
cance of energy conservation until the year 2020. Starting from the 
fact that the ratio of total energy demand (TED) to gross world 
product (GWP) has been nearly constant in the past, the possibilities 
of a development towards a lower TED/GWP ratio were analyzed. 
The study concludes that, with rising energy prices and a world 
wide public concern about the depletion of conventional energy 
resources as incentives, significant conservation possibilities exist in 
all consumption sectors. Together with structural changes in the 
world energy demand these possibilities could utilize results in a 
TED/GWP ratio, which in 2020 is only nearly half the present 
value. The electricity demand to GWP ratio would remain about at 
the present level, but the electricity production offers a considerable 
fuel-conservation potential. The influence of nuclear electrical 
energy price in relation to fuel prices upon energy conservation 
solutions is essential and needs much attention in future technology 
development. A relatively high global economic growth rate of 
4.3% per annum was chosen for the projection, but the result is 
believed to be rather insensitive to variations in economic growth. It 
is also concluded that conservation offers a favorable alternative 
“energy source” for the transition period at the end of this century, 
when a continued oil production increase seems not possible. 


31140 (CONF-771120—21) Potential energy savings in commer- 
cial/residential communities based on integrated systems design. 
Holtz, R.E.; Marciniak, T.J. (Argonne National Lab., Ill. (USA)). 
1977. Contract W-31-109-ENG-38. 17p. Dep. NTIS, PC A02/MF 
AOl. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Integrated Community Energy Systems (ICES) offer the po- 
tential of meeting the total energy requirements of communities in an 
energy-conserving cost-effective manner. This is accomplished 
mainly by (1) utilizing waste heat from electrical power generation, 
(2) using solid waste to help meet thermal and fuel energy demands, 
(3) using solar and other advanced technologies either in a central 
plant or dispersed in the community, and (4) developing control and 
operating strategies along with energy-storage technologies to meet 
community energy needs. In order to explore the potential for such 
systems, a study was made of a large commercial/residential commu- 
nity currently under developmeent in the Midwest. Results are 
presented showing the energy savings possible using current, emerg- 
ing, and advanced energy technologies. Along with the energy 
savings are estimates of the economic savings that are possible. 


31141 (DOE/CS—0014(Vol.7)) Conservation prototype grants 
management and planning system. Volume 7 of the sourcebook. (De- 
partment of Energy, Washington, D.C. (USA). Office of Conserva- 
tion and Solar Applications). Jan 1978. 90p. Dep. NTIS, PC A05/ 
MF AOl. 

Part C, Title III, of Public Law 94-163, the Energy Policy 
and Conservation Act of 1975 established a program for State 
Energy Conservation Plans designed to promote the conservation of 
energy and reduce the rate of energy demand growth. The Act 
authorized the Federal Energy Administration, which since has 
become part of the Department of Energy, to establish procedures 
for the program and to grant financial and technical assistance to 
eligible States in support of their Energy Conservation Plans. This 
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manual describes a prototype Grant Management and Planning 
System (GMPS) which the States may adopt on a voluntary basis to 
administer grants under the Act. The system has been developed as a 
national prototype under the auspices of the Office of Conservation 
and Energy Resource Development, Region I, Boston, Massachu- 
setts. The basic objective of the system is to provide pertinent 
financial and performance information for effective management of 
State Energy Conservation Programs. The program et 
concepts used in GMPS were derived from the ERDA-Uniform 
Contractor Reporting Guidelines which provided a foundation 
adaptable to the unique elements of the various State financial and 
reporting systems. 


31142 (HCP/M60437—1) Marketing plan to accelerate the use 
of vanpools. (Grey Advertising, Inc., New York (USA)). Dec 1977. 
Contract EM-76-C-01-8436. 84p. Dep. NTIS, PC A0OS/MF AOl. 

This manual translates the success of a few companies’ van- 
pool programs into a prototype for national expansion. It attempts to 
present and analyze the dynamics of the vanpool market—i.e., the 
conditions which create demand (market) for the product (van- 
pools), factors which stimulate and impede the growth of this 
market, supportive governmental actions/incentives desired by pro- 
spective vanpool companies, and forecasts of market conditions 
which would impact upon the viability of vanpools. A companion 
manual, ''Vanpool Implementation Manual,” explains the concept of 
vanpooling and its benefits to both employers and employees, while 
serving as a practical guide for the implementation of such a pro- 
gram. 


31143 (HCP/M60437—2) Vanpool implementation manual. 
(Grey Advertising, Inc., New York (USA)). Dec 1977. Contract 
EM-76-C-01-8436. 119p. Dep. NTIS, PC A06/MF AO1. 

This manual explains the concept of vanpooling and its bene- 
fits to both employees and employers and serves as a practical guide 
for the implementation of such a program. Studies indicate that 
about one-third of all gasoline consumed in the U.S. is used for 
commuting to and from work. The average number of people in 
each car is only 1.4. Vans average approximately nine to ten miles 
per gallon of gas, which is not much higher than the current average 
consumption for a full-sized passenger car which gets an average of 
13 miles per gallon. On an average round trip of 20 miles, a van 
would consume about two gallons of gasoline. One van, on the 
average, supplants about seven cars which would otherwise con- 
sume about 10.5 gallons of gasoline. Annually, on the basis of 240 


working days, this would mean a saving of 2,040 gallons of gas per 
vanpool. The immense fuel-saving potential of vanpools is an impor- 
tant benfit for the nation. But the important direct benefits which 
vanpools offer to companies are even more immediate. Vanpools can 
help insure employees’ ability to get to work in the event of a 
gasoline shortage. Other benefits are identified and documented with 
concrete examples in the manual. (MCW) 


31144 (PB—272627) Weatherization program: a policy perspec- 
tive. Final report. Baldwin, F.D.; Kinney, L.F.; Hudder, J.J. (Syra- 
cuse Research Corp., N.Y. (USA). Energy Research Center). Apr 
1977. 81p. (SRC-TR—77-517). NTIS PC A05/MF AOl1. 

e following are included: implications of emphasizing dif- 
ferent weatherization objectives; weatherization as an income-trans- 
fer program; estimated costs of the weatherization program and 
benefits to its recipients; weatherization as a public employment 
program; limits on administrative overhead; problems of equity in 
the weatherization program; and information requirements for man- 
agement and evaluation. 


31145 (PB—272628) Weatherization program in Region III: a 
management study. Final report. Baldwin, F.D.; Kinney, L.F. (Syra- 
cuse Research Corp., N.Y. (USA). Energy Research Center). Dec 
1976. 250p. (SRC-TR—76-603). NTIS PC Al1/MF AO1. 

The Weatherization Program, which uses Federal funds and 

job training program employees to weatherize the homes of low- 
income homeowners, was examined in the five states of Federal 
Region III (Pennsylvania, Maryland, Delaware, Virginia and West 
Virginia). 
31146 (PB—273496) Reading the energy meter on development. 
The interaction of land use and energy conservation. (Conklin and 
Rossant, New York (USA)). Nov 1976. 236p. (FEA/D—77/355). 
Dep. NTIS, PC Al1l/MF AOl1. 

Portions of document are illegible. 

This study through a case-study approach has documented on 
a national basis the crucial role that urban design and land-use 
planning have towards achieving meaningful energy conservation. 
With a set of study areas representative of present and future 
development patterns, and a variety of climatic, transportation, and 
market conditions, the major energy-saving sectors within feasibile 
design actions are identified as: land-use mix and configuration; 
spatial arrangement affecting transportation requirements; and 
energy system technology. Within each of these sectors a list of 
energy-conserving measures is tested in two of the study areas: in 
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Tucson, Arizona and Mt. Pleasant, New York; typical of national 
suburban and urban growth patterns, these two sites are considered 
prototypical of forecasted growth areas in the next decades given an 
energy-conserving approach to land development and urban renew- 
al. Their developmental and energy-conserving patterns have been 
generalized to represent the majority of the protot found in 
metropolitan areas. It is projected that 86% of the national popula- 
tion for the year 2020 will be located within metropolitan areas. 
These design approaches and their resultant savings merit significant 
consideration in the formulation of both a national land-use and 
energy policy. (MCW) 


31147 U.S. insulation market. Uri, N.D. (Dept. of Energy, 
Washington, DC). Energy Policy; 6: No. 1, 78-79(Mar 1978). 

e National Energy Plan is impressive in its determination 
to conserve ——_ in American homes. The President has set the 
goal of bringing 90% of the nation’s homes up to minimum Federal 
insulation standards by 1985. At present, however, the home-insula- 
tion industry is operating at full capacity, and demand for insulation 
significantly exceeds supply. This article briefly highlights the situa- 
tion and indicates what steps the Federal government is taking to 
mitigate the impact of the supply deficiency. 


31148 Residential refrigerators: energy conservation and econom- 
ics. Hoskins, R.A.; Hirst, E.; Johnson, W.S. (Oak Ridge National 
Lab., TN). Energy (Stamford, Conn.); 3: No. 1, 43-49(Feb 1978). 

A detailed computer model is developed to calculate energy 
flows and electricity uses for residential refrigerators. The model is 
used to evaluate the energy and associated initial-cost impacts of 
alternative designs to reduce refrigerator energy use. Implementing 
all the changes considered except for elimination of the frost-free 
feature, would cut electricity use 52 percent and increase purchase 
price only 19 percent. 


31149 Resource impact factors and optimal energy conservation 
standards for buildings. Weber, S.F. (National Bureau of Standards, 
Washington, DC). Energy Build.; 1: No. 2, 117-130(Oct 1977). 

e effects of using “Resource Impact Factors” (RIFs) in the 
determination of an optimal energy conservation performance stand- 
ard for buildings are assessed. RIFs may be generally defined as 
indices constructed to reflect the full social costs of using various 
energy types. The major elements which RIFs should take into 
account are discussed as well as the appropriate method of formulat- 
ing them. A cost-minimization model for determining the optimal 
standard is used in conjunction with a range of RIF values so that a 
comparison can be made between a standard that is optimal from the 
private point of view (without RIFs) and one that is optimal from 
the social point of view (with RIFs). The comparison is made in 
terms of the amount of energy saved by each standard in climates of 
differing severity. 13 references. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 31110, 31120, 31124, 31128, 
31131, 31132, 31164, 31188, 31205, 31235, 31237, 31258, 31259 


31150 (BNL—50725) Analysis of past and expected future trends 
in U.S. energy consumption, 1947—2000. Behling, D.J. Jr. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). Feb 1977. Contract EY-76- 
C-02-0016. 70p. Dep. NTIS, PC A04/MF AO1. 

In the first part of this paper, energy consumption trends to 
the year 2000 are estimated for 110 different industrial sectors and 
for household and government final demand sectors, and these 
trends are compared with historical 1947-to-1967 trends. For most 
sectors, energy consumption is expected to increase much less rapid- 
ly in the 1967-1985 period than it did in the 1947-1967 period as a 
result of the recent large energy price increases. Between 1985 and 
2000, the rate of growth of energy consumption continues to moder- 
ate for most purchasing sectors primarily because of a slackening in 
output growth rates rather than because of any further decrease in 
per unit of output energy requirements. These future trends are 
estimated under the assumption that post-1976 energy price increases 
will be moderate. In the second part of the paper, alternative 
strategies for further reducing future energy consumption are con- 
sidered, and a data base is presented for use in analyzing the effects 
of implementing the alternative strategies. 


31151 (EPRI-EA—584(Vol.2)) Long-term residential load fore- 
casting. Volume 2. Statistical appendix. Granger, C.W.J.; Engle, 
R.F.; Ramanathan, R.; Andersen, A. (California Univ., San Diego 
(USA); Econometric Research Associates, Del Mar, Calif. (USA)). 
Oct 1977. 509p. Dep. NTIS, PC A22/MF AO1. 

This statistical appendix to a report on long-term residential 
electric power demand forecasting contains tabulated data on mean 
and standard deviations for summer and winter variables; time-series 
regressions for summer and winter; and cross-sectional regressions 
for summer and winter. (LCL) 
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31152 (EPRI-EA—703(Vol.1)) Incorporating uncertainty in 
energy supply models. Final report. Stover, J.G.; Hayward, W.; 
Becker, H.S. (Futures Group, Glastonbury, Conn. (USA)). Feb 
1978. 11lp. Dep. NTIS, PC A06/MF AO1. 

Although the U.S. energy system is one that contains many 
uncertainties about future developments, existing energy models are 
deterministic, providing only single-valued projections. An under- 
standing of the uncertainty associated with projections is very im- 
portant to industry decisionmakers in order for them to be able to 
assess the risk involved with decisions. This project develops and 
demonstrates at a practical level a methodology for incorporating 
uncertainty in simulation models. Uncertainty is incorporated 
through the introduction of future events that have important impact 
on the system if they occur, and through the introduction of uncer- 
tainty ranges for important exogenous inputs. Cross-impact analysis 
and Monte Carlo techniques are used to combine this information 
with the basic simulation model to produce uncertainty ranges for 
model output. The technique, called probabilistic system dynamics 
(PSD), is applied to ELECTRIC3, a model of the U.S. electric 
utility system. 


31153 (EPRI-EA—703(Vol.2)) Incorporating uncertainty in 
energy supply models. Final report. Stover, J.G.; Hayward, W.; 
Becker, H.S. (Futures Group, Glastonbury, Conn. (USA)). Feb 
1978. 249p. Dep. NTIS, PC A11/MF AO1. 

This project develops and demonstrates at a practical level a 
methodology for incorporating uncertainty in simulation models. 
Uncertainty is incorporated through the introduction of future 
events that have important impact on the system if they occur, and 
through the introduction of uncertainty ranges for important exoge- 
nous inputs. In Volume 1, cross-impact analysis and Monte Carlo 
techniques are used to combine this information with the basic 
simulation model to produce uncertainty ranges for model output. 
The technique, called probabilistic system dynamics (PSD), is ap- 
= to ELECTRIC3, a model of the U.S. electric utility system. 

olume 2 contains the appendices--User’s Manual for Probabilistic 
System Dynamics Version of ELECTRIC3; Probabilistic Modifica- 
tions to ELECTRIC3; Documentation of Probabilistic System Dy- 
namics Version of ELECTRIC3; Definitions of Model Variables 
Used in Probabilistic System Dynamics Version of ELECTRIC3; 
and Sample Simulation Runs With Original ELECTRIC3. 


31154 (NP—23032) Report of the State Energy Committee of 
South Australia. (South Australian State Energy Committee, Ad- 
elaide). May 1976. 185p. Dep. NTIS (US Sales Only), PC A09/MF 
AOl. 

This report on South Australian energy discusses the princi- 
pal energy resources already in use, and energy sources potentially 
available to South Australia whether or not the required technol- 
ogies are fully developed. It considers naturally occurring forms 
such as solar energy, wind energy, geothermal energy, and hydrolo- 
gical sources. It also considers several derived energy technologies 
such as hydrogen gas, the recycling of waste material, fuel cells, and 
the relatively novel magnetohydrodynamic method of generating 
electricity. The function of this Report is to provide a clear state- 
ment of the State’s energy requirements for the remainder of the 
century and of the resources from which these can be met. Energy 
sources of South Australia cannot be discussed in isolation, for 
although she has substantial reserves of sub-bituminous coal and 
natural gas, no hydroelectric potential and very little crude petro- 
leum, developments globally can be vital to her well-being. (MCW) 


31155 (ORNL/TM—6190) 1975 energy conditions in the South. 
Rice, P.L. (Oak Ridge National Lab., Tenn. (USA)). Mar 1978. 
Contract W-7405-ENG-26. 253p. Dep. NTIS, PC A1l2/MF AOl. 

This report depicts energy supply and demand conditions in 
the South in 1975 and highlights differences in production and 
utilization patterns relative to the United States (some of the con- 
sumption data is for 1974). Significant changes during the previous 
three years are noted to provide continuity with the predecessor 
report, Energy Conditions in the South: 1972. The most important 
changes are the substantial increase in nuclear generation of electric- 
ity, the absolute and relative decline in oil and gas production, and 
the increase in per capita energy consumption relative to the nation. 
Each state within the region is described in detail to ascertain 
important sub-regional differences in energy conditions. The intent is 
to provide a description rather than analysis of regional energy 
patterns, noting variations and emphasizing the comparative advan- 
tages of the South. Such a presentation can yield insight into the 
future role of the region in contributing to the economic growth and 
welfare of the nation as its natural resource base is depleted and the 
transition to alternative energy sources is made. 


31156 USA faces the energy challenge. de Carmoy, G. (Europe- 
an Inst. of Business Administration, Fontainebleau, France). Energy 
Policy; 6: No. 1, 36-52(Mar 1978). 

Energy, which U.S. technology has mastered in all its forms, 
and which the U.S. produces and consumes in unequalled amounts, 
could become the Achille’s heel of U.S. power, according to the 
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author. Since this assertion might come as a surprise, the purpose of 
this article is to illustrate it by considering the domestic and interna- 
tional factors involved in the U.S. energy problem. Mr. de Carmoy 
further states: (1) the increasing proportion of U.S. energy that has 
to be imported has ensured dependence on the Middle East for at 
least a generation; (2) the relative wastefulness of the American 
consumer and the failure to implement coherent policies towards 
conservation and the development of alternative sources can only 
prolong this dependence; and (3) together with the historical and 
military ties to Israel, this will limit the freedom of action of the U.S. 
compared with the USSR. To assess the relationship of U.S. power 
with energy constraint, the balance between the needs and the 
resources of the USA are examined, policies applied since the U.S. 
became a net energy importer are then analyzed, and the U.S. 
position in the global energy geostrategy is considered. (MCW) 


31157 Canada must work to limit energy-import needs. Stoik, 
J.L. (Gulf Oil Canada Ltd., Toronto). Energy User News; 3: No. 8, 
22(20 Feb 1978). 

The Canadian government is curtailing oil exports because 
rising domestic demand has eliminated the nation’s ition of 
energy self-sufficiency. Forecasts of a large balance of payments 
deficit, and the fact that new oil and gas discoveries have not kept 
up with demand trends, led the government to accelerate develop- 
ment of alternate reserve areas. Another option, conservation, is 
supported by the oil industry as well as the government for reasons 
of cost and supply security. As oil prices have risen, the oil industry 
is re-investing the added income in exploration in accordance with a 
national strategy of limiting imported supplies to one-third of total 
energy needs. The government is urged to provide a stable invest- 
ment climate, resolve policy conflicts, and allow the marketplace to 
fluctuate with supply and demand. Industry is urged to plan for 
adequate economically feasible energy supplies in a manner that is 
both responsible to government and responsive to the public. (DCK) 


31158 Energy scenarios for New Zealand. Harris, G.S.; Ellis, 
M.J.; Scott, G.C.; Wood, J.R.; Phillips, P-H. (Univ. of Auckland, 
New Zealand). Energy (Stamford, Conn.); 3: No. 1, 1-14(Feb 1978). 

Three scenarios for New Zealand's energy future have been 
researched. Each scenario has a theme which is used as a basis for 
calculation of energy demand in all sectors. The energy supply is 
worked out using a strategy which is also based on the theme. The 
themes are continuation, low pollution, and limited growth. Continu- 
ation of policies and trends which apply today emphasize economic 
growth measured in terms of per capital productivity; continued 
exploitation of the country’s potential for agricultural and industrial 
development. The low-pollution scenario postulates a society which 
sets out to minimize site-specific pollution especially from industry 
and power production, while still having comparatively high eco- 
nomic growth. Limited growth sees economic growth rate reduced 
to zero by 2000, moved to renewable sources for energy, and is 
concerned about environmental degradation. The scenarios also pro- 
vide a body of information on energy issues and discuss options 
which are significantly different from those being followed today. Of 
particular interest are the issues of liquid fuels, fossil fuels, nuclear 
energy, and alternative technologies, as well as an indication of the 
range of energy demand under the three scenario themes. 


31159 Energy demand. Haefele, W. (International Inst. for Ap- 
plied Systems Analysis, Laxenburg, Austria). Int. At. Energy Agency 
Bull.; 19: No. 6, 21-37(Dec 1977). 

This article points to the vast complexities of energy demand. 
By contrast, the features of energy supply, as in the past, appear to 
be much simpler. Energy supply is accomplished through large 
centralized technological facilities, and the science and art of engi- 
neering them is highly developed. It makes use of laws of nature that 
are well understood, for instance, the laws of energy, momentum, 
and mass conservation. It is therefore not surprising that in the past 
analysis mostly concentrated on the supply side. The problems of 
energy demand are also partly technological in nature, but the 
variety and plurality of energy use and, in particular, the fundamen- 
tal difference between energy use and energy services lead into 
open-ended considerations that cannot be handled by scientific laws 
of conservation. Even on the level of basic research much is left to 
be done before energy demand can be clearly understood. To discuss 
energy demand, the following subjects are discussed: energy flow 
schemes, conversion efficiencies, energy and economy, energy ser- 
vices and information, and time for evolution. 


31160 Future of petroleum. Desprairies, P. Entropie; 13: No. 78, 
12-15(1977). (In French). 

This article deals with the future of oil. It is shown that it 
exists in sufficient quantities to cover needs until the end of the next 
century as regards applications for which it cannot easily be re- 
placed, for example as a petrochemial basis. From this it is conclud- 
ed that, in order to ensure an average growth rate of approximately 
3 to 5%, nuclear power should be developed together with uncon- 
ventional oil from very deep deposits offshore or on land, and 
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synthetic oil development from the hydrogenation of coal should be 
accelerated without delay. 


31161 U.S. energy outlook through 1990. Beaubien, S.J. (Shell 
Oil Co., Houston, TX). pp 34-58 of Future automotive fuels: pros- 
pects, performance, and perspective. Colucci, J.M.; Gallopoulos, 
N.E. (eds.). New York; Plenum Publishing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

Each sector of the energy market tends to see itself as the 
center of events, with only vague connections with the energy- 
consuming sectors. The truth, however, is that all sectors are highly 
interrelated, and the quantity and type of fuel available to one 
depends greatly on the demands and the relative importance of each 
of the other consuming sectors. Thus, it is necessary to establish a 
total energy balance before a credible forecast for fuel can be made, 
for example in the transportation sector. Once this concept is accept- 
ed, it becomes apparent that a still wider scope of inquiry is needed 
to provide estimates for social, political, and economic factors which 
impact oa the various fuel demand levels. Independent social/ 
political/economic studies were used to provide the required input 
premises for estimating total U.S. energy balances through the year 
1990. The results are given in terms of total energy demand by 
market sector, and total energy supply by primary fuel. One impor- 
tant finding is that in spite of a decrease in the rate of growth of total 
energy demand, by 1990 we will require an additional 19 million 
barrels/day oil equivalents. Half of this new demand will be met 
with nuclear power, while coal and oil will provide most of the 
remainder. Also provided are details of supply and demand for each 
major fuel source. It is found that while the domestic 
supplies(including Arctic) of all fuels except natural gas increase, the 
supply/demand gap continues to grow through 1985 and can only be 
met by increasing oil imports. A further analysis of the transporta- 
tion sector by specific oil products (fuels) and by mode (e.g., autos, 
trucks, aircraft, etc.) is also presented. One of the conclusions 
reached is that the U.S. capability to attenuate demand through 
conventional conservation measures is insufficient to counter-balance 
domestic supply deficiencies. 


31162 (DOE-tr—24) Methods of forecasting of scientific and 
technical progress in the production and consumption of fuel and 
energy resources, Yatrov, S.N. 1977. Translation: source information 
not available. 47p. Dep. NTIS, PC A03/MF AO1. 

The following subjects are discussed: systems and indices for 
forecasting the scientific and technical progress in the production 
and consumption of technical and economic resources; methods and 
practical experience in forecasting the production and consumption 
of fuels and energy sources in the USSR; and trends in the develop- 
ment of such forecasting methods. (LCL) 


31163 Energy situation in the Community: situation 1976, out- 
look 1977. Luxemburg; Commission of the European Communities 
(1977). 31p. 

Following a chapter summarizing the energy situation for 
1976 and the outlook for 1977, the economic situation, the demand 
for energy, and the market situation and outlook are discussed in 
detail. Briefly, results for 1976 showed an economic recovery as 
compared with 1975, but the outlook for 1977 was guarded. Detailed 
data are provided for petroleum, natural gas, coal, electricity, and 
nuclear fuels in the common market countries. (MCW) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 30222, 30224, 30308, 31125, 
31130, 31146, 31154, 31156, 31157, 31241, 31242, 31243, 31244, 
31246, 31507, 32497 


31164 (IIASA-RM—77-42) Report to the Advisory Committee 
of IIASA’s energy program. Haefele, W. (International Inst. for 
Applied Systems Analysis, Laxenburg (Austria)). Sep 1977. 43p. 
Dep. NTIS, PC A03/MF AO1. 

The various present activities of the Energy Systems Program 
(ENP) and the result obtained so far are described. In the first part 
the reader is introduced to the general time scale, the general aims 
and concepts, and the present status of the ENP. Furthermore, the 
interrelations and interactions between the individual tasks are point- 
ed out. In the second part, several contributions describe in more 
detail specific activities. The following topics are covered as exam- 
ples of work done within the ENP: energy demand models MUSE 
and MEDEE; potential of coal for primary and secondary energy; 
regional applications of solar technologies; large-scale energy pro- 
duction and the climate; health effects of energy use; model for 
market penetration mechanisms; risk assessment; and computeriza- 
tion of the ENP’s modeling effort. 2 tables, 15 figs., 9 refs. 
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31165 (NP—22931) Application of multi-regional input—output 
models to energy policy analysis. Limaye, D.R. (Mathtech, Inc., 
Princeton, N.J. (USA)). Mar 1976. 27p. Inc., Princeton, NJ. 

This paper describes the multiregional input-output (MRIO) 
technique and investigates its potential applications to energy policy 
analysis. MRIO can simultaneously evaluate the effects of alternative 
policies on different industries in different regions as well as on the 
economy as a whole. The MRIO formulations for analyzing effects 
of energy conservation measures, impacts of energy shortages, and 
effects of energy price changes are presented. Also discussed are 
applications of MRIO for assessing effects on different energy supply 
options and optimizing the allocation of energy shortages. The 
limitations of MRIO and modifications required to the existing U.S. 
MRIO model are described. 


31166 (NP—22934) Ozarks Region energy alternatives study. 
Working paper XI. Regional cooperation in energy decisions. Price, 
J.P.; Farr, J. (Mathtech, Inc., Princeton, N.J. (USA)). Mar 1977. 67p. 
Regional Commission, Little Rock, AR. 

This Working Paper reviews the opportunities for and bene- 
fits of cooperation among states in energy planning. Potential areas 
of cooperation are discussed and existing organizations which foster 
cooperation are identified. The major areas in which the Ozarks 
states should be cooperating are those related to energy issues which 
transcend state boundaries. The future role and activities of the 
Ozarks Regional Commission is also evaluated. Specific recommen- 
dations call for ORC activity in the following areas: contingency 
planning, industrial fuel switching, new energy organizations, plan- 
ning and analysis support, and energy conservation. Additional 
recommendations are also made for managing energy demonstration 
projects. 


31167 Community energy policy: texts of the relevant legislation. 
Brussels; Commission of the European Communities (1976). 257p. 
for Official Publications of the European Communities, Luxem- 
bourg. 

In the European Community the various sources of energy 
are covered by different treaties. The ECSC Treaty lays down rules 
for coal in considerable detail. Nuclear energy is covered in the rules 
laid down in the Euratom Treaty. The secondary legislation of the 
ECSC and Euratom is mainly concerned with the implementation of 
these rules. All other forms of energy (oil, gas, electricity and ‘‘new”’ 
sources of energy such as solar and geothermal energy) are subject 
to the general regime of the EEC Treaty. This publication comprises 
the European Communities’ secondary legislation on energy. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 30060, 31320 


COAL 


REFER ALSO TO CITATION(S) 30017, 30039, 30061, 30062, 
30068, 30083, 30134, 30150, 30155, 30208, 30222, 30223, 30224, 
30225, 30237, 30603, 31114, 31335, 31730 


31168 Dynamic coal mine model. Hamilton, M.S. (Geological 
Survey, Reston, VA). Energy Syst. Policy; 2: No. 2, 127-144(1978). 

This study examines the determinants of the productive life 
cycle of a single hypothetical coal mine. The article addresses the 
questions of how long the mine will operate, what its annual produc- 
tion will be, and what percentage of the resource base will be 
recovered. As greatly expanded production requires capital invest- 
ment, the investment decision is singled out as the principal determi- 
nant of the mine’s dynamic behavior. A simple dynamic feedback 
loop model was constructed, the performance of which is compared 
with actual data to see how well the model can reproduce known 
behavior. Exogenous variables, such as the price of coal, the wage 
rate, Operating costs, and the tax structure, are then changed to see 
how these changes affect the mine’s performance. 


PETROLEUM 
REFER ALSO TO CITATION(S) 30281, 30283, 30285, 30296, 31116 


31169 (NP—22941) Ozarks Region energy alternatives study. 
Working Paper V. Assessment of petroleum product supply. Ciliano, 
R. (Mathtech, Inc., Princeton, N.J. (USA)). Mar 1977. 38p. Regional 
Commission, Little Rock, AR. 

This Working Paper presents an assessment of refined-oil- 
product availability to each of the Ozarks states through 1985. An 
examination is performed of the existent refinery capacity, both in 
the Region as well as other Lower 48 refining districts. Estimates are 
then made as to required national and regional expansion needs in 
order to attain varying degrees of product self-sufficiency through 
1985. State-by-state projections are made of refined-product avail- 
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abilities of both “pipeable” and “non-pipeable” product groups. A 
discussion is presented relating to the number and location of 
500,000-DWT superports and/or 250,000-DWT deepwater ports 
needed to support these indicated domestic refining levels. Finally, 
an evaluation is made specifically with regard to the three refining 
districts contained within the Region, and indicated expansion levels 
are compared to new-capacity construction already programmed so 
as to assess the feasibility of meeting corresponding product-avail- 
ability targets. 


31170 New look at domestic petroleum resources. Miller, B.M. 
Mil. Eng.; 10: No. 454, 86-90(1978). 

The U.S. Geological Survey was asked, in September 1974, to 
aid the Federal Energy Administration in its legal responsibility in 
making an independent appraisal, by June 1975, of the undiscovered 
oil and gas resources of the U.S., both onshore and offshore. A 
systematic collection and evaluation of basic geological and geo- 
physical data from petroleum provinces throughout the nation was 
completed. The results of this and resource appraisal studies in 
progress within the USGS are summarized in this article. A great 
quantity of geological and related data are available that still must be 
analyzed and integrated into the system. Activities are being focused 
on revising and adding critical information on a more-detailed basis 
relating to the respective producing or prospective horizons within 
each province, with particular emphasis on the offshore areas. These 
studies will be co-ordinated with those of other interested groups 
within the government. Detailed resource appraisal studies are in 
progress in the Gulf of Mexico and the Permian Basin of west Texas 
and southeastern New Mexico, whose remaining petroleum potential 
through 1976 represents 23 percent of currently available oil supply 
and 21 percent of natural gas supply. In addition, these two areas are 
thought to have about 16 percent of the undiscovered recoverable 
oil resources and 25 percent of undiscovered recoverable natural gas 
resources. Special projects currently under investigation include 
field-size distribution analyses, finding-rate studies, appraisal of deep- 
water potential, and acquisition and development of data banks and 
data systems. Economic studies also are needed and can be integrat- 
ed into the resource appraisal system. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 30285, 30296, 30308, 31170 


31171 (NP—22948) Ozarks Region energy alternatives study. 
Working Paper IV. Assessment of natural gas supply. Ciliano, R.; 
Limaye, D.R. (Mathtech, Inc., Princeton, N.J. (USA)). Aug 1977. 
145p. Regional Commission, Little Rock, AR. 

The Ozarks Region is a major producer of natural gas, 
representing about 47% of the U.S. natural gas production. Louisi- 
ana is the largest producer, yielding about 35% of the U.S. total. 
Oklahoma, Kansas and Arkansas are also producers of natural gas, 
and all of these states have intrastate gas markets outside the jurisdic- 
tion of the Federal Power Commission's wellhead price regulation. 
However, a large portion (71%) of the gas produced in the Region is 
transported by interstate pipelines to other states. Because of the 
many factors influencing — availability of natural gas to the 
Ozarks Region, a series of analyses of ten scenarios was conducted, 
three being drawn for further analysis. These are represented as low- 
» medium-, and high-supply scenarios; for each, projections were 
made of the production of gas in each major producing area and the 
shares of gas each pipeline receives from the major production areas. 
Under the medium-supply scenario, the total Ozarks Region supply 
declines from 2,997 BCF in 1975 to 2,631 BCF in 1980 and 2,413 
BCF in 1985, a reduction of 12% and 20% respectively. Even in the 
high supply scenario, with the most optimistic assumptions, supply is 
projected to decline to 2,630 BCF by 1985, a decrease of 12% from 
1975. The state-by-state projections indicate that all except Oklaho- 
ma may experience a significant reduction in natural gas availability; 
Oklahoma supply is projected to increase slightly by 1985. Should 
there be such cross-connection, there could be a substantial decrease 
in gas availability by as much as 47% (287 BCF) in 1985 under the 
medium supply scenario. Thus, the total 1985 regional supply could 
decrease by as much as 261 BCF, or roughly 11%. 


31172 Higher energy prices and the supply of natural gas. Pin- 
dyck, R.S. (Massachusetts Inst. of Tech., Cambridge). Energy Syst. 
Policy; 2: No. 2, 177-209(1978). 

This paper describes a new version of an econometric policy 
model of the natural gas industry. Differences between the model 
and its predecessor are examined in the context of recent data for gas 
and oil prices, exploratory activity, reserve additions, and produc- 
tion. The model is used to forecast the regional effects on the 
industry of the higher prices proposed recently by the Federal 
Power Commission. 


31173 Staff handbook on natural gas. Washington, DC; Depart- 
ment of Commerce (1976). 102p. 
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Wherever a gas shortage develops, a considerable amount of 
information will exist on the availability and distribution of resources 
and their economic output. This Handbook is intended to provide 
the necessary tools to use this information in the conduct of three 
tasks: crisis assessment, crisis management, and relief planning. The 
management of this set of tasks requires judgment, and priority 
assignment is difficult. The last section of the Handbook provides a 
framework that will accommodate information and data available on 
the demand-supply situation in the state of equilibrium. A strategy 
can then be developed after agreement has been reached on the 
priorities and the progress can be continuously observed as the relief 
actions become effective. It is preceded by four sections that provide 
some of the building blocks essential to the understanding of the 
problems encountered in the development of a strategy. They are: 
technical and physical data; governmental organizations and proce- 
dures; governmental and industrial organizations; and the gas indus- 
try, alternate resources, and industrial users. 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 31333, 31335 


31174 Net energy analysis of in situ oil shale processing. Mar- 
land, G.; Perry, A.M.; Reister, D.B. (Oak Ridge Associated Univer- 
sities, TN). Energy (Stamford, Conn.); 3: No. 1, 31-41(Feb 1978). 

Although the domestic resources of shale oil are large, there 
has been some question regarding the magnitude of the energy 
subsidy that must be committed in order to extract the contained oil. 
This study shows that for a 50,000 b/d, modified in-situ extraction 
facility in 20-gal-per-ton Green River Shale, the energy yield is 
about 8.6 times the energy subsidy and that about 21 percent of the 
in-place oil can be thus recovered. If the mined-out shale is retorted 
at the surface rather than being discarded, the recovery factor rises 
to 37 percent and the net energy ratio should rise significantly as 
well. It is difficult to compare these figures with those for above- 
ground retorts because oil burned in place for retorting never enters 
the energy accounts. However, the resource commitment per unit of 
recovered energy is more easily compared and is essentially indicat- 
ed by the reciprocal of the recovery fraction. 


HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 30018, 30060, 30479, 31320 


31175 (CONF-771149—4) Alternative fuels. Larson, D.H.; 
Gregory, D.P. (Institute of Gas Technology, Chicago, Ill. (USA)). 
1977. 12p. of Gas Technology, Chicago, IL. 

From Combustion Institute Eastern State meeting; Hartford, 
CT, USA (10 Nov 1977). 

It is noted that, as fuel prices increase, fuel supplies that are 
not economically feasible now, will become so. Alternative energy 
supplies are discussed along with strategies for supply of alternative 
fuels, broad-specification fuels, substitute fuels, and ultimate fuels. A 
discussion of the utilization of alternative fuels is included. (JRD) 


31176 Transport fuels for the post-oil era. Charlesworth, G.; 
Baker, T.M. (Open Univ., Milton Keynes, Eng.). Energy Policy; 6 
No. 1, 21-35(Mar 1978). 

In the next 40 to 50 years a substitute for natural petroleum- 
based road transport fuels will have to be found, but the debate 
continues as to the choice of fuel. Of the numerous criteria for 
assessing the merits of a potential transport fuel, the most important 
are: the fuel must have sufficiently high energy density (on both a 
weight and volume basis) to give the vehicle an acceptable range 
between refuelling; the fuel and related power unit must have a 
sufficiently high power density (on a weight and volume basis) to 
provide acceptable performance; use of the fuel should result in the 
efficient use of primary resources; and the fuel should not be 
expensive, be available in sufficient quantities to meet demand, 
convenient to use, and not be hazardous on safety or environmental 
grounds. The production and use of a transport fuel involves many 
processes which can be grouped under four headings--first conver- 
sion process (primary energy to delivered fuel); fuel distribution; in- 
vehicle storage; and a second conversion process (stored energy to 
tractive effort). At present, the route used for road transport is 
almost exclusively from a fossil fuel (oil) to tractive effort via a 
liquid fuel (petrol or diesel) and the ubiquitous internal combustion 
engine. Petroleum-based liquid fuels score highly in the above list of 
criteria except, perhaps, for safety and environmental considerations. 
Other fossil fuels, such as coal, natural gas, oil shale, or tar sands 
could be used to provide a transport fuel. Biomass includes waste 
materials and crops capable of providing methane or an alcohol 
(methanol or ethanol). Much data are presented and discussed as 
reported in Future Transport Fuels, P. Chapman, G. Charlesworth, 
and M. Baker, 1976. 
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ELECTRIC POWER 
REFER ALSO TO CITATION(S) 31151, 31152, 31153 


31177 (DOE/RA—0001) Inventory of power plants in the 
United States. (Department of Energy, Washington, D.C. (USA). 
Office of Utility Project Operations). Dec 1977. 386p. Dep. NTIS, 
PC A17/MF AOl1. 

The purpose of this inventory of power plants is to provide a 
ready reference for planners whose focus is on the state, standard 
Federal region, and/or national level. Thus the inventory is com- 
piled alphabetically by state within standard Federal regions. The 
units are listed alphabetically within electric utility systems which in 
turn are listed alphabetically within states. The locations are identi- 
fied to county level according to the Federal Information Processing 
Standards Publication Counties and County Equivalents of the 
States of the United States. Data compiled include existing and 
projected electrical generation units, jointly owned units, and pro- 
jected construction units. 


31178 (NP—22547) Electric Utility Rate Design Study: 1977 
survey of state and Federal regulatory commissions, electric utility 
rate design, and load ment activities. (Elrick and Lavidge, 
Inc., San Francisco, Calif. (USA)). 25 Oct 1977. 399p. Palo Alto, 
CA. 

This report describes rate design and load management activi- 
ties in 42 U.S. states; Washington, D.C.; the Federal Power Commis- 
sion; and 2 Canadian Provinces. The information was obtained from 
questionnaires. Activities vary from region to region. A copy of the 
questionnaire is included. (MCW) 


31179 (NP—22820) Changes in the electric power growth rates of 
private households in urban agglomerations: their role in the energy 
economy and technical possibilities. Duewall, P. (Technische Univ. 
Berlin (Germany, F.R.)). 1976. 235p. (In German). Dep. NTIS (US 
Sales Only), PC A11/MF A0Ol1. 

Thesis. 

For assessment of the electric power demand of private 
households, which is analyzed in the overall electric power demand 
of the FRG, relevant statistical material from various institutions is 
evaluated. Among others, the rates of increase of different consump- 
tion sectors during the last few years may be derived from these 
data. Furthermore, for the consumer group “households and small 
consumers” the total energy use is divided according to energy 
carriers. A classification of this type is the basis for the recording of 
substitution processes between different energy carriers. The electric 
—_ demand for water heating was determined on the basis of a 

attelle study on water demand up to the year 2000 and was 


checked with the aid of the experience of several public utilities. 


31180 (TID—28281) Study of benefits of improved powerplant 
reliability and productivity. Phase 2 report. Analysis of two utility 
systems and regions. (General Electric Co., Washington, D.C. 
(USA). Center for Energy Systems). 30 Dec 1977. Contract EM-76- 
C-01-8713. 228p. Dep. NTIS, PC A11/MF AO1. 

Portions of document are illegible. 

In March 1975, a Federal Interagency Task Group published 
a report entitled, “A Report on Improving the Productivity of 
Electric Powerplants”. One of the recommendations of the report 
was that an appropriate Federal agency analyze and report on the 
benefits of improved power-plant reliability. This two-phase con- 
tract is an outgrowth of that recommendation. The objective of the 
first phase was to describe the current state-of-the-art of utility 
generation planning, noting what factors are currently considered 
and the role played by power-plant productivity, what methodolo- 
gies are used by planners, and how the planning results from these 
methodologies are implemented. The objective of the second phase 
of the contract is a study of the potential benefits of improved 
nuclear and coal power plant productivity, based upon an analysis of 
two utility systems that have wide differences in generation fuel mix. 
The simulated benefits are quantified using models of each of the 
utility systems, as well as models for two larger multi-state regions 
within which the utility systems operate. Participants in this second 
phase of the study are the Detroit Edison Company, the New 
England Power Pool, and the Northeast Utilities Company which is 
a member of the New England Power Pool. 


31181 Perceptions of EPRI: gauging the return. EPRI J.; 3: No. 
1, 21-24(1978). 

Electric Power Research Institute (EPRI) projects have been 
selected on the basis of their ability to provide economic benefit to 
the user by 1979. Besides technical accomplishments, EPRI’s work- 
ing relationships between staff and the advisory committee are noted 
to have progressed. Evidence of this is seen in the conclusions of the 
effectiveness review committee. The scope and progress of EPRI 
projects are reviewed anc the need confirmed for a non-university 
institute to promote research, development, and demonstration pro- 
jects in electric utility technology. (DCK) 
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Applying economic efficiency criteria: the case of electric 
energy. Uri, N.D. (Federal Energy Administration, Washington, 
DC). Energy Syst. Policy; 2: No. 2, 111-126(1978). 

This paper argues that a portion of the United States can gain 
with increased regional coordination of the generation and transmis- 
sion activities of the electric energy industry in the nation. Using 
1973 as a point of reference, the study indicates that a loss in social 
welfare was incurred because of minimal regional coordination. This 
reflected the fact that consumers in regions where relatively inex- 
pensive electric energy was available were permitted to consume 
more and pay less than what would have been optimal from a 
national perspective at the expense of consumers in less-efficient 
producing regions. 6 tables, 16 references. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 30102, 30697 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 30765 


31183 Channel intertie plan points to British hvdc revival. Jeffs, 
E. Energy Int.; 15: No. 3, 17-20(Mar 1978). 

Manufacturers of high-voltage direct-current (hvdc) equip- 
ment in Britain and France may benefit from the recent decision to 
build a 2000-MW intertie, the first stage of a 6000-MW connection 
between the two countries. The intertie will relieve Britain’s over- 
capacity problems and provide the power France needs because of 
the delays in its nuclear o- Proponents of the intertie point to 
the staggered peak-load hours, climatic differences, and the fact that 
the two countries have similar systems. GEC has joined several 
other manufacturers of hvdc transmission schemes in testing new 
designs. Specifically noted is a new water-cooled thyristor valve 
designed to meet the stringent requirements of high-voltage trans- 
mission. Specifications and design configurations are summarized for 
the valve, which is undergoing individual t sting to allow for 
module variations. Water cooling, with its complicated plumbing 
and loss of heat transfer, is expected to have only limited application, 
however, and may not be used for the cross-Channel project. 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 31106, 31143, 31146, 31150, 
31155, 31161, 31179, 31205, 31235, 31236, 31237, 31238, 31240, 
31247, 31248, 31249, 31250, 31251, 31254, 31256, 31290, 31292, 
31297, 31329, 31330, 31331 


31184 (ANL/ENG—77-03) CAL—ERDA users’ manual. 
Graven, R.M.; Hirsch, P.R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.; Argonne National Lab., Ill. (USA); Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-31-109- 
ENG-38;W-7405-ENG-36;W-7405-ENG-48. 893p. Dep. NTIS, PC 
A99/MF AO1. 

A new set of computer programs capable of rapid and de- 
tailed analysis of energy consumption in buildings is described. The 
Building Design Language (BDL) has been written to allow simpli- 
fied manipulation of the many variables used to describe a building 
and its operation. Programs presented in this manual include: (1) a 
Building Design Language program to analyze the input instruc- 
tions, execute computer system control commands, perform data 
assignments and data retrieval, and control the operation of the 
LOADS, SYSTEMS, PLANT, ECONOMICS, and REPORT pro- 
grams; (2) a LOADS analysis program which calculates peak 
(design) loads and hourly space loads due to ambient weather 
conditions and the internal occupancy, lighting, and equipment 
within the building, as well as variations in the size, location, 
orientation, construction, walls, roofs, floors, fenestrations, attach- 
ments (awnings, balconies), and shape of a building; (3) a HEAT- 
ING, Ventilating, and Air-Conditioning (HVAC) SYSTEMS pro- 
gram capable of modeling the operation of HVAC components, 
including fans, coils, economizers, and humidifiers; (4) a PLANT 
equipment program which models the operation of boilers, chillers, 
electrical-generation equipment (e.g., diesel engines or turbines), 
heat-storage apparatus (e.g., chilled or heated water) and solar 
heating and/or cooling systems; (5) an ECONOMICS analysis pro- 
gram which calculates life-cycle costs; (6) a REPORT program 
which produces tables of user-selected variables and arranges them 
according to user-selected formats; and (7) an EXECUTIVE proces- 
sor to create computer-system control commands. Libraries of 
weather data, typical schedule data, and data on the properties of 
walls, roofs, and floors are available. 


31185 (ANL/ENG—77-04) CAL—ERDA program manual. 
Hunn, B.D.; Diamond, S.C.; Bennett, G.A.; Tucker, E.F.; Roschke, 
M.A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.; 
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Argonne National Lab., Ill. (USA); Los Alamos Scientific Lab., 
N.Mex. (USA)). Oct 1977. Contract W-31-09-ENG-38;W-7405- 
ENG-36;W-7405-ENG-48. 533p. Dep. NTIS, PC A23/MF AOl. 
A set of computer programs, called Cal-ERDA, is described 
that is capable of rapid and detailed analysis of energy consumption 
in buildings. A new user-oriented input language, named the Build- 
ing Design Language (BDL), has been written to allow simplified 
manipulation of the many variables used to describe a building and 
its operation. This manual provides the user with information neces- 
sary to understand in detail the Cal-ERDA set of computer pro- 
s. The new computer programs described include: an EXECU- 
IVE Processor to create computer system control ‘commands; a 
BDL Processor to analyze input instructions, execute computer 
system control commands, perform assignments and data retrieval, 
and control the operation of the LOADS, SYSTEMS, PLANT, 
ECONOMICS, and REPORT programs; a LOADS analysis pro- 
gram that calculates peak (design) zone and hourly loads and the 
effect of the ambient weather conditions, the internal occupancy, 
lighting, and equipment within the building, as well as variations in 
the size, location, orientation, construction, walls, roofs, floors, fe- 
nestrations, attachments (awnings, balconies), and shape of a build- 
ing: a Heating, Ventilating, and Air-Conditioning (HVAC) SYS- 
TEMS analysis program capable of modeling the operation of 
HVAC components including fans, coils, economizers, humidifiers, 
etc.; 16 standard configurations and operated according to various 
temperature and humidity control schedules. A plant equipment 
program models the operation of boilers, chillers, electrical genera- 
tion equipment (diesel or turbines), heat storage apparatus (chilled or 
heated water), and solar heating and/or cooling systems. An ECO- 
NOMIC analysis program calculates life-cycle costs. A REPORT 
program produces tables of user-selected variables and arranges 
them according to user-specified formats. A set of WEATHER 
ANALYSIS programs manipulates, summarizes and plots weather 
data. Libraries of weather data, schedule data, and building data 
were prepared. 


31186 (EPRI-EA—707-SY) How industrial societies use energy. 
Darmstadter, J.; Dunkerley, J.; Alterman, J. (Resources for the 
Future, Inc., Washington, D.C. (USA)). Feb 1978. 39p. Dep. NTIS, 
PC A03/MF AOl1. 

This study is an attempt to find an answer as to why the per 
capita consumption of primary energy resources are so much higher 
in the U.S. than in other industrial countries, whose per capita 
income does not differ appreciably from that of the U.S. Compara- 
tive patterns of energy consumption are considered for the U.S., 
Canada, France, West Germany, Italy, Netherlands, UK, Sweden, 
and Japan. Those components that give rise to variations between 
countries in the relationship between energy use and national output 
are identified. As far as possible, the respective contributions of (1) 
economic structure, and (2) characteristics of energy utilization to 
the intercountry variations in energy and output are interpreted. 
Where the data permit, underlying factors--such as relative price 
differences and demographic features--are woven into the analysis. 


31187 (HCP/160901—01) Estimating household energy expendi- 
tures in the Phase I Comprehensive Human Resources Data System. 
Task 11 final report. King, J.A. (Mathematica Policy Research, Inc., 
Washington, D.C. (USA)). Dec 1977. Contract EM-74-C-01-8022. 
57p. — NTIS, PC A04/MF AO1. 
is report presents results of revising the electricity and 
iped-gas expenditures imputed to households on the 1974 CHRDS 
ile with equations estimated from the WCMS 1975 Household 
Energy Survey. In section II the revised expenditures are shown to 
be superior to the original CHRDS expenditures in many respects. 
The adjustment factors necessary to calibrate the expenditures with 
state-by-state control data were generally smaller than those previ- 
ously required, and, more importantly, the variations in expenditures 
by different characteristics, including income, age of head, race of 
head, family size, and tenure were much more reasonable than the 
original expenditures when assessed against the 1972—1973 Consum- 
er Expenditure Survey data. Without an absolute standard of the 
“true” energy expenditures of the U.S. population by which to assess 
the CHRDS file, however, it is impossible to conclude that the 
CHRDS revised electricity and piped-gas expenditures reflect accu- 
rately the energy expenditures of different subgroups of the popula- 
tion. There is still some question as to the precise level of the energy 
expenditures because of unresolved discrepancies between the 
WCMS 1975 Energy Survey, the 1972—1973 Consumer Expendi- 
ture Survey, and the industry control data for the residential sector. 
It is also extremely unlikely that the revised expenditures will reflect 
accurately variations for subgroups on a state-by-state basis,because 
of the omission of some important determinants of energy consump- 
tion, such as the presence of air conditioning and insulation charac- 
teristics, which affect differences by state, although a detailed assess- 
ment of the CHRDS expenditures by state is impossible because of 
the lack of any comparison data. 


31188 (NP—22933) Ozarks Region energy alternatives study. 
Working Paper I. Industrial energy utilization. Limaye, D.R.; Ci- 
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liano, R.; Price, J.P. (Mathtech, Inc., Princeton, N.J. (USA)). Mar 
1977. 88p. Regional Commission, Little Rock, AR. 

The industrial economy in the Ozarks Region is heavily 
dependent on natural gas. Because of the importance of gas and the 
continually declining supplies of natural gas, industry is faced with a 
serious threat regarding fuel availability. Six major industry groups 
consume almost 90% of all energy used. These industries rely on gas 
for about 80% of their energy needs. A detailed assessment of fuel- 
switching potential and costs requires a plant-specific or process- 
specific analysis. In this study, a generic evaluation by industry type 
was performed to identify industries that are major gas users and 
make rough estimates of their present energy-utilization patterns and 
suitability for conversion to other fuels. In order to alleviate the 
impact of continuing and increasing gas shortages, the following 
options can be considered: (1) direct purchases of gas from produc- 
ers; (2) conversion to oil/LPG; (3) conversion to coal; (4) conver- 
sion to electricity; (5) low-Btu gasification; (6) coal/oil slurry or 
emulsion; and (7) energy conversion. This Working Paper describes 
industrial energy-utilization patterns and discusses the above options. 


31189 Intensities of energy usage: an international and intertem- 
poral comparison. Edwards, R.; Parikh, A. (Univ. of Aberdeen, 
Scotland). Energy Policy; 6: No. 1, 66-75(Mar 1978). 

Much interest has recently centered on the use of input— 
output analysis in assessment of the industrial usage of energy, and of 
the impact on costs of living of the 1973 oil price increases. The 
advantage of this approach lies in its ability to yield accurate 
estimates of total energy requirements by sectors in much detail. 
Unfortunately, very little effort has yet been directed either towards 
an international comparison of energy usage, or towards analyzing 
the price induced technological change, and inter-fuel substitution 
effects, which will inevitably have taken place since 1973. This paper 
consists of two comparisons. First, the UK energy consumption 
relative to that of other countries is assessed, in particular that of 
other EEC nations. An analysis of five Euro countries is con- 
ducted on the basis of technology existing before the oil price 
increases as an indication of original positions, and is relatively 
straightforward, since the input—output sectoral classifications are 
consistent over the selected economies. A major problem in carrying 
out such an analysis lies in the difficulty of obtaining data on sectoral 
energy requirements in physical terms. Consequently, the compari- 
son is undertaken in value terms, the energy requirements bein 
calculated for an assumed $1 million worth of final demand in eac 
sector. Second, the economic possibilities of fuel substitution in the 
UK are assessed. This is carried out on the basis of elasticities of 
substitution estimated from data for the period 1955-70, which 
indicate the sensitivity of relative fuel usages to changes in relative 
prices, and should give some idea of how flexible various industries 
are to revert to, ie., solid fuel or gas from oil. It is further 
emphasized that estimated elasticities of substitution cannot immedi- 
ately be interpreted as fully indicating technical substitution possibili- 
ties. 


31190 Energy use proficiency: the validity of interregional com- 
parisons. Starr, C.; Field, S. (Electric Power Research Inst., Palo 
Alto, CA). Energy Syst. Policy; 2: No. 2, 211-232(1978). 

In the current discussion of national energy conservation, 
comparisons of U.S. gross domestic product per unit of primary fuel 
energy used (GDP/E) with that of foreign countries have been 
proposed as indicators of the relative efficiency of national energy 
use. The differences in the GDP/E are then taken to infer the 
potential for energy conservation that may exist in the United States. 
The analysis in this paper shows that GDP/E is not a valid param- 
eter for this purpose. Furthermore, this paper shows that GDP/E is 
a secondary result of the mix of economic activities and the real 
income per unit of labor specific to any nation. The significance of 
GDPY/E is most clearly revealed by an analysis of the differences in 
economic output and energy use among states of the U.S. where 
adjustments for different societal characteristics (e.g., currency pur- 
chasing powers, relative prices, taxes, investment incentives, and 
living habits) are minimal as compared to international differences. 
To explore the relationships between energy and economic output in 
the United States, an investigation of these variables was undertaken 
on an individual state basis and by individual major industries. It was 
found that gross state product per unit of primary fuel energy varied 
fivefold from a low in Louisiana to a high in Connecticut. Further- 
more, an examination of 87 national industry sectors revealed a 73- 
fold range in economic output (value added) per unit of energy use 
(VA/E). Since nearly two-thirds of total U.S. energy consumption is 
used in the production of marketable goods and services the mix of 
economic activities determines, to a great extent, the level of GDP/ 
E ratio in any region. 


31191 Home energy how-to. Hand, A.J. New York; Harper and 
Row (1977). 268p. . 

A Popular Science book. 

This is a complete guide to saving and producing home 
energy. Ways are summarized to cut home operating costs; conserve 
fossil fuels; reduce pollution; and heat, cool, and power the home. 
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The book is divided into two parts. Part I deals with ways to 
conserve energy. Part II concentrates on ways to harness the ener- 
gies of sun, wind, water, and biofuels--and heat with wood. Part I 
begins with thoughts on eliminating waste. Means are described to 
keep warm and cool air where you want them. Practical concerns 
include insulation, caulking, weatherstripping, windows, doors, 
landscaping, and house design. The author explains how to evaluate 
materials, cost, and payback times, and provides clearly illustrated 
step-by-step instructions for handling nearly all of the tasks yourself. 
Maintenance of furnaces and air conditioning systems is described. 
Part II tells how to produce energy with solar collectors, wind and 
water generators, biofuel plants, and woodburners. The author ex- 
plains the principles of the best hot-air and hot-water systems and 
then tells how to determine which would work well. Over 200 easy- 
a illustrations and the latest in methods and materials are 
inc , 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 
REFER ALSO TO CITATION(S) 31127 


SOLAR 


REFER ALSO TO CITATION(S) 30519, 30520, 30522, 30558, 
30595, 30603, 30604, 30607, 30609, 30610, 30616, 30620 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 30664, 30665, 30666, 30667 


OTHER 
REFER ALSO TO CITATION(S) 30697, 31109, 31176, 31191 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 30514, 30527, 30580 


31192 Proceedings of the 12th intersociety energy conversion 
engineering conference. Volume II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 1085p. (CONF-770804—P2). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

Ninety-seven papers are presented in Volume II on various 
aspects of energy conversion. A separate abstract was prepared for 
each paper for DOE Energy Research Abstracts (ERA). (PMA) 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 30735, 30739 


31193 Design of the Montana Magnetohydrodynamics Compo- 
nent Development and Integration Facility. Jackson, W.D. (Energy 
Research and Development Administration, Washington, DC). pp 
988-994 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II]. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The Montana MHD Component Development and Integra- 
tion Facility (CDIF) is the first of three essential facilities in the 
MHD program of the Energy Research and Development Adminis- 
tration. This program is aimed at achieving commercialization of the 
— cycle MHD electric power generation system by the late 
1990's. The second facility will be the pilot-scale Engineering Test 
Facility (ETF) and the third will be a commercial-scale plant. The 
CDIF is located in Montana near the Industrial Park 5 miles south of 
Butte. It will occupy approximately 50 acres of a 93-acre site. The 
facility specifications call for a highly flexible 50 thermal megawatt 
size, multiple test train facility for (1) MHD component developmen- 
tal testing and (2) determination of the component and subsystem 
interactions. Specific technical objectives for the facility include 
development and testing of key hot gas flow train components 
(combustors, nozzles, channels, magnets, and inverters) and other 
MHD test train support subsystems (e.g., coal processing and injec- 
tion, high temperature air preheaters, seed injection and recovery 
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systems). Meeting these objectives will provide the data needed for 
the design of the ETF. 


31194 Description of the direct coal-fired MHD facility at the 
University of Tennessee Space Institute. Dicks, J.B.; Tempelmeyer, 
K.E.; Markant, H.P.; Wu, Y.C.L.; Martin, J.F.; Muehlhauser, J.W.; 
Crawford, L.W. (Univ. of Tennessee Space Inst., Tullahoma). pp 
995-1003 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A direct coal-fired MHD facility is described. The facility is 
capable of running continuously at the coal flow rate of 3 tons/hour 
and intermittently of up to one hour continuous operation at a coal 
flow rate of about 10 tons/hour. The facility contains all essential 
components of a central power MHD station except the air pre- 
heater. Prototypes of all these components have been investigated in 
the existing facility. The philosophy of the schemes and design used 
in this facility is also discussed. Current results in seed recovery and 
SO, reduction is reported. The overall objective of this facility is to 
advance the technology of direct coal-fired MHD components and 
systems required for MHD power systems operating under simulated 
control power station conditions. Specific objectives are to resolve 
technical problems which have been identified or which may be 
found to occur in direct coal-fired MHD systems with moderate-to- 
high ash carryover with Eastern coals. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 31193, 31194 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 30209 


31195 (SAND—77-1951) Slagging MHD generator: a 
study. Taylor, J.G. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1977. Contract EY-76-C-04-0789. 30p. Dep. NTIS, MF A01. 

From 17. symposium on engineering aspects of MHD; Stan- 
ford, CA, USA (27 Mar 1978). Portions of document are illegible. 

The design and performance of a direct coal-fired MHD 
generator depends on the effect the liquid slag layer (that forms on 
the generator walls) has on the fluid dynamic, heat transfer, and 
electrical characteristics of the generator. This study presents a 
simplified, self-consistent analysis of the slagging MHD generator. 
The ultimate goal is to initiate a detailed study of the interaction 
between the turbulent gasdynamic boundary layer and the condens- 
ing slag layer in the presence of electrodynamic forces. The vapor 
condensation for a laminar boundary layer flow over infinitely 
segmented Faraday-connected electrodes in the entrance region of 
the generator is examined. Simply stated, a mixture of a condensible 
vapor (slag) and a non-condensible gas (seeded coal combustion 
products) flows through an MHD channel with wall temperatures 
below the condensation temperature of the vapor. The vapor con- 
denses on the walls creating a liquid slag layer. Vapor condensing at 
the gas-slag interface carries with it the heat of condensation which 
is transferred, in part, to the electrodes across the liquid layer. The 
condensation rate depends on the interface temperature through an 
equilibrium constraint and the interface shear stress causes slag to 
flow along the channel walls. In addition, the MHD effects influence 
the entire system through momentum (Lorentz force) and energy 
(joule dissipation) considerations. A mathematical model is present- 
ed. 


31196 Progress in channel development for direct coal fired 
MHD. Solbes, A.; Petty, S.W. (Avco Everett Research Lab., Inc., 
MA). pp 1004-1014 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The progress in the development work of 
magnetohydrodynamic (MHD) channels for direct coal fired MHD 
power generation, carried out at AERL, is reviewed. The results of 
extensive testing in a slagging environment using a 6 lb/sec experi- 
mental facility, are presented and discussed. Channel performance 
characteristics are presented both for diagonal and Faraday mode 
loading. The local channel behavior and the development of nonuni- 
formities are analyzed together with fault simulation experiments. 
The results of a 100 hour duration run are presented. Cathode, anode 
and insulator problems are discussed together with the results of 
several subsequent tests aimed at evaluating various candidate mate- 
rials for both anode and cathode walls. 
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THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 30470, 30471, 30476, 30477, 30547 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 30473, 30474 


31197 Thermal optimization of small ***Pu fueled radioisotope 
thermoelectric generators. Steeger, E.J.; Elsner, N.B.; Bass, J.C. 
(General Atomic Co., San Diego, CA). pp 20-28 of Proceedings of 
the international conference on thermoelectric energy conversion. 
Rao, K.R. (ed.). New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

Methods of computing thermal losses in Pu-238 fueled 
milliwatt sized radioisotope thermoelectric generators are presented. 
The losses through three common t of insulation systems are 
considered: (1) gas filled with radiation shielding; (2) homogeneous 
insulation, either gas filled or evacuated; and (3) evacuated systems 
using ‘‘superinsulation”. Comparisons of the thermal flux vs. heat 
source temperature for a typical battery application are shown. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 30472, 30475 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 30547, 30581, 30735, 30738, 30739 


31198 NASA thermionic-conversion program. Morris, J.F. 
(NASA Lewis Research Center, Cleveland). pp 1540-1547 of Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

NASA's program for applied research and technology (ART) 
in thermionic energy conversion (TEC) has made worthwhile con- 
tributions in a relatively short time: Many of these accomplishments 
are incremental, yet important. And their integration has yielded 
gains in performance as well as in the knowledge necessary to point 
productive directions for future work. Both promise and problems 
derive from the degrees of freedom allowed by the current program- 
matic emphasis on out-of-core thermionics. Materials and designs 
previously prohibited by in-core nucleonics and geometries now 
offer new potentialities. But as a result a major TEC-ART responsi- 
bility is the efficient reduction of the glitter of diverse possibilities to 
the hard glint of reality. As always high-temperature material effects 
are crucial to the level and duration of TEC performance: New 
electrodes must increase and maintain power output regardless of 
emitter-vapor deposition on collectors. They must also serve com- 
patibly with hot-shell alloys. And while space TEC must face high- 
temperature vaporization problems externally as well as internally, 
terrestrial TEC must tolerate hot corrosive atmospheres outside and 
near-vacuum inside. Furthermore, some modes for decreasing intere- 
lectrode losses appear to require rather demanding converter geome- 
tries to produce practical power densities. In these areas and others 
Significant progress is being made in the NASA TEC-ART Pro- 
gram. 


31199 Thermionic converter studies at Thermo Electron. Huff- 
man, F.N.; Lieb, D.; Rufeh, F. (Thermo Electron Corp., Waltham, 
MA). pp 1548-1554 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The Thermionic Energy Converter (TEC) development pro- 
gram at Thermo Electron includes theoretical and experimental 
surface studies, diode evaluation, enhanced mode converter investi- 
gations and system studies, as well as materials fabrication and 
testing. The primary effort has been concentrated on increasing 
converter ormance via improved electrodes. Diodes with oxide 
collectors (i.e., tungsten oxide, titanium oxide, zinc oxide and barium 
oxide) have provided the best performance. Emitters requiring re- 
duced cesium pressure (such as oxygenated tungsten, lanthanum 
hexaboride, platinum and graphite) are being tested. Converter con- 
figurations using particle spacing are under investigation. Experi- 
ments with auxiliary electrode thermionic converters are in progress. 
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Both silicon carbide and alloy hot shells (i.e., barriers to isolate the 
converter from the combustion environment) have been fabricated 
and tested. 


31200 Status of research on advanced thermonic converters. 
Hatch, G.L.; Rhiner, W.; Rasor, N.S.; Hansen, L.K. (Rasor Asso- 
ciates, Inc., Sunnyvale, CA). pp 1563-1567 of Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. II. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

It is shown that it is possible to controllably and continuously 
elevate the electron temperature in the plasmatron thermionic 
energy converter from the emitter temperature to the maintenance 
electron temperature for the diode arc mode. This ability and the 
apparent validity of an elementary analytical model of the plasma 
should make possible the optimization and evaluation of operation 
under strong ionization conditions for which the plasma resistance 
should be acceptably low. Measurement of the vacuum space charge 
arising from the emission from a surface in cesium vapor indicates 
the presence of a substantial negative ion emission current. Appara- 
tus has been constructed for identifying and directly measuring the 
flux of positive, negative and neutral species emitted from an elec- 
trode surface in a cesium vapor diode. The primary purpose of the 
investigation is to determine the influence of negative ion emission 
on the effective work function of thermionic converter electrodes. 
Initial data indicate the presence of H™, Cs” and possibly C™ and 
CH-. 


31201 Low arc drop hybrid mode thermionic converter. Shimada, 
K. (Jet Propulsion Lab., Pasadena, CA). pp 1568-1574 of Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 

im II. La Grange Park, IL; American Nuclear Society, Inc. 
1 , 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The hybrid mode operation is being investigated at JPL for 
the reduction of plasma drops because of its simplicity and the 
promising results indicated previously by Rasor Associates. The 
results obtained from two molybdenum emitter converters which 
were fabricated and tested at JPL are discussed. One converter had a 
molybdenum collector and the other a nickel collector. The molyb- 
denum collector converter was operated in a hybrid mode (at an 
interelectrode distance of 1.7 mm) and produced a minimum barrier 
index of 1.96 eV at an emitter temperature of 1500°K. The arc drop 
was calculated to be 0.14 eV, using the published results for a 
molybdenum collector. On the other hand, the nickel collector 
converter was operated in a conventional ignited mode (at an 
interelectrode distance of 0.5 mm) and produced a minimum barrier 
index of 2.1 eV at an emitter temperature of 1700°K. The arc drop 
was determined (from the measured collector work function) to be 
0.41 eV. Both converters had grooved emitters made of molybde- 
num, and the mesa areas between grooves were coated with rhenium 
metal. It is tentatively concluded that a large-gap operation of the 
hybrid mode converter permits the diffusion of cesium ions to a 
distance in the order of one millimeter for an effective neutralization 
of electron space charge. By employing a low work function collec- 
tor (1.55 eV) in a hybrid mode converter with an arc drop of 0.14 
eV, it appears that a barrier index as low as 1.69 eV could be 
achieved. 


31202 Advanced thermionic converter developments with micro- 
wave external pumping. Chiu, H.S.; Shaw, D.T.; Manikopoulos, C.N.; 
Lee, C.H. (State Univ. of New York, Buffalo). pp 1575-1581 of 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The ion generation in a cesium thermionic converter as part 
of the advanced-model thermionic converter development research 
under way at SUNY/Buffalo is reported. A microwave with fre- 
quency in the range between 1 to 2 GHz is used to externally pump a 
thermionic converter as part of our effort in the verification of 
Lam's theory. It is found that the motive peak as predicted in the 
theory disappears whenever microwave power is used to excite the 
cesium plasma of the converter. The electron temperature is effec- 
tively heated by the microwave and the experimental data agrees 
with theory in the low-power output region. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 31201 
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MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 31201 


31203 Thermionic converter performance with oxide collectors. 
Lieb, D.; Goodale, D.; Briere, T.; Balestra, C. (Thermo Electron 
Corp., Waltham, MA). pp 1555-1562 of Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. II. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Thermionic converters using a variety of metal oxide collec- 
tor surfaces have been fabricated and tested. Both work function and 
power output data are presented and evaluated. Oxides of barium, 
strontium, zinc, tungsten and titanium have been incorporated into a 
variable spacing converter. Tungsten oxide was found to give the 
highest converter performance and to furnish oxygen for the emitter 
at the same time. Oxygenated emitters operate at reduced cesium 
pressure with an increase in electrode spacing. Electron spectros- 
copy for chemical analysis (ESCA) performed on several tungsten 
oxide collectors showed cesium penetration of the oxide layer, 
— forming a cesium tungstate bronze. Titanium oxide showed 

igh performance but did not furnish oxygen for the emitter; stron- 
tium oxide, in the form of a sprayed layer, appeared to dissociate in 
the presence of cesium. Sprayed coatings of barium and zinc oxides 
produced collector work functions of about 1.3 eV, but had exces- 
sive series resistance. Lanthanum hexaboride, in combination with 
oxygen introduced through a silver tube, and cesium produced a low 
work function collector and better than average performance. 


31204 Electrodes for low temperature thermionic energy convert- 
ers: recent results and compatibility considerations. von Bradke, M.; 
Henne, R. (DFVLR, Stuttgart). pp 1582-1589 of Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. II. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

At the DFVLR thermionic laboratory two different work 
function measuring methods are being used in the field of electrode 
research for low temperature thermionic converters. In the high 
temperature range thermionic emission microscopes are suitable 
especially for the study of cermet emitters with their heterogeneous 
surface since they allow local work function measurements on 
particular patches. For collector development a special electron 
beam retarding potential method working in the low temperature 
range offers the opportunity of measurements at electrodes with 
mixed adsorption layers, which up to now have been most promising 
for realizing very low work function values. Our recent emitter 
studies have been concerned with Cs-adsorption on UO2—Mo- 
cermet electrodes, whereas collector research has dealt with the 
investigation of Cs—O: mixed adsorption layers showing values as 
low as 1.0 to 1.2 eV. The stability of these layers and the compatibil- 
ity of their adsorption equilibrium requirements were tested at 
simulated converter operation conditions. 


FUEL CELLS 
REFER ALSO TO CITATION(S) 30102 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 30547 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 30480, 30548 
ELECTROMECHANICAL CONVERTERS 


REFER ALSO TO CITATION(S) 30490 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 30642, 31119, 31139, 31162 


31205 (CONF-770878—, pp 1-32) United States energy scene 
mae Dupree, W.G. Jr. (Bureau of Mines, Washington, DC). 
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From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

Historical perspectives are given of the energy consumption 
within the U.S.A. Gross energy consumption by source is also 
discussed. It is concluded that G.N.P. is directly related to the 
energy consumption patterns within the U.S. The project energy 
consumption patterns for the period 1976 through 1985 are also 
discussed. It is expected that the emphasis shall be placed upon 
reducing the consumption of petroleum and increasing the use of 
coal. The “National Energy Plan” and its impact upon the types of 
energy consumption is studied, and it is concluded that without the 
National Energy Plan, dependency on imported petroleum shall 
increase from 4.2% to 49.3%. With the plan the dependency will 
decline to 38.3%. Excellent sets of data-base related to types and 
amounts of energy consumption are established in tabular forms. 


31206 (LBL—5299, pp 133-142) Energy use and conservation. 
1976. 


In Energy and environment. Annual report, 1975. 

Research in the Lawrence Berkeley Laboratory Energy and 
Environment Division's energy use and conservation program ad- 
dresses a broad range of technical and institutional issues that influ- 
ence the pattern of energy use. These include basic research into the 
physics of combustion processes, energy use in buildings and the 
investment behavior of the electric utility industry. Information on 
each of these subjects is reported. (LCL) 


BUILDINGS 


REFER ALSO TO CITATION(S) 30614, 31071, 31148, 31149, 
31151, 31184, 31185, 31191, 31516, 31667 


31207 (CONF-761052—) Second annual heat pump technology 
conference. (Oklahoma State Univ., Stillwater (USA). School of 
Mechanical and Aerospace Engineering). 1976. 328p. State Univ., 
Stillwater, OK. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

Twenty-one papers were presented at the meeting. A separate 
abstract was prepared for each paper. (LCL) 


31208 (CONF-761052—, pp 1.1-1.5) Heat pumps: past—pres- 
ent—future. Moore, P.B. 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

Heat pump history is examined to determine if currently 
developed heat pumps can efficiently and reliably meet the cooling 
and heating needs of buildings, particularly those in colder climates. 
It is concluded that compressor failures and inadequate defrosting 
processes have, in the past, limited the public acceptance of heat 
pumps, but that manufacturers now have improved equipment 
design and more extensive training programs for personnel who 
install and maintain heat pump equipment, so that the outlook for 
improved heat pump reliability and performance is promising. 
(LCL) 


31209 (CONF-761052—, pp 2.1-2.14) Modified annual cycle 
energy system. Werden, R.G. (Werden Associates, Inc., Jenkintown, 
PA). 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

Opportunities are discussed for using the heat pump cycle as 
part of a modified annual cycle energy system (ACES) in order to 
conserve energy in the heating and cooling of buildings. Eight 
different modes of operating the modified ACES system are de- 
scribed. It is concluded that the modified ACES concept can con- 
tribute materially to solving the load management, environmental 
control, and energy conservation aspects of the national energy 
utilization problem. (LCL) 


31210 (CONF-761052—, pp 3.1-3.18) Ten design principles for 
air-to-air heat pumps. Trask, A. 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

A new combination of heat pump design principles is pro- 
posed under the premise that excessive failure rates of air-to-air heat 
pumps to date indicate the need for a fundamental change in design, 
construction, and functioning to achieve long life reliability. It is 
predicted that compressor failure rates can be reduced to less than 
1% annually; that defrosting can be controlled to its reliability in the 
household refrigerator; and that the air-to-air heat pump has the 
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potential capability to universally replace combustion heating equip- 
ment for comfort heating in all climates. 


31211 (CONF-761052—, pp 5.1-5.25) Computer simulation 
model for air-source heat pump system seasonal performance studies. 
Groff, ea Bullock, C.E. 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

The engineering basis, features and use of a digital computer 
model which simulates complete residential and light commercial 
air-source heat pump systems are described. A unique property of 
this model is its ability to accurately predict the short-term cycle-by- 
cycle behavior of the heat pump during all phases of the heating and 
cooling modes, as well as the longer-term daily, monthly and season- 
al performance. This cycle-by-cycle, or dynamic, property has been 
found to be essential for evaluation of (a) equipment sizing, (b) 
equipment design alternatives, (c) defrost methods, (d) control 
schemes, and (e) power demand profiles, in terms of short-term as 
well as seasonal energy demands and indoor comfort parameters. 
Simpler programs, such as those using bin-type weather data and 
steady-state thermal loads, or even those using hour-by-hour calcula- 
tions cannot be expected to yield reliable cyclic predictions which 
are vital in the search for improved heat pump performance and in 
isolating the most significant areas for research and development. 


31212 (CONF-761052—, pp 17.1-17.10) Heat pump and water on 
the rocks. Newman, M.E. (Des Moines Area Community Coll.). 
1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

An innovative space heating and cooling system for houses 
and commercial buildings is described. The system uses a heat pump 
with a heat source which consists of recovered heat stored in 
underground rock beds. This stored heat is from heat effluents from 
the house either passing through a sewer line or into a septic tank or 
from solar collectors. It is claimed that all parts of the system are 
commercially available, do not require research, and simply need to 
be installed for immediate operation. (LCL) 


31213 (CONF-761052—, pp 18.1-18.7) Proper installation of 
heat pumps. White, J.W. (Oklahoma Gas and Electric Co., Oklaho- 
ma City). 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

The importance of proper heat pump installation and the 
proper selection and installation of heat pump equipment, controls, 
ducts, and piping are discussed. (LCL) 


31214 (CONF-761052—, pp 20.1-20.14) Rotary-powered heat 
pump. Boxer, H.S. (Fedders Corp., Edison, NJ). 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

The design and operation of rotary motor compressors and 
the advantages, chiefly exceptionally high reliability, of these rotary 
compressors in heat pump applications are discussed. (LCL) 


31215 (CONF-761052—, pp 21.1-21.5) Accumulators for heat 
pumps. Morse, R.L. 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

The accumulator is a low side vessel installed in a heat pump 
between the reversing valve and the compressor suction connection. 
It is for the sole purpose of preventing excessive amounts of liquid 
refrigerant from entering the compressor and causing possible 
damage to the bearings and valves. The design, size, operation, 
specifications, and performance of accumulators and their impor- 
tance in preventing failures in heat pump systems are discussed. 

) 


(LCL 


31216 (CONF-761052—, pp 22.1-22.4) Defrosting of air to air 
heat pumps. West, J.E. (Robertshaw Controls Co., Dallas). 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

It is contended that ice build-up on the outdoor coil of air-to- 
air heat pumps is not as much of a deterrent to desirable heat pump 
Operation as is commonly supposed, and that the outdoor coil can 
tolerate considerable frost deposits, up to 75% blockage or 2 to 3 
Ibs/ft? of coil face area, before the heat transfer capacity of the coil 
is substantially effected. By allowing frost and ice deposits to accu- 
mulate up to a predetermined percent of coil blockage, the time 
between defrosts is prolonged and other factors are given the 
Opportunity to remove the frost. Therefore instead of wasting 
energy through unnecessary defrosting, top efficiency in heat pump 
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operation can be achieved by taking every advantage of the chang- 
ing weather, subliming, sun effect, and cycling to remove frost and 
ice deposits without a system defrost. This can be done today by 
allowing controlled amounts of frost and ice to accumulate through 
the use of a demand defrost system that will initiate a defrost cycle 
only on the actual physical presence of frost and ice on the outdoor 
coil. The design and operation of the Robertshaw De-Ice Sensor for 
such a system are discussed. (LCL) 


31217 (HCP/T2947—1) Stirling total energy systems study. 

Final report, May 15, 1976—June 13, 1977. Lehrfeld, D. (Philips 
Labs., Briarcliff Manor, N.Y. (USA)). Aug 1977. 190p. NTIS, 
AOl. 

The application of Stirling cycle prime movers to total energy 
power generation systems was investigated. Electrical, heating, and 
cooling demand profiles for a typical residential complex, hospital, 
and office building were studied, and alternative Stirling total energy 
systems were conceptualized for each site. These were analyzed in 
detail and contrasted with purchased-power systems for these sites to 
determine fuel-energy savings and investment attractiveness. The 
residential complex and hospital would be excellent candidates for 
total energy systems, and prime movers in the 1000 kW output range 
would be required. Stirling engines with so —— an output have not 
been built to date, although there would be no fundamental technical 
barrier to prevent this. However, careful consideration must be 
given to the following technological decision areas before arriving at 
a final design, if its potential is to be realized: engine configuration, 
hotside heat exchange interface, engine control system, internal gas 
seals, and advanced coal combustion technology. The principal 
advantage of a Stirling prime mover in this application, in view of 
national concern over present and future dependence on oil, is that it 
could utilize low-grade liquid fuels and coal. 


31218 (PB—272855) Building technology project summaries, 
1976. Special pub. (final). Olmert, M. (Indiana State Board of Health, 
Indianapolis (USA). Advisory Comprehensive Health Planning 
Council). Jul 1977. 85p. (NBS-SP—446-1). NTIS PC A05/MF AO1. 

Contents: Energy conservation; Energy conservation in com- 
munities; Solar energy; Economics; Thermal studies; Mechanical 
systems; Plumbing; Sensory environment; Materials; Structural; Dis- 
aster mitigation; Architectural research; Safety; Mobile homes; 
Codes and standards; Housing and building technology. 


31219 Thermography: bringing energy waste to light. Pontello, 
A.P. (Dept. of Energy, Philadelphia). Heat, Piping Air Cond.; 50: 
No. 3, 55-61(Mar 1978). 

The use of infrared thermography to detect heat losses in 
buildings and thermography experiments conducted in Philadelphia 
using aircraft-borne detectors are discussed. (LCL) 


31220 Finite air mixing rates in buildings and its impact on the 
energy requirements for heating and coo! Arumi, F.N. (Univ. of 
Texas, Austin). Energy Build.; 1: No. 2, 193-198(Oct 1977). 

The rate at which the air temperature in a room seeks an 
equilibrium configuration may have a significant impact on the 
calculations of energy requirement for heating and cooling. Standard 
load calculations, such as those used in computer models like 
NBSLD and DEROB, assume the existence of one common air 
temperature through the room and this is equivalent to assuming that 
air in the room mixes infinitely fast. The elementary calculation 
presented here shows that this assumption is adequate provided there 
is some forced ventilation and no time difference among the walls 
and other heat sources (sinks) in their heat delivery. en these 
conditiions are not met then up to 30% discrepancy in the calcula- 
tion may result. Also, the energy consumption per unit volume 
becomes a function of the room size, and consequently the energy 
required for a building becomes an explicit function of the building 
partitioning, giving rise to the reduced energy required associated 
with the partitioning effect. 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 31140, 31147, 31150, 31179, 
31187, 31666 


31221 (CONF-761052—, pp 4.1-4.37) Dynamic performance of a 
residential air-to-air heat pump. Kelly, G.E.; Bean, J. (National 
Bureau of Standards, Washington, DC). 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, = (18 Oct 1976). 

In Second annual heat pump technology conference. 

Information is presented on the dynamic performance of a 5- 
ton air-to-air heat pump, which was installed in a residence in the 
Washington, D.C. area. The effect of part-load operation on the heat 
pump’s cooling and heating coefficients of performance (COP) was 
determined. When the pump operated in the heating mode at out- 
door temperatures below 40°F, a considerable discrepancy was 
found to exist between the measured performance and the ‘orm- 
ance data supplied by the manufacturers. This discrepancy is appar- 
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ently due to the adverse effects of frost buildup and defrosting of the 
outdoor coil. The seasonal performance factor (SPF) of the heat 
pump was estimated and then traced back to the power plant to 
obtain an effective SPF which is then compared with the perform- 
ance which might be expected from fossil-fuel heating equipment. 


31222 (CONF-761052—, pp 6.1-6.11) EPRI study on load and 
use characteristics of electric heat pumps in single-family residences. 
Blake, P.J. (Westinghouse Advanced Systems Tech., Pittsburgh). 
1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

A project was undertaken to make a sufficient but small set of 
measurements on heat pump installations in houses located in a range 
of climatic conditions in order to establish the load and use charac- 
teristics of residential heat pumps. The test that evolved involved 
120 homes in 12 different geographic regions. The design of the test 
is described, and the preliminary validation of the test procedure by 
analysis of the data obtained to date is discussed. (LCL) 


31223 (CONF-761052—, pp 7.1-7.25) Sizing and optimization. 
Haley, A.W. 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

Some of the methods available for optimizing heat pump 
equipment to a specific structure are discussed. The optimization of 
this equipment must take in consideration the climatic conditions, 
design and use of home, and the kind of heat pump equipment used. 
(LCL) 


31224 (CONF-761052—, pp 8.1-8.21) Residential heat pump 
sizing practices for northern climates. Fagan, T.J. (Westinghouse 
Electric Corp., Pittsburgh). 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

Due to the increased interest in applying heat pumps in colder 
climates, the Electric Power Research Institute is sponsoring, “An 
Investigation of Methods to Improve Heat Pump Performance and 
Reliability in a Northern Climate.” This project includes an investi- 
gation of sizing philosophies applicable in northern climates. (The 


definition of a northern climate is more than 5000 annual heating 
degree days.) The results of this investigation of sizing practices are 
presented. Information is included on: the optimum heat pump size 
for a given application; meaningful criteria for comparing the per- 
formance of various systems; and the annual cost of ownership or 
life cycle cost. 


31225 (CONF-761052—, pp 9.1-9.15) Optimization of a northern 
climate heat pump. Sisk, F.J.; Makiel, J.M.; Veyo, S.E. (Westing- 
house Electric Corp., Pittsburgh). 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

A mathematical model of a northern climate heat pump 
system was developed, a strategy for optimizing heat pump perform- 
ance and cost was devised, and a computer program for performing 
the calculations was written and executed. It was concluded that: 
when constrained to demand insensitive electric rates, a workable 
analytical approach to the seasonal economic optimization of a heat 
pump system has been demonstrated; a quasi-optimum heat pump 
configuration will result when a temperature that roughly corre- 
sponds to the peak in the distribution of hourly occurrence (32°F) is 
chosen as the design point temperature; similitude scaling for capac- 
ity of a heat pump optimized for heating at a 32°F design point is 
acceptable; the configuration of a heat pump optimized for heating is 
significantly different from representative heat pumps marketed 
today; optimization of heat pump design at current cost levels 
(apparatus and power) produces significant but far from revolution- 
ary operating cost benefits and conserves energy significantly over 
present design practice; and selective escalation of power and fuels 
costs relative to apparatus cost increases the heat pump advantage 
dramatically. 


31226 (CONF-761052—, pp 10.1-10.18) Northern climate air- 
source heat pump performance monitoring program. Reedy, W.R.; 
Aldrich, R.G.; Eplett, F.R. 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

A field instrumentation program being conducted to investi- 
gate actual operating characteristics for air-source unitary heat 
pumps in a northern climate is described. In this program, special 
instrumentation was developed and installed to monitor perform- 
ance, Operation, and energy use for several existing heat pump 
systems in four northern climate cities. The data acquisition ap- 
proach, development and operation of a micro-computer data trans- 
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lation center, and presentation of results are discussed and sample 
results shown. Proposed use of these data for product design im- 
provement, simulation model validation and energy use studies is 
described. 


31227 (CONF-761052—, pp 11.1-11.20) Heat pump applications 
in Alaska. Zarling, J.P. (Univ. of Alaska, Fairbanks). 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

Two heat pump applications are described: an air-to-air heat 
pump system for an “average” Fairbanks home and a water-to-air 
heat pump system installed at the Fairbanks wastewater treatment 
facility. In the first case, temperature data analyzed over a twenty- 
five year period was used to predict the seasonal performance factor 
of a commercial heat pump unit. Even though Fairbanks, Alaska, 
experiences periods of extreme low temperatures, approximately 
75% of the 14,500 degree day heating season occurs at temperatures 
within the operating range of existing heat pump systems. Using 
local utility rates, the annual savings of an air-to-air heat pump 
system as compared to electrical resistance heating has been calculat- 
ed for an “average” home. The second system described is a water- 
to-air heat pump system which provides the majority of heating 
needs for the new Fairbanks, Alaska, waste-water treatment plant. 
Treated effluent before discharge is used as the low temperature (40 
to 50°F) energy source. Benefits of this system include an excellent 
return on investment and the elimination of a potential ice fog source 
in the vicinity of the Fairbanks International Airport. 


31228 (CONF-761052—, pp 13.1-13.18) Seasonal performance 
evaluation of small engine-driven heat pumps. Wurm, J.; Panikker, 
G.P.K.; Staats, W.R. 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

Heat pumps are a generally recognized and immediately 
available means for conserving the energy used for space condition- 
ing, and the improvement of component characteristics could great- 
ly increase the energy savings. One approach that recognizes the 
special operating requirements of small air-to-air heat pumps is the 
use of an onsite gas-operated prime mover as a driver. The results of 
the evaluations of seasonal and year-round performance of various 
systems of this type are discussed. The operation of residential 
Rankine piston and small commercial Rankine turbo heat pumps 
driven with Stirling, Brayton, and Rankine power subsystems is 
analyzed. Sincee some of the component candidates have already 
reached various levels of hardware testing, their characteristics are 
known. These known characteristics and predicted ones are com- 
plied to machines with various types of capacity modulation. Onsite 
recovery of the engine’s rejected heat is used in the heating mode. 
The main results show superior performance when compared with 
an electrically driven residential heat pump applied to a typical 
house heat load, and a better possibility of meeting comfort condi- 
tions over a wider range of ambient temperatures, especially for the 
heating mode. 


31229 (CONF-761052—, pp 19.1-19.10) System design for resi- 
dences with small load to space ratios. McQuiston, F.C. (Oklahoma 
State Univ., Stillwater). 1976. 

From 2. annual heat pump technology conference; Stillwater, 
OK, USA (18 Oct 1976). 

In Second annual heat pump technology conference. 

Various procedures are proposed for designing a suitable 
heating, ventilating, and air conditioning system for the energy- 
efficient house (small load to space ratio). Emphasis was placed on 
using commercially available equipment. It is generally possible to 
design a system which will satisfy the major comfort parameters 
except for late spring and early fall when the outdoor relative 
humidity is high. There must be greater emphasis placed on the 
design phase to obtain realistic load calculations and to provide for 
good air distribution. The cost of the system should be competitive 
with present conventional construction on a square foot basis due to 
decreased cooling capacity. Manufacturers should be encouraged to 
develop equipment of the type proposed because most new construc- 
tion will require it in the near future. 


31230 (FPC-R—89) All electric homes in the United States. 
Annual bills, January 1, 1978, cities of 50,000 and more. (Federal 
Power Commission, Washington, D.C. (USA). Bureau of Power). 
1976. 30p. GPO $0.75. 

Information is presented on the average annual costs for 
representative amounts of electricity to consumers in homes utilizing 
electricity exclusively for all pu: . Average annual electric bills, 
average charges per kilowatt-hour and average kilowatt-hour con- 
sumption for these homes are shown on a nationwide basis and for 
each State and individual communities throughout the United States. 


31231 (HCP/B50073—01) Arizona electrical energy load man- 
agement demonstration project. Final report. (Arizona Solar Energy 
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Research Commission, Phoenix (USA)). Feb 1978. 102p. Dep. NTIS, 
PC A06/MF AO1. 

The Electrical Energy Load Management Demonstration 
Project is a program that was developed to explore and demonstrate 
customer load shaping techniques best suited to result in the efficient 
use of electrical energy. The general project objective was to 
demonstrate and evaluate load shaping concepts for possible integra- 
tion into a load management system. These concepts included pric- 
ing incentives, application of load shaping appliances, and supervi- 
sory load control. Except for the pricing demonstration, completion 
of the other projects suffered from delayed hardware deliveries, 
operational failures, and relatively cool weather. Demonstrations 
were sufficiently completed to at least provide “proof-of-concept.” 
Results of the pricing experiment indicated a probable response to 
“time-of-day” pricing, but were not sufficient to establish the magni- 
tude with any degree of reliability. 


31232 (LBL—6856) Diagnostic tests determining the thermal 
response of a house. Sonderegger, R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 1 Nov 1977. Contract W-7405- 
ENG-48;EC-77-S-02-4288. 18p. (CONF-780122—1). Dep. NTIS, PC 
A02/MF AO1. 

From ASHRAE meeting; Atlanta, GA, USA (29 Jan 1978). 

Two different approaches to the determination of the thermal 
response of buildings are possible: deterministic models and methods 
based on equivalent thermal parameters (ETP’s) of a building. While 
the former are computer applications of heat transfer theory, the 
latter consist of data oriented techniques that infer the ETP’s of a 
particular building by multiple correlation of indoor temperature and 
weather. The ETP method is convenient to provide a rank ordering 
of different houses by their thermal performance and to assess the 
overall effects of retrofits on a house. Like deterministic methods, 
the ETP method can also predict accurate free-floating indoor 
temperatures and heating loads as a function of weather. A conve- 
nient set of ETP’s is established for a residential townhouse by 
means of a simple, single thermal mass model. Multiple step regres- 
sions of actual data on indoor temperature and weather yield esti- 
mates for the ETP’s. The model tracks the measured data well. The 
regressed ETP’s agree with what is expected from theoretical calcu- 
lations and are consistent with the result from a different, constant- 
indoor temperature experiment. 


31233 (PB—272449) Lifestyles and household energy use: 1973 
and 1975 national surveys. Code book and data processing guide. 
Nicoletti, N. (Federal Energy Administration, Washington, D.C. 
(USA)). Sep 1977. 233p. (FEA/B—77/342a). NTIS PC All/MF 
AOl. 


The Energy and Lifestyles data documentation and file are a 
compilation of data collected in two national housing unit surveys. 
The first survey conducted in May 1973 collected data for 1455 
households and the housing units in which those households resided. 
The sample was designed to provide an oversampling of low income 
households. The survey was repeated in 1975 for 3140 households, of 
which approximately 1000 were repeat households from the 1973 
survey. Therefore, on a record dump, some households will have a 
large block of data, whereas, others will have some blanks for the 
missing information either from 1973 or 1975. Among the variables 
collected on the survey are: (1) characteristics, size, construction, 
and amenities of housing units; (2) economic and demographic data 
on households; (3) actual consumption and cost of electricity and 
natural gas in residential use; and estimated cost of fuel oil; (4) 
characteristics of equipment used for space heating and cooling, as 
well as water heating; (5) auto ownership and usage; (6) personal 
transportation behavior; (7) possession of appliances and other 
energy using household conveniences; and (8) changes in energy- 
related behavior and attitudes toward energy consumption since 
energy shortages first came to widespread public attention. 


31234 Factors affecting the part-load efficiency of boilers. Don, 
W.A. Energy World; No. 41, 2-5(Oct 1977). 

An investigation carried out to evaluate the effect of measures 
introduced into the design or operation of domestic oil-fired boilers 
to reduce standby losses and so increase the part-load efficiency is 
reported. It is demonstrated that by relatively simple means the part- 
load performance can be much improved. An assessment is made of 
the effect on the appliance part-load performance of improving the 
insulation of a dwelling and it is concluded that if the appliance has 
low standby losses, the boiler can be very much oversized for the 
installation heat demand and still operate with a high annual thermal 
efficiency. The work indicates that there is little advantage to be 
gained by closing off the appliance chimney during the time a 
pressure jet burner is idle. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 31140 
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TRANSPORTATION 
REFER ALSO TO CITATION(S) 31282 


31235 (CONF-770878—) Effects of energy constraints on trans- 
portation systems. Mittal, R.K. (ed.). (Union Coll., Schenectady, 
N.Y. (USA)). Dec 1977. Contract EC-77-G-01-6067. 560p. Dep. 
NTIS, PC A24/MF A0O1. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

Twenty-six papers are presented on a variety of topics includ- 
ing: energy and transportaton facts and figures; long-range planning 
under energy constraints; technology assessment of alternative fuels; 
energy efficiency of intercity passenger and freight movement; 
energy efficiency of intracity passenger movement; federal role; 
electrification of railroads; energy impact of the electric car in an 
urban enviroment; research needs and projects in progress—federal 
viewpoint; research needs in transportation energy conservation— 
data needs; and energy intensity of various transportation modes—an 
overview. A separate abstract was prepared for each of the papers 
for inclusion in Energy Research Abstracts (ERA) and in Energy 
Abstracts for Policy Analysis (EAPA). 


31236 (CONF-770878—, pp 33-47) Energy consumption in the 
transportation sector. Dupree, W.G. (Bureau of Mines, Washington, 
DC). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

An historical background is given regarding the percent of 
energy consumed and the types of energy consumed by the U.S. 
transportation sector. It is concluded that the transportation sector 
accounted for nearly 25% of the energy consumption over the last 
quarter of a century. During the same time period, its share of 
petroleum usage has risen from 78.5% to 96.9%. In 1950, coal usage 
was nearly 20%; it is now negligible. It is also concluded that the 
transportation sector uses nearly 50% of the total petroleum con- 
sumed in the U.S. The consumption of petroleum products (liquified 
gases, jet fuel, gasoline, distillate fuel, residual fuel and lubes and 
waxes) by the transportation sector has shown some variation over 
time. This has been documented in a tabular form as have the 
regional variations in transportation energy consumption. In 1975, 
the South led the Nation in per capita transportation energy con- 
sumption, and the Northeast consumed least. 


31237 (CONF-770878—, pp 61-80) Optimization of the vehi- 
cle—fuel—refinery system. Tierney, W.T.; Wilson, R.F. (Texaco, 
Beacon, NY). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

Current energy demand and supply patterns are reviewed and 
the availability of energy resources to meet demands in the free 
world is projected. At current petroleum-industry capital-investment 
levels, it is shown that future domestic crude oil production will not 
be sufficient to significantly reduce the level of petroleum imports. 
Synthetic fuels from such sources as oil shale, tar sands, and coal are 
also considered as replacements for imported petroleum. It is sug- 
gested that conservation coupled with incentives for new petroleum 
and alternate resource development can substantially reduce the 
United States dependence on imported petroleum. Since transporta- 
tion fuels account for a large portion of liquid-fuels consumption, it 
is shown that the vehicle, its fuel, and the refinery (VFR) must be 
optimized as a total system in order to provide for the most-efficient 
utilization of our crude oil and subsequent synthetic-based fuels. 
Benefits to be derived from optimizing the VFR system are illustrat- 
ed by a series of cases presented on the basis of applying known 
vehicle fuel-economy efficiencies to various transportation fuel prod- 
uct slates to simulate an average U.S. refinery. It is concluded that 
system optimizations similar to the VFR system study must be more 
broadly applied between the various energy sources and final use 
devices to improve conservation in our entire spectrum of energy 
utilization. 


31238 (CONF-770878—, pp 159-180) Energy and economic im- 
pacts of projected freight transportation improvements. Leilich, R.H. 
(Peat, Marwick, Mitchell and Co., Washington, DC). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

The major goal of this study is to estimate the current and 
future energy intensity for major freight modes. The economic 
impact of anticipated changes in freight systems (trucks, railroads, 
inland waterways, coastal and Great Lakes ships, pipelines, and air 
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freight) is discussed under various assumptions about freight de- 
mands for 1980 and 1985. The impact of certain vehicle types upon 
energy intensity is examined, and statistical and engineering relation- 
ships are used for predicting the energy usage and intensity. The 
study is constrained by the nonavailability of good energy-related 
data. It is highly recommended that attempts should be made to 
collect data that could enhance future studies related to energy 
conservation. Ample opportunities exist for energy conservation in 
the freight-transportation industry, and the greatest opportunities lie 
with the industry itself. Government influence to improve energy- 
conservation practices is not as potentially significant as opportuni- 
ties currently available to industry. The regulatory changes which 
may have a profound impact on transporation energy conservation 
are also discussed. 


31239 (CONF-770878—, pp 485-504) Data needs in transporta- 
tion energy conservation research. O'Connor, T.P.; Loebl, A. (Oak 
Ridge National Lab., TN). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

An overview is given of the subject of data needs in transpor- 
tation energy conservation research. The discussion focuses upon 
data which are needed for analysis of economic, social, and techno- 
logical factors which determine energy consumption and conserva- 
tion aspects in the tranportation sector. It is conceived that credible 
information related to energy supply and demand will help to 
facilitate a consensus about United States energy policy. Data needs 
which relate to patterns of energy consumption in the transportation 
sector are identified. Most of the topics discussed call for research in 
addition to data collection. It is concluded that tremendous deficien- 
cies exist in regard to data needs for planning transportation systems 
under the current petroleum constraints. 


31240 (CONF-770878—, pp 505-536) Energy intensity of various 
a ition modes. Mittal, R.K. (Aerospace Corp., Los Angeles). 
Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

An overview is given of the existing literature related to 
Energy Intensity (EI) of various transportation modes. These trans- 
portation modes include intracity (suto, bus, automated guideway 
transit system, vans, heavy rail, and light rail transit), and intercity 
(airplanes, autos, buses, trucks, rail, waterways and pipelines) modes 
of transportation for passenger and freight movement. Wherever 
possible, an attempt was made to correlate energy intensity as a 
function of operating conditions such as speed, load factor, type of 
commodities being moved, etc. Use of both statistic] and engineering 
approaches was made for estimating energy-intensity figures. It is 
concluded that energy-intensity values have a considerable range 
depending upon the operating conditions, types of hardware, trip 
characterisitics, load factor and type of commodities being shipped. 
The major output of the study is a list of suggested EI values (in 
tabular form) for several transportation modes. The study also 
documents the relevant work reported previously either in technical 
journals or government-sponsored reports. The study is highly data- 
intensive. Finally, guidelines are also provided for furthering the 
state-of-the-art related to energy-intensity work. 


31241 (DOT-TST—77-78) Alternative scenarios for Federal 
transportation policy. Volume I. Summary. First year final report. 
Friedlaender, A.; Simpson, R. (Massachusetts Inst. of Tech., Cam- 
a (USA). Center for Transportation Studies). Jan 1977. 112p. 


A summary is given of research evaluating the economic 
effects of existing and prospective federal policies governing inter- 
city and international freight and passenger transportation enter- 
prises in the economy of the United States. The analysis encompasses 
all modes of transportation, including rail, motor, water, air and 
intermodal coordinative institutions, and focuses upon the impact of 
alternative regulatory policies. However, other federal policies in- 
cluding subsidy, taxation, procurement, government ownership and 
investment, special programs for particular transportation industry 
problems and impacts of general national policies on transportation 
will be included when relevant. Economic evaluation includes the 
study of efficient resource allocation and distributional effects of 
alternative policies together with consideration of both partial and 
general equilibrium effects. The research is interdisciplinary in 
scope, drawing upon engineering, economics, statistics, law and 
administration. 


31242 (DOT-TST—77-79) Alternative scenarios for Federal 
transportation policy. Volume II. Policy review and scenario develop- 
ment. First year final report. Friedlaender, A.F.; Simpson, R.W.; de 
Neufville, R.; Frankel, E.; Sloss, J. (Massachusetts Inst. of Tech., 
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Cambridge (USA). Center for Transportation Studies). Jan 1977. 
129p. NTIS. 

The economic effects of existing and prospective federal 
policies governing intercity and international freight and Foy a 
transportation enterprises in the economy of the United States are 
evaluated. The ysis encompasses all modes of transportation, 
including rail, motor, water, air and intermodal coordinative institu- 
tions, and focuses upon the impact of alternative regulatory policies. 
Volume II includes: an introduction and overview; a discussion of 
Federal transportation policy; a scenario development; and three 
appendices: (i) goverament control of rates and entry in the rail and 
trucking industries; (2) government control of rates and entry in the 
air industry; and (3) entry, merger, and rate regulation in inland 
water, shipping, and pipeline transportation. 


31243 (DOT-TST—77-80) Alternative scenarios for Federal 
transportation policy. Volume III. An integrated policy model for the 
transportation industries. First year final report. Friedlaender, A.F.; 
Spady, R.; Nason, S. (Massachusetts Inst. of Tech., Cambridge 
(USA). Center for Transportation Studies). Jan 1977. 204p. NTIS. 

The economic effects of existing and prospective federal 
policies governing intercity and international freight and  aranty od 
transportation enterprises in the economy of the United States are 
evaluated. The — encompassses all modes of transportation, 
including rail, motor, water, air and intermodal coordinative institu- 
tions, and focuses upon the impact of alternative regulatory policies. 
Volume III contains: an introduction and overview; a regional 
transportation model; an econometric estimation of cost functions in 
the transportation industries; hedonic cost functions for the trucking 
industry; interindustry relations in the surface freight transportation 
industries; and some models of income determination. 


31244 (DOT-TST—77-81) Alternative scenarios for federal 
transportation policy. Volume IV. Network models for transportation 
policy analysis. First year final report. Simpson, R.W.; Swan, W.M. 
(Massachusetts Inst. of Tech., Cambridge (USA). Center for Trans- 
portation Studies). Jan 1977. 70p. NTIS. 

The economic effects of existing and prospective federal 
policies governing intercity and international freight and passenger 
transportation enterprises in the economy of the United States are 
evaluated. The ysis encompasses all modes of transportation, 
including rail, motor, water, air and intermodal coordinative institu- 
tions, and focuses upon the impact of alternative regulatory policies. 
Volume IV includes: an introduction; transport economics at the 
network level; airline policy analysis at the industrial level—a pre- 
view; demand in airline markets; airline policy analysis at the firm 
level—a preview; and a summary and conclusions. 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 31176 


31245 (CONF-770878—, pp 215-239) Air transportation energy 
efficiency. Williams, L.J. (Ames Research Center, Moffett Field, 
CA). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 


In Effects of energy constraints on transportation systems. 

A review is given of the energy efficiency of air transporta- 
tion. The results of the recent completed RECAT (Reducing the 
Energy consumption of the Commercial Air Transportation system) 
studies on improvement alternatives are summarized, and the NASA 
Aircraft Energy Efficiency Research Program now underway to 
develop the technology for significant improvements in future air- 
craft is described briefly. 


31246 (CONF-770878—, pp 399-408) Federal policy options to 
effect fuel conservation in the air industry. Bowles, R.L. (Federal 
Energy Administration, Washington, DC). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 


In Effects of energy constraints on transportation systems. 


Federal policies that may have potential for reducing petro- 
leum consumption within the transporation sector are dealt with. 
Airlines consume nearly 10% of the transportation energy and 
constitute a considerable portion of the operating cost. Federal 
policies discussed include: fuel allocation and price control; taxation; 
air carrier regulation; aviation system regulation and federal expendi- 
tures and investment. 


31247 (CONF-770878—, pp 409-416) Measuring the impact on 
scheduled air lines operations of restrictions in fuel availability. Con- 
stanz, J.C. (Bureau of Economics, Washington, DC). Dec 1977. 

From 4. national conference on the effects of energy con- 
‘7D On transportation systems; Schenectady, NY, USA (1 Aug 


In Effects of energy constraints on transportation systems. 
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The airline and aircraft manufacturers’ fuel-conservation ef- 
forts are discussed. Since 1973, passengers flown per gallon of fuel 
used have increased by 19%. The airlines have reduced the average 
number of flights flown each day to conserve fuel and to take 
advantage of new, more-efficient aircraft which carry more passen- 
gers per flight. Use of computerized flight plans (optimum routes, 
altitudes and speeds) has reduced the use of fuel to a considerable 
extent. Use of flight simulators and fewer engines during taxiing 
have also reduced the consumption of petroleum. Some of the 
currently on-going studies related to the topic are outlined. 


RAILWAY 
REFER ALSO TO CITATION(S) 31256, 31290, 31297 


31248 (CONF-770878—, pp 141-158) Energy use in intercity 
freight transport and policy implications. Morlok, E.K. (Univ. of 
Pennsylvania, Philadelphia). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

The propulsive work requirements of line-haul movement by 
rail or truck are compared, with a view to identify those characteris- 
tics that affect the absolute and relative amounts of energy required. 
The study includes rail movement in conventional cars, rail move- 
ment in truck trailers on flat cars (TOFC or piggyback), and over- 
the-road movement in various types of trailer trucks. Characteristics 
such as weight and size of shipments, the average speed, and route- 
profile conditions are varied. In order to identify the effects of 
varying mode and market characteristics, the work requirements 
(foot-pounds) are estimated using engineering relationships in con- 
trast to most prior comparisons which have used average empirical 
(statistical) data. The study concludes that route profile has a consid- 
erable effect on the propulsive work required. In general, truck is 
least affected by undulating profiles and relatively large average and 
ruling grades, while both TOFC and conventional rail are very 
adversely affected. Trucks usually require more propulsive work for 
any shipment than rail or TOFC, the difference between TOFC and 
truck at comparable speeds is often very small, and in some cases the 
truck requires less propulsive work than the TOFC movement. The 
lighter the load, the more favorable truck is relative to either of the 


rail modes. It is concluded that: substantial gains can be made in 
reducing oil consumption in intercity freight transport; we should 
start shifting to other sources of power. 


31249 (CONF-770878—, pp 329-340) Measurement and simula- 
tion of fuel consumption in rail freight service. Hopkins, J.B. (Dept. of 
Transportation, Cambridge, MA). Dec 1977. 

From 4. national conference on the effects of energy con- 
Straint On transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

Fuel-consumption measurements were carried out in coopera- 
tion with several railroads for a variety of types of revenue freight 
service. Intermodal operations were emphasized, but studies relating 
to branchline and general freight movements were also made. The 
wide range of operating parameters examined include train speed, 
weight, length, type, power-to-weight ratio, and terrain. In particu- 
lar, the test conditions, operating parameters, and fuel-usage indices 
for 85 separate line-haul movements on six different railroads, cover- 
ing 52,700 train miles are described. TOFC service predominates, 
but several manifest freights, two unit coal trains, and two COFC 
trains are included. In spite of considerable variation in relevant 
parameters and inherent imprecision in the data, the results are found 
to exhibit a basic consistency both internally and with past estimates. 


31250 (CONF-770878—, pp 341-372) Intercity-rail energy inten- 
sity for passenger movement. Mittal, R.K. (Aerospace Corp., Los 
Angeles). Dec 1977 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

The energy intensity of intercity-rail passenger systems is 
discussed. Included in the energy evaluation are the impacts of 
operating conditions (speed, trip length, load factor) and train 
design. An extensive list of data used for evaluation purposes is 
documented. Impact of track on energy intensity is also documented. 
Several trains are simulated along the New York City-to-Buffalo 
Corridor. Increases in energy efficiency due to modernization of 
rolling stock and improvements of track and service conditions are 
also analyzed to insure equitable comparison among the competitive 
modes. Presently, the energy-intensity figures are high because the 
load factor is low; there is a considerable potential for improving El 
values by improving the attractiveness of the trains and also by using 
the contemporary rolling stocks. Improved track is the key for 
rehabilitation of the railroads in this country. Electric trains were 
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also studied and proved favorable from an energy-intensity view- 
point. A comparative analysis is given of the EI values of the 
intercity passenger-transportation modes. EI values of several train 
consists are provided in a tabular form. 


LAND AND ROADWAY 


REFER ALSO TO CITATION(S) 31142, 31143, 31161, 31248, 
31296, 31330, 31331, 31515 


31251 (CONF-770878—, pp 49-60) Long-range transportation 
planning under energy constraints: a critical review of current capabili- 
ty. Hartgen, D.T. (N.Y.S. Transportation Dept., Albany). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

The capability of conventional UTPS planning procedures to 
deal with energy issues is discussed and evaluated. Central issues for 
“continuing” planning are identified as (1) re-evaluation of Jong- 
range plans; (2) modal alternatives; (3) investment needs; and (4) 
funding flow. The UTPS process is found to be capable of dealing 
quite well with certain energy policies (e.g., speed reductions, in- 
creased vehicle efficiency) but is generally a weaker tool in address- 
ing other policies (e.g., rationing, Sunday driving bans, urban activi- 
ty redistributions). Generally, the sensitivity analysis capability of 
UTPS appears stronger than its capability to predict actual impacts. 
Specific information of gasoline price elasticity of travel by trip 
purpose, as well as trip priorities would greatly increase the predic- 
tive power of the system. 


31252 (CONF-770878—, pp 181-196) Trucking and fuel econo- 
my. Stattenfield, D.B. (Cummins Engine Co., Inc., Columbus, IN). 
Dec 1977 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

Heavy-duty trucks for freight movement are discussed in 
terms of the energy and economic aspects. The recoverable and 
nonrecoverable aspects of energy as quantified ways of minimizing 
energy consumption are described. Considerable emphasis is placed 
on operational aspects that may provide some insights towards 
reducing the energy consumption in the intercity trucking industry. 
The simulation approach is demonstrated as a design tool for the 
selection of the optimum truck under given conditions. Details of the 
truck components (engine, transmissions, driving axles, tires) are 
provided. During the past couple of years, considerable progress has 
been made by using energy-conserving components to reduce nonre- 
coverable energy consumption, and employing engines with im- 
proved efficiency and reduced operating speeds. There is still room 
for improvement, primarily in two areas: (1) further reduction in 
nonrecoverable energy losses by optimizing the way the truck 
operates (this involves emphasis on constant speed operation at the 
lowest acceptable average speed, and for many operators means 
increased power in the truck.); and (2) a change in the operating 
philosophy in order to take better advantage of truck diesel engine 
efficiency. Trucks need to be geared so that the engine is operating 
in its most efficient speed range, rather than using the engine 
governor as a means Of limiting road speed. The driver must become 
a partner with the owner—a situation that is relatively rare in the 
trucking business today. 


31253 (CONF-770878—, pp 197-213) Estimated highway fuel 
savings in 1975, Page, W.J.; French, A.; Ullman, J.E. (Dept. of 
Transportation, Washington, DC). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

An analysis is presented of the effectiveness of efforts to 
conserve motor fuel using data available through 1975. All states 
now have a 55-mph speed limit. This report attempts to answer the 
following set of questions: Did the energy crisis have a lasting effect 
in changing travel patterns and driving habits or are we back to 
business as usual, now that fuel is readily available again. Has there 
been any change in car-pooling and public-transportation patterns 
during the peak hours. How much has fuel consumption been 
affected by the increased proportion of smaller cars in the vehicle 
mix and the greater fuel efficiency of the more-recent model-year 
cars. 


31254 (CONF-770878—, pp 241-262) Energy efficiency of urban 
transit systems. Tucker, H.L. (Dept. of Transportation, Washington, 
DC). Dec 1977. 

From 4. national conference on the effects of energy con- 
—_ on transportation systems; Schenectady, NY, USA (1 Aug 
1977) 
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In Effects of energy constraints on transportation systems. 

The energy consumption and efficiency of urban automobile, 
bus, rail rapid, light rail, and Automated Guideway Transit (AGT) 
modes are evaluated. Initially, transportation profiles are reviewed, 
and the portion of total energy used by urban-transit systems is 
identified. This is followed by an overview of the energy intensive- 
ness of urban-transit systems and the extent that each mode is used in 
the U.S. The major components of operating and construction 
energy are listed and evaluated for each transit mode. Energy- 
intensiveness estimates are then computed and normalized on the 
basis of recent system lifetime data (in terms of vehicle miles). 
Energy intensiveness is presented in terms of passenger-seat miles 
where the effect of load factors on transit energy efficiency are 
treated parametrically due to the variability in load-factor reference 
data. The energy intensiveness presented for AGT modes reflects 
data from extensive detailed analyses of AGT systems currently 
under development (e.g., Advanced GRT). Finally, comparisons are 
made of the energy efficiency of alternative urban-transit modes, 
followed by estimates of energy savings that can be realized as a 
result of modal shifts. 


31255 (CONF-770878—, pp 263-304) President Carter’s auto- 
mobile-related energy conservation proposal. Kulash, D.J. (Congres- 
sional Budget Office, Washington, DC). Dec 1977. 

From 4. national conference on the effects of energy con- 
‘7D, on transportation systems; Schenectady, NY, USA (1 Aug 
1 ; 

In Effects of energy constraints on transportation systems. 

The impact of President Carter's Automobile Related Energy 
Conservation Proposals upon gasoline savings is described in a 
quantitative manner. The energy-conservation proposals are directed 
towards: encouraging the manufacture and purchase of cars that are 
more fuel-efficient through a system of taxes and rebates that would 
make more-efficient cars cheaper and less-efficient cars more expen- 
sive for the buyer; encouraging people to drive fewer miles by 
imposing taxes that would raise the price of gasoline. The study 
concludes that the gas-guzzler excise taxes would have the largest 
effect on fuel consumption. At the same time, its effect on total car 
sales should be relatively minor, reaching a maximum reduction of 
about 280,000 new cars sold in 1985. As a whole, the President's 
proposal would reduce gasoline consumption by about 55,000 and 
305,000 barrels per day in 1980 and 1985, respectively. Vehicle miles 
shall be reduced by 0.8% in 1980 and 2.3% in 1985 relative to 
present policy. Details on the methodology utilized for estimating 
auto demand are also given. 


31256 (CONF-770878—, pp 373-398) Study of the energy conse- 
quences of alternative transport policies in intercity freight markets. 
Roberts, P.O. (Massachusetts Inst. of Tech., Cambridge). Dec 1977. 

From 4. national conference on the effects of energy con- 
‘7D. on transportation systems; Schenectady, NY, USA (1 Aug 

In Effects of energy constraints on transportation systems. 

A study that the Freight Transport Group at MIT did for the 
Federal Energy Administration, and completed in December 1976, is 
discussed. Some additional work on piggyback (TOFC) rail service 
done as a follow-on to the basic FEA work and a study of TOFC 
versus double-trailer trucks that is currently under way are de- 
scribed. Topics covered include: supply-demand equilibrium; 
demand response lag; alternative transport policies; the freight 
market and policies; inventory control; an econometric model; tran- 
sit time amd reliability; and the population and industry structure. 


31257 (NP—22965) Transportation study: a survey of the riders 
on the bus-on-freeway project in Houston. Davis, D.L. (Houston 
Univ., Tex. (USA)). Jul 1977. 20p. of Houston, TX. 

Commuter-network systems move people from place of resi- 
dence to place of work and problems of reducing individual and 
societal costs are becoming significantly more complex as energy 
costs rise and the population density increases. Therefore, various 
new types of commuter lines have been developed to improve 
commuter networks and, in particular, bus-on-freeway demonstra- 
tion projects have been developed as a means to facilitate commuter 
flows on existing transportation networks. Thus, the Department of 
Public Transportation and HOUTRAN opted to try a bus-on-free- 
way project in the Houston metropolitan area. This bus-on-freeway 
system, called a park and ride system, was developed to provide a 
bus service from various peripherally located lots to the central 
downtown business district. A survey was made of the demand for 
this service. A description of the bus-on-freeway system, the method 
of conducting the survey, and its results are summarized. 46 refer- 
ences. (MCW) 


31258 Future demand for automotive fuels. Hemphill, R.F. Jr.; 
Difiglio, C. (Federal Energy Administration, Washington, DC). pp 
3-33 of Future automotive fuels: prospects, performance, and per- 
spective. Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; 
Plenum Publishing Corp. (1977). 


ERA VOL. 3, NO. 13 


From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

A baseline forecast of automotive fuels through 1990 is pro- 
vided. No distinction is made regarding the nature of this fuel 
(gasoline, diesel fuel, no lead, octane rating, etc.) since the analysis 
does not specify or evaluate engine technologies. The baseline 
forecast is developed from a multi-equation model which explicitly 
considers the fuel efficiency of new cars, the sales and market shares 
of new cars, used car scrappage and wehicle miles traveled. The 
factors which affect the demand for automobiles, the characteristics 
of automobiles demanded and the demand for travel are discussed. A 
brief model documentation is provided. 


31259 Energy conservation and fuel-vehicle optimization. Shan- 
non, H.F. (Exxon Research and Engineering Co., Linden, NJ). pp 
59-72 of Future automotive fuels: prospects, performance, and per- 
spective. Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; 
Plenum Publishing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

A recent study attempted to define the relationships between 
unleaded octane levels, compression ratio, and fuel economy. A 
review is given of this work which indicated a net conservation of 
crude oil for octane levels as high as 87 motor octane under certain 
conditions. It also tries to show that under today’s or the foreseeable 
future's constraints, this is not an attractive route to energy indepen- 
dence. When considering the efficient use of petroleum resources for 
vehicular transportation, one must consider the total fuel-vehicle 
relation. Studies of gasoline/distillate ratios carried out for the EPA 
are also reviewed. In any study dealing with refinery economics, a 
large grid of assumptions is made. Without wishing to denigrate 
these exercises in logic, the more obvious pitfalls will be examined. 
These assumptions which are normally buried deeply in the cost and 
yield calculations are critical to the outcome of the study. Obvious 
examples include economies of scale, cost of refinery fuel, credits, 
and disposition of light products resulting from more severe process- 
ing. Unrealistic assumptions of this nature limit our ability to forecast 
future opportunities or problems. In looking ahead, it is imperative 
that both the petroleum and the automotive industries use such tools 
cautiously and with the utmost concern for their technical validity. 


31260 Impacts of urban transportation and land use policies on 
transportation energy consumption. Peskin, R.L. Chicago; North- 
western Univ. (1977). 389p. University Microfilms Order No. 78- 


00,741. 

Thesis (Ph. D.). 

This dissertation explores relationships between energy con- 
sumption in urban passenger transportation, land use, transportation 
system characteristics, and travel behavior. The research was con- 
ducted to develop analytical techniques to predict the consequences 
of some of the alternative urban transportation energy conservation 
strategies currently being contemplated. Several policies were identi- 
fied which could result in urban growth and transportation systems 
usage patterns having reduced energy consumption levels. The basis 
for these findings is a large-scale, integrated transportation/land use 
computer model which simulates the spatial development of a city, 
the passenger travel that takes place in that city during a single day, 
and the energy consumption resulting from that travel. The experi- 
mental program consisted of a total of 112 model runs across three 
hypothetical test cities: concentric ring and one-sided (shoreline) 
cities, and a polynucleated city. Policy guidelines extracted from the 
analysis center on four major areas of interest. First, directed urban 
growth, particularly when coordinated with the existing transporta- 
tion network or improvements to that network, was shown to result 
in more energy-efficient urban forms than sprawled growth. The 
second area of interest concerned the structure of the transportation 
network, which was shown to be important in determining the 
energy-efficiency of an urban form. Third, several less capital- 
intensive, short-term transportation system management actions 
were shown to be potentially effective in reducing energy consump- 
tion. Fourth, total vehicle-miles travelled (VMT) was shown to be a 
poor measure of effectiveness when evaluating alternative transpor- 
tation energy conservation policy actions. 


SEA AND WATER 


31261 (PB—272727) Impact of degraded marine fuels on marine 
propulsion equipment and systems. Final report. (Sharp (George G.), 
Inc., New York (USA)). 15 Oct 1977. Contract DOT-MA-6-38025. 
192p. NTIS PC A09/MF AOl1. 

This report examines the impact of degraded fuels on marine 
propulsion equipment and systems. The use of the specified degraded 
fuel in steam power plants is reviewed and its impact on boiler 
design and maintenance is analyzed. The effect of the high fuel 
viscosity on the fuel storage, transfer, and service systems is defined 
and the necessary changes to the systems are outlined. The necessary 





JULY 15, 1978 


blending of the specified degraded fuels is established and results in 
an intermediate degraded fuel that can be burned in marine medium 
speed diesels with acceptable increase in maintenance. Water wash- 
ing of the fuel is necessary to reduce the amount of contaminants but 
the fuel viscosity has no effect on the design of the fuel piping 
systems. An economic evaluation studying the effect of the burning 
of these degraded fuels in both steam and diesel power plants is 
included. 


INDUSTRY AND AGRICULTURE 


31262 (DOE-tr—78) Problems of energy-economics associated 
with industrial space heating. Deck, G.E. Translated from Energiean- 
wendung; 25: No. 10, 297-300(Oct 1976). 12p. Dep. NTIS, PC A02/ 
MF AOl. 

The energy demand for space heating in industrial buildings 
and methods for decreasing this consumption by improved building 
design, thermal insulation, less glass area, improved heating systems 
and controls, and heat recovery are discussed. (LCL) 


31263 (NP—23023) Industrial International Data Base. Pilot 
study: the cement industry. Final draft, for review. (North Atlantic 
Treaty Organization, Brussels (Belgium). Committee on the Chal- 
lenges of Modern Society). Jan 1976. 156p. TIC. 

Portions of document are illegible. 

The results of a study of energy consumption in the manufac- 
ture of Portland cement in the Federal Republic of Germany, Italy, 
the Netherlands, the United Kingdom and the United States are 
presented. Comparative data on energy consumption are assembled 
and a series of recommendations for R and D work related to the 
efficient use of energy are developed. The comparative energy 
consumption data on industry structure, market structure, cement 
production (by quantity and by type of cement), energy resource 
consumption, kiln specific energy consumption, cement specifica- 
tions and key environmental standards are reported. A range of kiln 
fuel consumption from 820 to 1490 kcal/Kg of cement was found for 
the participating nations, with the Federal Republic of Germany 
lowest and the United States highest. 


31264 (NP—23048) Industrial International Data Base pilot 
study: the steel industry. First draft, for review. (North Atlantic 
Treaty Organization, Brussels (Belgium). Committee on the Chal- 
lenges of Modern Society). Feb 1975. 73p. TIC. 

The work of the Committee on the Challenges of Modern 
Society, created by the North Atlantic Council, in studying energy 
consumption by the steel industry in Belgium, France, Italy, Nether- 
lands, US, UK, and West Germany and in recommending where and 
how energy can be conserved in these national steel industries is 
discussed. Statistics are included on crude steel production, pig iron 
production, energy consumption for steel production, industry em- 
ployment, and capital investment. (LCL) 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 30302, 31150, 31640, 31641 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 31642 


31265 (COO/4236—1) Test and demonstration of a high per- 
formance slot furnace. Progress report, December 1, 1976—June 1, 
1977. Bjerklie, J.W.; Most, I.G. (Hague International, South Port- 
land, Maine (USA)). Jun 1977. Contract EC-77-C-02-4236. 39p. Dep. 
NTIS, PC A03/MF AO1. 

Hague International has embarked upon a two phase program 
that will verify and demonstrate several methods of energy conser- 
vation in the forge industry. A slot furnace was built and installed at 
Hague International, which incorporates these methods. Tests will 
be performed on this furnace to demonstrate the effects of the 
various energy saving devices separately and in combination. This 
overall project is divided into two phases: test facility preparation 
and performance tests; and furnace demonstration. Progress through 
June 1, 1977 on Phase 1 of the overall project is reported. Included is 
a discussion of the test facility design, instrumentation schedule, 
furnace modification, burner design, and test program. 


31266 (TID—27933) Microwave-vacuum drying system 
(MIVAC). Progress report No. 2, September—November 1976. Wear, 
F.C. (McDonnell Aircraft Co., St. Louis, Mo. (USA)). 2 Mar 1977. 
Contract EY-76-C-02-2918. 19p. Dep. NTIS, PC A02/MF AOl. 

Activities performed and the results accomplished during 
September through November 1967 are described. The main thrust 
of the effort was to perform those tests and evaluations which would 
provide data for the design of the research microwave food product 
dryer to be built and installed at Tifton, Georgia. To accomplish this, 
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off-the-shelf microwave power supplies were evaluated and micro- 
wave window designs, product chute geometry, and product chute 
materials were tested. Preliminary efforts were made to evaluate 
grain quality as a function of drying rate. Most of the effort was 
directed toward the drying of corn, although the effects of micro- 
wave drying on rice, peanuts, pecans, and soybeans were also 
investigated. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 30757 


31267 (COO—4235-2) Intermediate and high-temperature flue 
gas recuperators for a variety of industrial process environments. 
Project 8989 summary status report, August 1—October 31, 1977. 
Marnell, C.J.; Gawlowski, T. (Institute of Gas Technology, Chica- 
go, Ill. (USA)). Nov 1977. Contract EC-77-C-02-4235. 8p. Dep. 
NTIS, PC A02/MF A011. 

Portions of document are illegible. 

Preliminary layouts and engineering of a stack-type recupera- 
tor have been completed and approved. Preliminary control systems 
design has been completed and approved. Detailed drawings of 
major systems have been initiated. Specifications for the combustion 
air system, the recuperator, and the furnace control systems have 
been completed, and procurement of equipment is proceeding. The 
schedule for recuperator installation is unchanged. 


31268 Waste heat recovery from high temperature reaction ef- 
fluents. Tsao, U. (to Lummus Co.). US Patent 4,074,660. 21 Feb 
1978. Filed date 24 Nov 1975. 8p. 

Additional waste heat recovery from a high temperature 
reaction effluent is effected by cooling the effluent in a shell and tube 
heat exchanger, having continuous tubes, with the shell being divid- 
ed into two sections. In the first section, the effluent is cooled by 
indirect heat transfer with water at a pressure to generate medium 
pressure steam, and in the second section, the effluent is cooled by 
water which is at a pressure to generate low pressure steam or a 
pressure to effect preheating thereof without vaporization. Heat 
recovery is effected with a minimum pressure drop. 


31269 Potential for inplant generation and export of electric 
power in the chemical, petroleum refining, and paper and pulp indus- 
tries. Nydick, S.E.; Davis, J.P. (Thermo Electron Corp., Waltham, 
MA). pp 1108-1116 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The maximum thermodynamic and economic potentials for 
increased inplant electric power generation by steam turbine, gas 
turbine, and diesel topping and steam and organic bottoming cycles 
were determined for the chemical, petroleum refining, and paper and 
pulp industries and extrapolated to all of industry. It was concluded 
that inplant generation both for plant sufficiency and export for 
consumer use can significantly contribute to U.S. energy conserva- 
tion strategy. Government-sponsored economic incentives can sub- 
stantially enhance the adoption of inplant electric power generation 
especially for industry ownership of facilities. It is estimated that 
from 2080 TJ/day (340,000 bbl oil/day) to 5050 TJ/day (900,000 bbl 
oil/day) can be saved by 1985 in the three industries studied with 
economically feasible, inplant generation facilities depending on type 
of ownership and economic incentives. Extrapolating to all of indus- 
try results in twice these savings. Present institutional, legal/regula- 
tory constraints will tend to restrict generation mostly to inplant use. 
It was concluded that regulatory and rate structure changes are 
probably required in order for the U.S. to realize the full potential of 
inplant electric power generation. 


INDUSTRIAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 30463 


31270 (BMFT-FB-T—77-03) Recycling industrial wastes illus- 
trated by the example of the industrialized region North Baden/North 
Wuerttemberg. Final report, Phase I, January 1973—March 1974, 
Gieseler, G.; Purps, K.; Schiller, R.; Wahl, K.; Zyla, W. (Dornier- 
System G.m.b.H., Friedrichshafen (Germany, F.R.)). Jul 1977. 486p. 
(In German). Dep. NTIS (US Sales Only), PC A21/MF AOI. 

Basic investigations of recycling are developed concerning 
state of the art of recycling-technologies (200 processes); profitabil- 
ity of the technical processes; organizations of recycling cooperation 
(transport, storage, costs); and systematic aids for discovering the 
possibilities for recycling. 


31271 (BMFT-FB-T—77-06) Glue stock from leather produc- 
tion. Final report. Purps, K. (Dornier-System G.m.b.H., Friedrich- 
shafen (Germany, F.R.); Bundesministerium fuer Forschung und 
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Technologie, Bonn (Germany, F.R.)). Jul 1977. 55p. (In German). 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

The low-collagen, limed inner hide layer obtained in tanneries 
is not recommended for reuse in the hide gluing industry both from 
the economic and the environmental standpoint. Therefore, it is 
proposed to have the flesh removed from the unlimed raw hide in 
the slaughterhouses. The tanneries are thus relieved of their burden 
of waste discharge, and the animal carcass-rendering companies can 
benefit from an additional valuable raw material. 


31272 (TID—28212) Waste oil fact sheet. (Federal Energy Ad- 
ministration, Washington, D.C. (USA)). Jun 1976. 16p. Dep. NTIS, 
PC A02/MF AOl1. 

Waste oil is generated from automotive and industrial sources 
at the rate of approximately 1,100,000,000 gallons each year. Al- 
though this amounts to somewhat less than | percent of the Nation's 
annual petroleum consumption, it does equate, nevertheless, to more 
than 70,000 barrels of oil per day, or 7 percent of the President's 
energy conservation goal for 1975. Although dirty and contaminat- 
ed, waste oil has high energy value and is composed almost entirely 
of “lube oil fractions,” a small but valuable portion of a barrel of 
crude oil. It can be re-refined into good lubricating oil or used as a 
feedstock in the manufacture of other petroleum products. In indus- 
trial applications it can be reclaimed to nearly original quality by off- 
the-shelf equipment. It can be reprocessed to clean fuel oil and, 
under special conditions, can be burned safely untreated. Yet today, 
as much as 50 percent of all waste oil generated in this country is lost 
from a resource recovery point of view. Although this loss is 
primarily related to the adverse economics of various collection and 
recovery systems, especially in rural areas, the Federal Energy 
Administration (FEA) believes that better waste oil recovery is 
possible without Federal subsidization, and regards this objective as 
an important opportunity for energy conservation. FEA has devel- 
oped and begun to implement a waste oil recovery program. This 
program has been designed to encourage greater waste oil collection 
and re-use, through state and local action, and public and industrial 
education programs. This Fact Sheet summarizes the issues, presents 
the results of federal research, states FEA’s position on these issues, 
and outlines the elements of the waste oil conservation program. 


31273 Fertilizer processes incorporating scrubbed flue gas sludge 
byproduct. Schultz, J.J.; Van Pelt, V.J. (to Tennessee Valley Author- 
ity). US Patent 4,028,087. 7 Jun 1977. Filed date 18 Oct 1976. 8p. 

A process for the production of a granular fertilizer material 
from sludge materials discharged from scrubbing processes that 
remove pollutants from boiler flue gases is described. Waste sludge 
discharged from flue gas scrubber systems often contain large 
amounts of calcium and sulfur as well as lesser amounts of other 
compounds known to have plant nutrient value. The sludge is 
treated with an acid such as phosphoric, sulfuric or nitric, or a 
mixture of these, and ammonia. The resulting sludge-ammonia-acid 
salt mixture is combined with partially dried, previously processed 
solid material (recycle) in a horizontal rotating vessel. Additional 
ammonia and/or acid is added to the rotating vessel to cause the 
sludge-salt mixture to solidify and granulate. Other plant nutrients 
may be added to the rotating vessel during granulation. The granu- 
lated material discharged from the rotary vessel is further processed 
(dried, cooled, and screened) to obtain desirable moisture content 
and particle size. 


31274 SO, removal by phosphate rock. Chi, C.V. Chicago; IIli- 
nois Inst. of Tech. (1977). 302p. University Microfilms Order No. 78- 
856. 


Thesis (Ph. D.). 

The United States has a huge potential supply of coal which 
represents about 80% of the total fossil fuel resources. This research 
program was conducted with two purposes in mind; first, to make it 
possible for coal burning plants to use local high sulfur coal in 
Illinois economically and at the same time to comply with EPA 
regulations on the allowable level of SO. and particulates in the 
stack; second, to recycle the residues from high sulfur coal back to 
soil as a soil conditioner and fertilizer produced by using the acids of 
sulfur oxides from the burning of that coal and phosphate rock as a 
main scrubbing agent. A new process for removing sulfur dioxide 
and particulates simultaneously from stack gas in a manner resulting 
in solid, liquid, or slurry fertilizer production rather than worthless 
sludge is described. A pilot plant was constructed with the capacity 
of burning 70 to 180 Ib coal/hr. Ammonia, potassium carbonate, 
phosphate rock and thermally and chemica!ly activated phosphate 
rock with and without several buffers have been used as scrubbing 
agents. The — conditions as well as the variables of SO, 
scrubbing by the phosphate rock systems have been investigated in 
depth. The treated phosphate rock averaged about 87% recovery of 
the SO. from 3.4% sulfur coal and a SO, discharge of about 180 
ppM, which is well above the allowable E.P.A. concentration of 207 
ppM. The fertilizers produced at the pilot plant were tested on plants 
and excellent plant growth was reported. 
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31275 Pyrolysis of polystyrene chips in fluidized beds. Mitsui, S.; 
Nishizaki, H.; Yoshida, K. pp 561-564 of Fluidization technology. 
Volume II. Keairns, D.L. (ed.). Washington, DC; Hemisphere Pub- 
lishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

How to treat waste materials is a world-wide problem to be 
solved as promptly as possible. Even though every community 
wants to be rid of wastes no matter what origin they come from, 
relatively small number of investigations have been reported on re- 
utilization of these waste materials. Advantages of fluidized bed 
reactor have been gradually recognized these days, but its practical 
application to processing of waste materials has been still restricted 
to fluidized bed incinerators (reviews by Priestley, 1967; Reh, 1968 
and Hanway, Jr., 1971). Heat of oxydation of plastic material is 
much higher than that of decomposition. Therefore, only a part of 
the plastic material is enough to be burnt by the air to supply 
necessary heat for decomposition of the rest. This is the basis of 
feasibility for partial oxidation processes of plastic wastes by the air, 
which can be operated without heat supply. The pyrolysis of poly- 
styrene chips was carried out in several kinds of fluidized bed 
reactors, which inner diameters being 3.5, 15, 30, 50 and 120 cm 
respectively. Conditions for stable operation as well as necessary 
data for scale-up procedure are discussed. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 31140 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 31827, 31961 


31276 (AD-A—045045) An investigation of the effects of densi- 
ty, size and shape upon the air classification of municipal type solid 
waste. Final report. Sweeney, P.J. (Civil and Environmental Engi- 
neering Development Office, Tyndall AFB, Fla. (USA). Detach- 
ment 1 (ADTC)). Jun 1977. 167p. (CEEDO-TR—77-25). NTIS PC 
A08/MF AOl1. 

The objective of thiuare inches research was to determine the 
feasibility of separating municipal solid waste type materials into 
more than two fractions by passing the material through a vertical 
air classifier. This feasibility was demonstrated by suspending speci- 
mens of varying densities, sizes, and shapes in a vertical air classifier 
and noting the terminal velocities of the materials. Since most 
shredded solid waste approximates flat plates of varying sizes and 
shapes, flat plates of six different materials in aspect ratios (length 
over width) from one to four and in four different sizes from 0.0625 
to 1.000 in.? (0.4032 to 6.4516 cm?) were evaluated to determine 
terminal velocity. The materials studied included steel, aluminum, 
balsa wood, cardboard, paper, cloth, and glass. The theoretical 
development, the experimental results, and the analysis of variance 
statistical tests indicate that municipal solid waste type material does 
exhibit a difference in terminal velocity as a function mostly of 
density and only slightly of the size and shape parameters tested. 
This indicates that municipal solid waste may be separable into 
several fractions provided the proper air classification equipment is 
used. 


31277 (SAND—77-1970C) Parasites in soil/sludge systems. 
Brandon, J.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 14p. (CONF-780127—1). Dep. NTIS, 
PC A02/MF AOl1. 

From 5. conference on acceptable sludge disposal techniques; 
Orlando, FL, USA (31 Jan 1978). 

Studies reported herein have shown that a treatment of 55°C 
for 1 hour or more sufficiently reduces the number of viable Ascaris 
eggs in seeded sludge systems. An absorbed dose of 300 kilorads y 
radiation is more than adequate for the same purpose. However, 
before an unequivocal statement can be made about the effectiveness 
of either of these treatments in reducing viable ova in real systems, 
certain qualifying factors must be investigated. There are conflicting 
reports on the radiation sensitivities of Ascaris eggs in different 
stages of development. Also, irradiation of composted sludge using 
an electron-beam (which, for all practical purposes, is equivalent to 
y irradiation for a given absorbed dose) was unsuccessful in render- 
ing all naturally-occurring Ascaris ova non-viable, even at 300 
kilorads. The significant differences in radiation and heat sensitivities 
of Ascaris eggs in compost vs liquid systems points out the need to 
further investigate the effects of moisture levels on these sensitivities. 
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ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 31235, 31236, 31238, 31239, 
31240, 31245, 31246, 31247, 31248, 31249, 31250, 31251, 31252, 
31253, 31254, 31255, 31256 


31278 (AGARD-AR—110) Technical evaluation report on the 
49th (B) propulsion and energetics panel specialists’ meeting on power 
plant reliability. Salleen, G.P. (Advisory Group for Aerospace Re- 
search and Development, 92 - Neuilly-sur-Seine (France)). 1977. 12p. 
(CONF-770395—1). NTIS. 


From 49. (B) propulsion and energetics panel specialists’ 


meeting on power plant reliability; Hague, Netherlands (31 Mar 
1977). 

The salient features, recommendations, and conclusions 
drawn from eighteen papers presented at a meeting on aerospace 
propulsion engines are discussed. Engine reliability continues to 
increase in importance in the light of current economic pressures. 


31279 (CONF-770878—, pp 473-484j) ERDA funding in trans- 
portation energy conservation area and research plans. Mannella, G. 
(Energy Research and Development Administration, Washington, 
DC). Dec 1977 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

Several facets of the Transportation Energy Conservation 
Program pursued by ERDA are discussed. The program elements 
are divided into three categories: Electric and Hybrid Vehicles; 
Highway Systems; and Non-Highway Transport and Special Pro- 
jects. Electric and Hybrid Vehicle Research, Development and 
Demonstration Act of 1976 requires: conducting special studies and 
state-of-the-art assessments; conducting research and development 
(energy storage, vehicle design); and conducting demonstrations and 
providing financial business incentives to manufacturers. The High- 
way System Program is directed towards: improving propulsion 
system and researching alternative fuels. As part of the improve- 
ments towards propulsion systems, research related to gas-turbine 
engines and Stirling engines is being pursued. ERDA plans to have 
demonstration models fitted with Stirling and gas-turbine engines by 
1982 with a view to decide on future R and D strategies. Also, 
ERDA has low-level efforts on research related to alternate fuels but 
it is likely to increase in the near future. The Non-Highway Trans- 
port Energy Conservation Program is directed towards: develop- 
ment and demonstration of energy saving technologies and oper- 
ational strategies; encourage near-term energy savings through im- 
proved operations and new concepts evaluation; define and assess 
environmental, socio-economic, institutional, and other potential im- 
pacts. These programs will help to improve energy efficiency and 
prepare the U.S. for non-petroleum transportation in the 21st cen- 
tury, which is imperative for preserving our quality of life. 


31280 (PB—272746) Automobile characteristics historical data 
base. Final report May—Nov 76. Milne, J.A.; Cantwell, C.; Eissler, 
H. (Chilton Co., Radnor, Pa. (USA)). Aug 1977. Contract DOT- 
TSC-1174. 74p. NTIS PC A04/MF AO1. 

The document contains a collection of data concerning the 
physical, operating, and performance characteristics of automobiles 
for the model years 1955, 1960, 1965, 1968, and 1970 to 1974. Data 
are to be added to the data base already established by DOT/TSC, 
for the 1975 model year automobiles. Vehicles are reported by 
model year and are grouped by manufacturer using production 
volume and fuel economy-dependent attributes - i.e: engine displace- 
ment, weight, and transmission type as criteria to select representa- 
tive vehicles. Characteristics are documented for more than 1000 
automobiles representative of total United States sales of all Domes- 
tic and Imported automobiles for the model years indicated. 


31281 Elsevier's dictionary of automobile engineering. Kondo, 
K. (comp.). New York; Elsevier North-Holland Inc. (1977). 644p. 
(In several languages). . 

The Dictionary of Automobile Engineering is divided into 
three main parts: (1) The English basic table, with translations in 
German, French, Italian and Spanish and sometimes a short defini- 
tion in English; the English terms in this table are arranged alpha- 
betically and numbered consecutively. English synonyms are listed 
in their proper place, with a reference to the number of the main 
entry. (2) The separate indexes for each of the four languages other 
than English. (3) A collection of illustrations of major components, 
parts, etc., and exploded views showing further details. Users of the 
dictionary looking for the equivalent of an English word or term 
need only consult the first part, where they will find the translations 
in the other languages. In many cases they will also find one or more 
references to the relevant illustrations. The second part is of use 
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when translating from a language other than English. When, for 
instance, a German word or term has to be translated into another 
language, the German index should be consulted. This refers one 
back (by number) to the basic table, where one finds the translation 
in the appropriate language and possibly a reference to an illustra- 
tion. In the legends to the illustrations the English name of each 
indicated component part is given, together with its basic table 
number. A glance at the basic table then reveals the German, 
French, Italian and Spanish equivalents. 


INTERNAL COMBUSTION ENGINES 


31282 (CONF-770878—, pp 81-114) Alternative automotive en- 
gines and energy conservation. Linden, L.H. (Massachusetts Inst. of 
Tech., Cambridge). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

This paper lends perspective to the national debate on alterna- 
tive engines and energy conservation. An attempt is made to gaze 
into the "crystal ball” of 10 to 20 years hence, and assess the 
potential role for alternative power plants in meeting the nation’s 
energy goals. It is concluded that the crystal ball is very cloudy. 
While substantial savings can be expected in automobile energy 
consumption, the contributions towards these savings from alterna- 
tive engines is not clear. Two issues are raised: one pertains to 
uncertainties in current estimates of the benefits to be gained from 
alternative power-plants; the other pertains to uncertainties in the 
role of the automobile in the industry’s process of technological 
innovation. Thus, while the case is made that some of the more- 
promising alternative engines offer the potential for significant sav- 
ings in automotive fuel consumption, and are therefore options 
worth pursuing, the case is also made that these savings may be 
realized without the introduction of alternatives and the upheaval 
such introduction would bring. The question of why we have 
become so interested in alternative engines is discussed, and the 
promising alternative engines are reviewed, both in terms of their 
energy conservation potential and other important attributes. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 31301, 31303, 31304 


DIESEL 
REFER ALSO TO CITATION(S) 31739 


31283 Reduction of exhaust smoke emission from diesel pile 
hammer. Inenaga, N. (Nagasaki Technical Inst.); Kimura, K. Tech. 
Rev., Mitsubishi Heavy Ind.; 14: No. 3, 486-492(Oct 1977). 

Whenever many stakes must be driven, a free-pision type 
diesel pile hammer is more economical than the other machines for 
faster driving, lower operating cost, greater profits, etc. However, 
the diesel hammer has some problems of its noise, quake and air 
pollution. An experimental analysis was made of the cause of smoke 
formation in the diesel hammer, and some inexpensive, effective 
devices for decreasing its smoke were found. The improved diesel 
hammer was given a clear pass on the smoke emission regulation of 
California in U.S.A. in 1973. 


TURBINE 
REFER ALSO TO CITATION(S) 31299, 31313, 31338 


31284 (CONS/0064—1) Study and program plan for improved 
heavy duty gas turbine engine ceramic component development. 
Helms, H.E. (General Motors Corp., Indianapolis, Ind. (USA). De- 
troit Diesel Allison Div.). May 1977. Contract EX-76-A-31-1011. 
156p. (NASA-CR—135230; DDA-EDR—9068). Dep. NTIS, PC 
A08/MF AO1. 

A five-year program plan was generated from the study 
activities with the objectives of demonstrating a fuel economy of 213 
mg/W . h (0.35 lb/hp-hr) brake specific fuel consumption by 1981 
through use of ceramic materials, with conformance to current and 
projected Federal noise and emission standards, and to demonstrate 
a commercially viable engine. Study results show that increased 
turbine inlet and regenerator inlet temperatures, through the use of 
ceramic materials, contribute the greatest amount to achieving fuel 
economy goals. Further, improved component efficiencies (for the 
compressor, gasifier turbine, power turbine, and regenerator disks 
show significant additional gains in fuel economy. Fuel saved in a 
500,000-mile engine life, risk levels involved in development, and 
engine-related life cycle costs for fleets (100 units) of trucks and 
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buses were used as criteria to select work goals for the planned 
program. 


31285 (COO—2835-5) Eight-stage steam turbine rotor dynamics 
analysis. Technical report No. 78TR13. Siegrist, G. (Mechanical 
Technology, Inc., Latham, N.Y. (USA)). Nov 1977. Contract EY- 
76-C-02-2835. 33p. Dep. NTIS, PC A03/MF A0O1. 

Reports of a design review and —_ analysis of the rotor 
system of an 8-stage steam turbine for ype m systems are report- 
ed. This turbine had a design speed of 60 rpm. Previous analysis 
indicated that the rotor first critical occurs in the 20,000 to 
28,000 rpm range, and that operation in that speed range should be 
minimized. The current analysis of the rotor system indicates the 
potential of a rotor dynamics — in the first critical speed 
range. Good balance and an effective turbine end bearing damper 

required to control the rotor dynamic response. The existing 
turbine end bearing damper is inadequate. Examination of the hard- 
ware revealed evidence of motion of the squirrel cage within the 
housing. Design modifications are required to achieve desired damp- 
ing characteristics. Turbine wheel fits, measured after disassembly of 
the turbine, exceeded limits specified by the design drawings and 
contribute to the potential rotor unbalance problem. Further, bal- 
ance shifts may occur during operation due to the loose wheel fits. 


(LCL) 


— ag a Analysis of regenerated single-shaft ceram- 
gas-turbine engines and resulting fuel economy in a Sep bo car. 

Kien J.L.; Tew, R.C. Jr. (National pe teeon 4 and S 

istration, Cleveland, Ohio (USA). Lewis Research oan x~ ug 

1977. 23p. (NASA-TM-X—3531; E—9103). NTIS PC A02/M 

AOl. 

Ranges in design and off-design operating conditions of an 
advanced gas turbine and their effects on fuel economy were ana- 
lyzed. The assumed engine incorporated a single stage radial flow 
turbine and compressor with fixed geometry. Fuel economies were 
calculated over the composite driving cycle with gasoline as the 
fuel. At a constant turbine-inlet temperature, with a regenerator 
sized for a full power effectiveness the best fuel economies ranged 
from 11.1 to 10.2 km/liter (26.2 to 22.5 mpg) for full power turbine 
tip speeds of 770 to 488m/sec (2530 to 1600ft/sec), respectively. 


31287 (PB—272608) Gas turbine engine application in transit 
coaches. Final report. (Booz, Allen and Hamilton, Inc., Bethesda, 
Md. (USA). Transportation Consulting Div.). Mar 1977. Contract 
DOT-UT-10008. 8ip. (Transbus-TR—77-001). NTIS PC A05/MF 
AOl. 
This report presents an investigation of gas turbine engine 
—— in transit coaches that was conducted as part of the 
ransbus Program to determine the viability of the gas turbine 
engine as a potential power source for transit coaches. The state of 
development of the gas turbine engine as a vehicular power source is 
described. An in-depth survey and evaluation was conducted of gas 
turbine engine manufacturers to determine the suitability of these 
engines for installation in transit coaches. Only one product is 
developed to a state where volume production can be seriously 
considered. This engine is described in detail and a comprehensive 
cost/benefit analysis was performed of this engine installed in a 
contemporary transit coach fleet. The results of the analysis and 
evaluation indicate that while current engines are not economically 
justifiable the gas turbine engine is potentially superior to the diesel 
engine when fully developed with planned improvements scheduled 
for the near time frame. Recommendations are also presented to 
demonstrate early production turbine engines in a small fleet of 
transit coaches in revenue service. 


EXTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 31282 


31288 Repetitive closed Rankine Cycle working fluid as motive 
power for prime mover. Sloyan, J.J. US Patent 4,063,420. 20 Dec 
1977. Filed date 18 Aug 1975. 6p. 

Propionic acid is used as the working fluid in a repetitive 
closed Rankine cycle power plant system. 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 31664 


31289 United Stirling goes flat out for future expansion. Hartley, 
J. Engineer (London); 246: No. 6353/4, 24-25, 27, 29(5 Jan 1978). 

A discussion is given of research on a Stirling automotive 
engine, which, although expensive, exhibits low exhaust emissions. 
Chief advantages of the engine are: high thermal efficiency; multi- 
fuel capability; extremely low exhaust emissions; and low noise 
levels. A description is given of engine design, control system, and 
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anticipated performance levels. The research is funded by the US 
Department of Energy. (PMA) 


RANKINE CYCLE 
REFER ALSO TO CITATION(S) 31662 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 31282, 31300, 31515 


31290 (CONF-770878—, pp 417-438) Electrification of railroads 
problems—potentials—economic impacts. Meeker, M.D. (General 
Electric Co., Erie, PA). Dec 1977. 


From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

An historical background is given of railroad electrification 
within the U.S. Data are also provided related to percent electrifica- 
tion of railroad route miles within the major developed countries 
around the world. An attempt is made to —— quantification of 
the benefits accrued due to electrification. The economic and techni- 
cal characteristics between the diesel/electric and electric trains are 
compared. The folowing aspects of electrification are of primary 
concern: electric locomotives have: 7/3 lower maintenance cost; 
twice economic life, and '/2 the out-of-service time. Also listed are 
the components of cost for electrification, and data are provided on 
the rate of return estimated under several scenarios. It is concluded 
that the question before us is not whether or not to have the rail 
electrification, but when. 


31291 (CONF-770878—, pp 439-456) Electric car technology for 
demonstration and development. Hamilton, W. (General Research 
Corp., Santa Barbara, CA). Dec 1977. 

From 4. national conference on the effects of energy con- 
‘7D. on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 


In Effects of energy constraints on transportation systems. 

The performance c teristics of the electric cars that have 
been developed around the world are discussed. It is reported that 
the acceleration capability of the electric cars is sluggish in compari- 
son with the conventional ICE engines. Comprehensive data are 
given on the elements of operating cost as a function of the service 
characteristics. It is concluded that the future potential of electric 
automobiles depends mainly upon battery development. Batteries 
have always imposed critical technical limitations on the range and 
speed of electric cars. There has been relatively little progress in 
propulsion batteries compared with improvements in ICE auto tech- 
nology. The battery improvements are a —— towards the 
introduction of electric cars in the urban areas. Life-cycle cost per 
kilometer versus range are documented for several — of electric 
cars and compared with the conventional ICE car. The changes in 
fuel prices could reduce or eliminate the cost disadvantages of the 
electric cars. The range disadvantages and the slowness of recharg- 
ing relative to refueling are sure to remain. 


31292 (CONF-770878—, pp 457-471) Urban applications and 
energy impacts of future electric cars. Hamilton, W. (General Re- 
search Corp., Santa Barbara, CA). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

The potential applications of electric cars in urban areas are 
discussed, and driving patterns within the urban areas are document- 
ed. Based upon the driving patterns, data related to range for electric 
cars are given. It is concluded that a range of 72 kilometers is within 
the reach of present technology, and easily achievable with technol- 
ogy expected in the coming decade. Yet it suffices for 17% of urban 
cars. Data are also provided for energy requirements of prospective 
electric cars. Projected petroleum savings as a function of future use 
of electric cars in Los Angeles, Philadelphia, and St. Louis are also 
provided. The petroleum savings are in the range of 2 to 8% of 
national oil use which appears to be a modest portion of the total 
U.S. petroleum used. The substitution of electric cars might substan- 
tially reduce exposure of urban populations to excessive traffic noise. 
The life-cycle costs of subcompact cars and electric cars are com- 
pared; the electric cars are 20 to 50% higher than those of the 
conventional car. 


31293 (LBL—7262) Inductive power coupling for an electric 
highway system. Bolger, J.G.; Kirsten, F.A.; Ng, L.S. (California 
Univ., Berkeley (USA). Lawrence Berkeley ‘Lab. Jan 1978. Con- 
tract W-7405-ENG-48. 10p. (CONF-780303—2). Dep. NTIS, 
A02/MF AOl1. 
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From IEEE vehicular technology conference; Denver, CO, 
USA (24 Mar 1978). 

A Dual Mode Electric Transporation (DMET) system is 
under development in which energy is electromagnetically trans- 
ferred from a powered roadway to moving vehicles. Energy from 
the roadway can be used for high-speed, long-range travel and for 
replenishing energy stored in the vehicle in batteries or flywheels. 
The stored energy is then available for short-range travel off the 
powered highway network. The power coupling between roadway 
and vehicle is functionally similar to a transformer. A source is 
embedded in the roadway flush with the surface. When the vehicle’s 
pickup is suspended over the source, energy is magnetically coupled 
through the clearance air gap between pickup and roadway source. 
The electromagnetic coupling mechanism was extensively studied 
through computer models, circuit analyses, and by tests of a full-size 
physical prototype. The results of these tests are described. 


31294 (UCRL—5230(Vol.1)) Determination of the effectiveness 
and feasibility of regenerative braking systems on electric and other 
automobiles. Volume 1. Summary. Davis, D.D.; Renner, R.A.; Youn- 
er, F.C.; Epps, R.C.; Lerner, S.S. (California Univ., Livermore 
SA). Lawrence Livermore Lab.). 25 Oct 1977. Contract W-7405- 
ENG-48. 77p. Dep. NTIS, PC A05/MF AO1. 

A Lawrence Livermore Laboratory study to determine the 
effectiveness and feasibility of regenerative braking systems on elec- 
tric and other automobiles is reported. Regenerative braking con- 
cepts applicable to automobiles using electric, hybrid, or heat-engine 
power systems were evaluated for performance improvement, 
energy saving, and cost-effectiveness. Two major conclusions per- 
tain to privately owned automobiles driven 16,100 km/yr in an urban 
environment: regenerative braking is cost-effective and is recom- 
mended for use on electric- and hybrid-powered automobiles, and 
the addition of a regenerative braking system to the standard heat- 
engine-powered automobile is not cost-effective. However, the re- 
generative braking system can be cost-effective for heat-engine- 
powered commercial vehicles such as taxis, city buses, or delivery 
vans that see high annual usage under stop-and-go conditions. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 31294, 31300 


31295 Diesel-Organic Rankine Compound Engine development. 
Doyle, E.; Helekar, S.; Raymond, R. (Thermo Electron Corp., 
Waltham, MA). pp 1073-1079 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II]. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A completely integrated Diesel-Organic Rankine Compound 
Engine for long-haul trucks was designed, built and is currently 
under test. This system is designed to improve the fuel economy of 
this class of truck by 15% which implies a national annual fuel 
savings of 1.8 billion gallons at projected 1980 consumption levels. 
The overall system concept, details of the components, and test data 
collected to date are described. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 31294, 31300 


VEHICLE DESIGN FACTORS 


31296 (CONF-770878—, pp 305-316d) Potential for automotive 
fuel-economy improvement. La-Pointe, C.W. (Ford Motor Co., Dear- 
born, MI). Dec 1977. 
From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
77). 


In Effects of energy constraints on transportation systems. 

Various facets of the automotive fuel-economy program are 
discussed. Auto makers, under the enactment of the Energy Policy 
and Conservation Act, have to come up with a fleet average fuel 
economy of 27.5 mpg by 1985. The impact of various driving-cycle 
approaches upon fuel economy are discussed, and various compo- 
nents of work (rolling friction, aerodynamics, inertia, etc.) are ex- 
plained in relation to the type of driving cycle. An analysis of the 
methodology used to estimate the rolling and aerodynamic resistance 
is provided. Data related to aerodynamic drag coefficient are pro- 
vided for several cars and bans. A set of potential improvement 
actions are outlined which inciude: reduction in weight or 20% with 
a fuel-economy improvement in the range of 13 to 16%; and a 
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stratified-charge engine (high compression) that may improve effi- 
ciency by 20%. It is felt that all these standards can be met in one 
way or another, without taxes or any other legislation. 


31297 (CONF-770878—, pp 317-327) Outline of the energy- 
related projects sponsored by the Federal Railroad Administration, 
DOT. Koper, J. (Dept. of Transportation, Washington, DC). Dec 
1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

An overview is given of the energy-related projects spon- 
sored by the Office of Research and Development, FRA, DOT. An 
organizational chart of the FRA is provided, and the specifics of the 
study being conducted by TSC in relation to fuel measurement of 
freight trains are listed. The details of a study related to flywheel 
energy storage for classification yard switch locomotives are given. 
Another study being funded by FRA is to determine the aerodynam- 
ic characteristics of trailer-on-flatcar/container-on-flatcar (TOFC/ 
COFC) trains. The Rail Electrification Study is examining the 
potential national benefits of electrifying the high-density rail lines. 


BODY AND CHASSIS 


31298 (N—77-30181) Preliminary economic evaluation of the use 
of graphite composite materials in surface transportation, Phase 1 
results. (ECON, Inc., Princeton, N.J. (USA)). 11 Jul 1977. Contract 
NASW-2781. 145p. (NASA-CR—154809; REPT—77-165-1). NTIS 
PC A07/MF AO1. 

Composite materials are discussed with emphasis on the iden- 
tification of the characteristics of those materials that make them 
attractive for use in surface transportation. Potential uses of graphite 
composites are given including automotive applications and the 
effects of materials substitution on vehicle characteristics and per- 
formance. Preliminary estimates of the economic effects of the use of 
graphite composite materials on vehicle manufacturers and consum- 
ers are included. The combined impact on the national economy of 
vehicle design changes to meet mandated fuel efficiency require- 
ments and the extensive use of graphite composite materials in the 
automotive industry is considered. 


ENGINE-TRANSMISSION MATCHING 


31299 Transmission for single-shaft gas turbine engine. Kino- 
shita, K. (to Nissan Motor Co., Ltd.). US P: Patent 4,064,958. 27 Dec 
1977. Filed date 28 Apr 1976. 4p. 

A hydraulic coupling and a hydraulic torque converter fol- 
lowed by a forward-reverse gearbox, arranged in series, prevent 
engine stall of a single-shaft gas turbine engine which has poor 
torque characteristics at low engine speed. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 31284, 31289, 31294, 31314 


31300 (UCRL—52303(Vol.2)) Energy storage systems for auto- 
mobile propulsion. Volume 2. Detailed report. Behrin, E.; Bolger, J.; 
Hudson, C.L.; O'Connell, L.G.; Rubin, B.; Schwartz, M.W.; Waide, 
C.H.; Walsh, W.J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 15 Dec 1977. Contract W-7405-ENG-48. 65Ip. 
Dep. NTIS, PC A99/MF A011. 

A technical analysis of energy storage devices and energy 
storage power systems for automobiles was performed to determine 
which devices and power systems are most likely to provide credible 
alternatives to current automobile propulsion systems between now 
and the year 2000. Electrochemical, mechanical, and chemical/ 
thermal energy storage devices were examined, and the leading 
candidates in each category were identified. Various automotive 
power systems based on these storage devices were then analyzed 
and compared to each other as well as to internal-combustion-engine 
(ICE) automobiles designed for comparable levels of performance. 
The results suggest that some energy storage vehicles will offer 
performance equal to that of present-day ICE automobiles. Howev- 
er, energy storage vehicles will, for the most part, weigh more and 
cost more than comparable ICE vehicles. 


31301 Microwave energy apparatus and method for internal com- 
bustion engines. Fulenwider, H. Jr. US Patent 4,064,852. 27 Dec 
1977. Filed date 3 Mar 1977. 4p. 

A device is described for vaporizing and heating a liquid for 
use in an internal combustion engine by subjecting the liquid to radio 
frequency microwave energy before introduction into the engine 
cylinders. The operation of the system is discussed. 


31302 Apparatus and method for successively inactivating the 
cylinders of an electronically fuel-injected internal combustion engine 
in response to sensed engine load. Matsumoto, J.; Iizuka, H.; Kato, F 
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(to Nissan Motor Co., Ltd.). US Patent 4,064,844. 27 Dec 1977. 
Priority date 17 Sep 1975, Japan. 10p. 

In a multi-cylinder fuel injection type internal combustion 
engine, apparatus is provided for successively inactivating one or 
more cylinders of the engine by inhibiting the injection pulses 
supplied to the fuel injection units in response to a sensed engine 
load. The apparatus includes a forward-backward counter which 
operates in downward count mode to decrease the number of active 
cylinders when light load is sensed and in forward count mode to 
increase the number of active cylinders when heavy load is sensed. 
A ring counter is provided to generate recyclically occurring pulses 
on its output terminals equal in number to the cylinders successively 
in response to the occurrence of each injection pulse. A logic circuit 
is connected to the ring counter to generate injection inhibit pulses 
equal in number to the inactive cylinders. 


31303 Spark-ignition engine for lean air-fuel mixture. Kato, T. 
(to Toyota Jidosha Kogyo Kabushiki Kaisha). US Patent 4,064,860. 
27 Dec 1977. Filed date 31 Dec 1975. 6p. 

A description is given of a spark-ignition-type internal com- 
bustion engine having a main combustion chamber, an auxiliary 
combustion chamber, and a spark plug disposed in the passage 
interconnecting those chambers. The spark plug is positioned in an 
enlarged portion of the passage. 


31304 Dual displacement engine. Schulz, W.J. US Patent 
4,064,861. 27 Dec 1977. Filed date 10 Aug 1976. 6p. 

A system is disclosed for use in connection with a conven- 
tional Otto or four cycle, multi-cylinder, internal combustion engine 
with the system being adapted to selectively disable half of the 
operating cylinders of the engine whereby substantial fuel economies 
can be realized. The present system is adapted to be used as an 
attachment on a conventional automotive engine and is equally 
applicable to four, six, and eight cylinder engines. The system 
disables selected cylinders by both inhibiting flow of fuel to the 
cylinder and disabling the exhaust valve in an open condition so that 
the disabled cylinder will, in effect, be free wheeling in that it does 
not use fuel or produce unused compression which must be over- 
come by the remaining cylinders. 


31305 Live-gas conduit system for turbocharged six-cylinder en- 
gines. Cser, G. (to Autoipari Kutato Intezet). US Patent 4,064,696. 
27 Dec 1977. Priority date 13 May 1975, Hungary. 6p. 

A live-gas conduit system for turbocharged, six-cylinder, 
serially connected internal-combustion engines, linked between the 
suction inlets of the cylinders and the turbocharger, consists of two 
separate resonance tanks, each attached to the suction inlets of three 
adjoining engine cylinders, a resonance tube for each resonance tank, 
and a damping tank that links the inlet openings of the resonance 
tubes with the pressure side of the turbocharger. Special proportions 
and placements are suggested to attain a space-saving arrangement 
that reduces the space requirement, and particularly the length, of 
the conduit system. 


31306 Fuel mixer. Johnson, R.H.; Graham, D.K. (to Borg- 
be og Corp.). US Patent 4,063,905. 20 Dec 1977. Filed date 22 Dec 
. 6p. 

A gaseous fuel mixer for an internal combustion engine in- 
cludes bee air valve doors arranged for opening in accordance 
with manifold depression. The doors are linked to the fuel metering 
means and include means for ducting the gaseous fuel into the air 
stream. The air valve doors can be hinged flat along a surface of the 
air inlet to permit alternate use of a conventional gasoline carbure- 
tor. 


31307 Carburetor providing a uniformly atomized fuel-air mix- 
ture. Landers, R.D. US Patent 4,063,541. 20 Dec 1977. Filed date 9 
Apr 1976. 6p. 

A carburetor for supplying intermixed air and atomized fuel 
to an engine comprises an air passageway, having a throttle for 
passing a controllable amount of atmospheric air, and injection 
means configured for injecting pressurized fuel into the air passage- 
way in a generally flat spray pattern disposed substantially normal to 
the air passageway. A bypass chamber is located adjacent to the air 
passageway, Opening thereto for capturing any unimpeded fuel in- 
jected by the injection means, returning it to the fuel tank. A 
metering vane located in the air passageway is configured for 
allowing passage of substantially all of the fuel into the bypass 
chamber when there is no airflow in the air passageway and for 
intercepting a portion of the fuel when the spray pattern is deflected 
by airflow in the air passageway, directing it into the air passageway. 
The metering vane is shaped such that the deflected portion of the 
fuel remains in a predetermined ratio with the airflow over the full 
range of engine operation. 


31308 Method and apparatus for fuel recovery in internal com- 
bustion engines. Pace, A. (to Fiat Societa per Azioni). US Patent 
4,063,540. 20 Dec 1977. Priority date 31 Jan 1975, Italy. 6p. 


ERA VOL. 3, NO. 13 


An apparatus and method are described for recovering fuel 
from the induction system of an internal combustion engine having a 
carburetor, comprising one or a plurality of collectors along the fuel 
path between the carburetor throttle valve and the inlet valves of the 
engine. The collectors are in the form of annular recesses in the 
walls of the ducts, which recesses act to trap fuel which flows back 
as a liquid condensed onto the inlet manifold pipes as a reaction to 
the closure of the associated inlet valve of the engine. Each collector 
is connected by a —- system of conduits via expansion tanks 
and a pump, to the petrol tank of the engine and/or to the inlet to 
the carburetor whereby fuel which condenses prior to being drawn 
into the engine can be recycled for vaporization thereby avoiding its 
entry into the engine as a liquid. 


31309 Apparatus for feeding water into the air/fuel mixture 
passage of an internal combustion engine. Sanda, S.; Inoue, T.; Oishi, 
K.; Yamada, T. (to Toyota Jidosha Kogyo Kabushiki Kaisha). US 
Patent 4,063,536. 20 Dec 1977. Priority date 7 Nov 1975, Japan. 12p. 

An apparatus is described for feeding water to the air/fuel 
mixture passage between the air/fuel mixing device and combustion 
chamber of an internal combustion engine. A main conduit supplies 
water to the mixture passage, and a valve member is used for 
opening and closing the conduit. The valve member is biased into 
the closed position; a diaphragm is connected on one side directly to 
the mixture passage for actuating the valve member to an open 
position and on the other side through a pressure delay chamber 
with the mixture passage. The conduit is opened only by a relatively 
abrupt increase in pressure in the mixture passage, and the closing is 
delayed until the pressure equalizes across the diaphragm. Water 
may be supplied to the conduit directly by a pump, or by a pressure 
differential or by means of a reservoir having access to a water 
supply. A smaller ancillary conduit may by-pass the valve member, 
and a stop valve, sensitive to the pressure differential between the 
mixture passage and the atmosphere, may shut off both the main 
conduit and the ancillary conduit when the engine is not operating. 
The feeding of water into the mixture passage reduces the nitrogen 
oxides contained in the exhaust gases and improves the fuel con- 
sumption. 


31310 Apparatus and method for increasing the horsepower of an 
internal combustion . Brown, S.E. US Patent 4,058,986. 15 
Nov 1977. Filed date 18 Feb 1975. 6p. 

An apparatus and method are provided for increasing the 
effective horsepower of an internal combustion engine. The appara- 
tus consists of a cooling chamber mounted so as to be in communica- 
tion with the air inlet portion of the carburetor of the engine. In the 
method of this invention, the ambient air prior to introduction into 
the carburetor is substantially cooled to quantitatively increase the 
weight of oxygen in the volume of air introduced into the carbure- 
tor. This makes it possible to feed an additional amount of fuel to the 
engine while maintaining the optimum air-fuel ratio, thereby effec- 
tively increasing the horsepower obtainable from the engine. 


31311 Internal combustion engine of a lean air-fuel mixture 
combustion type. Tanahashi, T. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 4,058,091. 15 Nov 1977. Priority date 21 Jan 
1976, Japan. 10p. 

An internal combustion engine of a lean air-fuel mixture 
combustion type has a valve guide and an intake valve supported by 
the valve guide. A pumping chamber is formed between the inner 
wall of the valve guide and the outer wall of the valve stem of the 
intake valve. The valve head has on its outer wall an injection nozzle 
connected to the pumping chamber. When the intake valve returns 
to its closing position at the time of the intake stroke, a fuel is 
injected from the injection nozzle into the combustion chamber filled 
with a lean air-fuel mixture whereby, a rich air-fuel mixture layer is 
formed in an ignition area around the spark gap of the spark plug. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 31283, 31289, 31311 


31312 Method and apparatus for oxidizing a fuel in an internal 
combustion engine. Vierling, D.E. US Patent 4,064,840. 27 Dec 1977. 
Filed date 26 Nov 1976. 6p. 

A mixture of air, oxygen and engine exhaust gases is added to 
a fuel and fed to an internal combustion engine in controlled 
amounts to reduce the amount of toxic material formed. The oxygen 
is supplied by a plurality of oxygen converters arranged in parallel 
so that one or more of the converters are charging while one or 
more of the remaining converters are discharging oxygen. Each 
converter includes an inner chamber having a fluidized bed of a 
metallic oxide surrounded by a heating chamber. Engine exhaust 
gases are fed to the heating chamber to raise the temperature of the 
metallic oxide to that at which a higher oxide is formed. To obtain 
oxygen the temperature of the fluidized bed is raised by means of the 
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exhaust gases to that at which oxygen is released and the original 
metallic oxide is formed. 


NITROGEN OXIDES 


REFER ALSO TO CITATION(S) 31309, 31322, 31327, 31328, 
31336, 31337, 31338 


31313 (CONS/9416—1) Durability testing at one atmosphere of 
advanced catalysts and catalyst supports for automotive gas turbine 
engine combustors. Part 1. Heck, R.M.; Chang, M.; Hess, H.; Car- 
rubba, R. (Engelhard Minerals and Chemicals Corp., Edison, N.J. 
(USA). Engelhard Industries Div.). Jun 1977. Contract EX-76-A-31- 
1011. 237p. (NASA-CR—135132). Dep. NTIS, PC Al1/MF AOl. 

Studies were conducted to experimentally demonstrate the 
durability catalysts and catalyst supports in a combustion environ- 
ment. A test of 1000 hours duration was completed with two 
catalysts, using No. 2 diesel fuel and operating at catalytically 
supported thermal combustion conditions. This atmospheric pressure 
durability test was conducted, using an air preheat temperature of 
about 640°K and a reference velocity of about 14 meters/second. 
The adiabatic flame temperature of the fuel/air mixture was 1527°K. 
The performance of the catalysts was determined by monitoring 
emissions throughout the test, and by examining the physical condi- 
tion of the catalyst core at the conclusion of the test. Tests were 
performed periodically to determine changes in catalytic activity of 
the catalyst core. Detailed parametric studies were also run at the 
beginning and end of the durability test, using propane as a fuel. The 
test catalysts proved to be capable of low emissions operation after 
1000 hours diesel aging, with no apparent physical degradation of 
the catalyst support. Typical emissions during the 1000 hours of 
testing were: unburned hydrocarbons (Cs vppM), 4; carbon monox- 
ide (vppM), 50; nitrogen oxides (vppM), 4. 


31314 (DOT-TSC-OST—77-49) Performance characteristics of 
automotive engines in the United States: Report No. 9, Chrysler (1975) 
225-CID 1-bbl engine. Marshall, W.F.; Stamper, K.R. (Energy Re- 
search and Development Administration, Bartlesville, Okla. (USA). 
Bartlesville Energy Research Center). Aug 1977. 39p. Dep. NTIS, 
PC A03/MF AOl. 

Experimental data were obtained in dynamometer tests of a 
1975 Chrysler 225-CID, 1-bbl engine to determine fuel consumption 
and emissions (hydrocarbon, carbon monoxide, and oxides of nitro- 
gen) at steady-state engine operating modes. The objective of the 
program is to obtain engine performance data for estimating emis- 
sions and fuel economy for varied engine service and duty. The 
intent of the work is to provide basic engine characteristic data 
required as input for engineering calculations involving ground 
transportation. 


31315 Servo controlled exhaust gas recycle system. Wessel, W. 
(to Robert Bosch GmbH). US Patent 4,064,851. 27 Dec 1977. 
Priority date 5 Sep 1975, German, Federal Republic of (F.R. Ger- 
many). 6p. 

An exhaust gas recycle valve adjusts the amount of exhaust 
gas returned to the induction manifold, and the degree of opening of 
the recycle valve is controlled by the main throttle valve. In one 
embodiment of the invention, an extended throttle shaft carries a set 
of contact strips and a complementary shaft, coupled to the exhaust 
gas valve, carries contact pins which cooperate with the contact 
Strips to open or close an electrical connection between a power 
source and an electric motor. When the strips and the pins are 
rotated relative to one another, as when the throttle is moved, the 
motor is energized and adjusts the position of the exhaust gas valve 
until the relative position of the strips and the pins is again such as to 
interrupt conduction. 


31316 Pollution control device. Brisko, F. US Patent 4,064,892. 
27 Dec 1977. Filed date 8 Jan 1976. 8p. 

A pollution control device for an internal combustion engine 
provides the combined functions of metering the flow of gases from 
the crank case ventilation system to the engine induction system, 
providing at preselected times a vacuum control signal to the 
vacuum advance circuit of the distributor and providing a vacuum 
control signal to the exhaust gas recirculation valve of the engine. 
These three functions are provided by a single valve member the 
position of which is controlled by the induction system vacuum. A 
separator is provided between the valve and the discharge end of the 
crank case ventilation system to remove carbon and other particles 
and to condense a substantial portion of the oil vapors before these 
undesirable components are transmitted to the valve. 


31317 Control system for use in exhaust gas recirculation system. 
Onaka, H. (to Toyota Jidosha Kogyo Kabushiki Kaisha). US Patent 
4,058,098. 15 Nov 1977. Priority date 23 Jun 1975, Japan. 8p. 

A control system is described for use in an exhaust gas 
recirculation system of an internal combustion engine, in which part 
of exhaust gases is recirculated from an exhaust system to an intake 
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system in an attempt to reduce the amount of harmful components 
contained in exhaust gases from the engine as well as to prevent 
lowering of the running performance of the engine. This control 
system includes: a recirculation control valve which controls a 
recirculation joint portion between the exhaust system and the intake 
system; a fuel control mechanism which increases the open, cross 
sectional area of a fuel metering member in a carburetor for compen- 
sating for the lowered running performance of the engine due to the 
exhaust gas recirculation; and a negative-pressure switching valve 
which selectively supplies an intake negative pressure to the recircu- 
lation control valve as well as to the control input end of the fuel 
control mechanism. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 31313, 31314, 31336, 31337, 31338 


31318 Exhaust gas purifier for an internal combustion engine. 
Konishi, M.; Futamura, K. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 4,060,982. 6 Dec 1977. Priority date 17 Dec 1975, 
Japan. 4p. 

An exhaust gas purifier for an internal combustion engine 
comprises a chamber for burning unburned gas in the exhaust gas 
from the engine and an inlet port liner for leading the exhaust gas 
from the engine cylinder into the chamber. The inlet port liner is 
rigidly fixed to the housing of the purifier by means of weld metal 
which is poured onto the outer surface of the inlet port liner through 
a hole formed on the housing of the purifier. 


31319 Combination muffler and catalytic converter. Bailey, C.H.; 
Dillon, J.E. (to UOP Inc.). US Patent 4,050,903. 27 Sep 1977. Filed 
date 29 Oct 1976. 4p. 

A combination muffler and catalytic converter utilizes an 
axial flow monolithic catalytic element to treat exhaust gases from 
an internal combustion engine and partially reduce their sound. A 
perforated chamber around the catalytic element, a downstream 
perforated tube, and an upstream flow reversal chamber further 
reduce the sound. The device incorporates a venturi in the exhaust 
gas inlet path to add secondary air. Gas swirling and gas flow 
reversai structure is also provided to thoroughly mix the secondary 
air with the exhaust gases before the mixture is passed through a 
flow distribution plate and into contact with the catalytic element. 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 31313, 31314, 31316, 31318, 
31319, 31327, 31336, 31337, 31338 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 30033, 31161, 31258, 31259 


31320 (CONF-770878—, pp 115-140) Synthetic-liquid-fuels de- 
velopment: assessment of critical factors. Walton, B.L. (SRI Interna- 
tional, Menlo Park, CA). Dec 1977. 

From 4. national conference on the effects of energy con- 
straint on transportation systems; Schenectady, NY, USA (1 Aug 
1977). 

In Effects of energy constraints on transportation systems. 

The summary results of a study done by SRI International for 
the Energy Research and Development Administration are given. 
The study relates to the technology assessment of selected liquid 
fuels derived from coal and oil shale. These fuels are considered to 
be the most likely alternatives to substitute for or augment petro- 
leum-derived fuels in the transportation sector in the 1980 to 2000 
time frame. The core of the study deals with the preparation of a 
Maximum Credible Implementation (MCI) scenario for the deploy- 
ment of a synthetic-liquid-fuel industry based on the use of coal and 
oil shale to produce synthetic crude oils and methanol. The prepara- 
tion of the MCI was followed by detailed exploration of the broad 
consequences if the scenario were to become a reality. The research 
reported here treats only a part of the total picture, but it neverthe- 
less represents a significant step in the portrayal of the large new 
industries that may be required to meet future fuel demands. 


31321 (CONF-771037—, pp 362-364) Alcohol/gasoline blends: 
lean misfire limits. Mar 1978. 

From ERDA contractors’ coordination meeting; Detroit, MI, 
USA (4 Oct 1977). 

m4 Highway vehicle systems. 

A study was made to examine lean-mixture operating charac- 
teristics of a multi-cylinder spark ignition engine fueled with a blend 
of methanol and gasoline. There is an extension of the lean misfire 
limit (LML) when a 20% methanol blend is substituted for Indolene 
(gasoline). This LML extension is attributed to an extension of 
ignition failure to leaner mixtures with the blend. 
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31322 (CONF-771037—, pp 365-376) Engine performance and 
emissions characterization: gasoline versus methanol. Pefley, R. Mar 
1978. 


From ERDA contractors’ coordination meeting; Detroit, MI, 
USA (4 Oct 1977). 

In Highway vehicle systems. 

The experimental work of a research program to evaluate the 
use of methanol as an automotive fuel is described. Topics discussed 
include: (1) engine performance and emissions characterization-gaso- 
line versus methanol; (2) alternative fuel-air induction systems for 
methanol; (3) simulation of urban and highway driving in a Pinto; (4) 
thermochemical engine process modeling; (5) cold starting and lean 
burning; (6) engine wear and crankcase blow-by; (7) vehicle per- 
formance; (8) photochemical reactivity studies; (9) biological hazards 
of methanol spills; and (10) conversion of a small (60 hp) gas turbine 
to methanol. (PMA) 


31323 (CONF-771037—, pp 377-385) Engine lubricants for use 
in methanol fueled highway vehicles. Owens, E. Mar 1978. 

From ERDA contractors’ coordination meeting; Detroit, MI, 
USA (4 Oct 1977). 

In Highway vehicle systems. 

Incomplete combustion products of methanol found in the 
blowby gases contaminating the engine oil sump contain organic 
acids and aldehydes which can increase corrosion, particularly under 
conditions of moisture condensation. Additionally, since the metha- 
nol contained in the blowby is polar, it would be expected to react 
with many of the lubricant additives and thus interfere with the anti- 
oxidants, detergents, dispersants, and corrosion inhibitors normally 
available to control engine deposits and wear. Based on initial test 
results, it is apparent that pure methanol, at least under certain 
operating conditions, can result in increased wear in present internal 
combustion engines using conventional lubricants. While the abso- 
lute nature of this increased wear is unknown, apparently corrosive 
attack plays some part in the increased wear. In addition, in combi- 
nation with water formed as a combustion product, methanol or its 
by-products appear to interfere or precipitate a portion of the 
lubricant additive package. Thus, it appears that to some extent 
methanol is incompatible with at least one of the commonly used 
additive packages on the market today. 


31324 (CONF-771037—, pp 385-397) remy | pee fuel prob- 
lems by engine modification. Patterson, D.J. M 

From ERDA contractors’ cuasiiediant hae Detroit, MI, 
USA (4 Oct 1977). 

In Highway vehicle systems. 

There is general agreement within the technical community 
that pure methanol or blends of up to 15 to 20% methanol in 
gasoline can be used to fuel automobiles. In this manner, it is ho; 
that the nation’s gasoline reserves can be extended. The Fuel Re- 
search Group at the University of Michigan has been studying this 
problem under ERDA contract; the tasks are outlined. The in-depth 
study described for retrofitting older vehicles is expected to provide 
= for the design and materials of future vehicles in order to 
, a their operation on methanol or blends should that become 

esirable. 


31325 (CONF-771037—, pp 397-407) Solving alcohol fuel prob- 
lems by fuel modification. Keller, J.L. Mar 1978. 

From ERDA contractors’ coordination meeting; Detroit, MI, 
USA (4 Oct 1977). 

In Highway vehicle systems. 

The objectives of the methanol fuel modification program 
described are to: (1) characterize known and potential problems that 
might be encountered if methanol were widely used as automotive 
fuel; (2) evaluate possible solutions obtainable by means of fuel 
modification; and (3) recommend areas of investigation where fur- 
ther study and performance testing are needed. A thorough litera- 
ture search was made in the past year, interviews were held with 
many other investigators in the field, lists of problems and potential 
fuel modifications were compiled, and laboratory studies to investi- 
gate selected problems and evaluate the effectiveness of fuel modifi- 
cations are well advanced. 


31326 (CONF-771037—, pp 305-311) Alternative fuels utiliza- 
tion program (AFUP) reassessment. Anderson, C.J. Mar 1978. 

From ERDA contractors’ coordination meeting; Detroit, MI, 
USA (4 Oct 1977). 

In Highway vehicle systems. 

A reassessment of two previous feasibility studies on alterna- 
tive transportation fuels is delineated. Topics discussed include: (1) a 
review of the problem; (2) overall goal and strategy; (3) scope of the 
work; and (4) program activities. New hydrocarbon fuels, alcohol 
fuels, and synthetic fuels will be considered. (PMA) 


31327 Experience with L.P.G.-fuelled commercial vehicles. 
Thorn, S.B. (General Foods Corp. Ltd., Auckland, New Zealand). 
N.Z. Eng.; 32: No. 12, 276-280(15 Dec 1977). 
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A great deal has been written in the press about liquefied 
troleum = (L.P.G.) and its use as an alternative fuel to gasoline. 
ate hasis has been laid on the fuel’s local origin, its saving on 
imported fuel, and on its cost per liter compared with gasoline. Less 
attention has been paid to its ecological advantages over gasoline or 
to the development of new skills required by mechanics associated 
with L.P.G. installations and engine maintenance. There have been 
exaggerated claims of longer oil and engine life and reduced mainte- 
nance as a result of burning L.P.G. A report is given on operating 
experience with over twenty Bedford KGLC3 ice cream and frozen 
food delivery vans, using L.P.G. as their sole fuel, and evidence on 
which to evaluate the practicality of L.P.G. as an alternative fuel to 
gasoline is provided. 


31328 Method for a the lower lean limit of running of 
internal combustion engines and improving the combustion of fluid 
fuels. Smith, M.M. US Patent 4,059,411. 22 Nov 1977. Filed date 2 
Apr 1976. 6p. 

A fuel composition is disclosed comprising a major atone 
the order of 94% by weight, of a liquid fuel such as gasoli 
with a minor portion, in the order of 6% by weight, of satiewianes 
generally similar to particulates of polyvinyl alcohol of about 10 to 
40 microns in size. These particulates are suspended in and are small 
enough to be metered along with the liquid fuel in a conventional 
automobile carburetor and when this fuel composition is burned in 
the combustion chamber of internal combustion engines, the particu- 
lates function as nuclei for droplets of the carrier fuel which act as 
combustion promotion agents in the dry vapor charge at the instant 
of combustion to intensify the burning process to extend the low lean 
limit of consistent and regular engine firing and to reduce NO/sub 
x/. A similar composition of liquid fuel in open flame combustion 
results in a much improved heat transfer efficiency of the energy in 
the fuel. 


31329 Future automotive fuels: prospects, performance, and per- 
spective. Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; Plenum 
Publishing — (1977). 385p. (CONF-7510183—). . 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

Sixteen papers are presented on various aspects of possible 
alternative automotive fuels. A separate abstract was prepared for 
each paper for inclusion in DOE Energy Research Abstracts (ERA). 
Abstracts for nine of the papers were selected for inclusion in DOE 
Energy Abstracts for Policy Analysis (EAPA). (PMA) 


31330 Opportunity for maximizing transportation energy conser- 
vation. Johnson, E.M.; Tierney, W.T.; Crawford, N.R. (Texaco Inc., 
Beacon, NY). pp 73-95 of Future automotive fuels: prospects, per- 
formance, and perspective. Colucci, J.M.; Gallopoulos, N.E. (eds.). 
New York; Plenum Publishing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

The best measure of energy conservation occurs when the 
vehicle, the fuel, and the refinery are considered as a system, and the 
impact of various combinations of these is evaluated in terms of 
transportation attainable per barrel of crude. When this is done, 
potential savings in fuel consumption are greater than by any other 
—* and warrant very serious consideration. In contrast, 
choice of the wrong option could seriously restrict the number of 
vehicles that could be produced and operated if crude oil availability 
should become limited. Texaco Inc. has completed an evaluation of 
the optimization of vehicles, fuels and refinery processing, and its 
impact on energy conservation. In it, a number of engine-fuel 
combinations were considered. Among these were gasoline engines 
using leaded and unleaded fuels, diesel engines and future gas 
turbines. Additionally, an engine providing the fuel economy of the 
diesel, having no octane or cetane requirement, and operating on a 
100 to 650°F broad boiling range fuel was included. Such an engine 
was represented by the direct injection stratified charge (DISC) 
engine. The results clearly showed that the greatest energy penalty 
would occur if the manufacture of cars requiring unleaded gasoline 
is continued, while the DISC engine nd its fuel offered the largest 
potential saving. 


31331 Matching future automotive fuels and engines for optimum 
energy efficiency. Stebar, R.F.; Daniel, W.A.; Sapre, A.R.; Peters, 
B.D. (General Motors Research Labs., Warren, MI). pp 96-120 of 
Future automotive fuels: prospects, performance, and perspective. 
Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; Plenum Publish- 
ing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7810183— 

An investigation was made of the issues which are involved in 
optimizing the overall energy utilization efficiency of automobiles. 
This efficiency depends on four intermediate efficiencies: (1) re- 
source acquisition efficiency; (2) resource conversion efficiency (into 
various fuels); (3) fuel distribution efficiency (from producer to 
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consumer); and (4) fuel-utilization efficiency (by automobile). Only 
the second and fourth factors were investigated because they play 
the major roles in determining the overall energy utilization efficien- 
cy. The conversion efficiencies for obtaining potential automotive 
fuels (mainly various liquid hydrocarbons and alcohols) from the 
primary energy sources were estimated from a critical review of the 
literature. The compatibility of each of these fuels with current and 
alternative automotive powerplants was examined with emphasis on 
fuel combustion quality (octane or cetane number), volatility, and 
impurities (sulfur, nitrogen, and ash). Power plants considered in- 
clude: conventional spark-ignition and diesel engines; stratified- 
charge engines; and steam, gas turbine, and Stirling engines. The 
concept of optimum energy utilization is illustrated with an example 
using data from conventional spark-ignition and diesel engines. 
Based on this comparison, the overall energy utilization efficiency 
appears highest with fuels from petroleum, followed by fuels from 
oil shale, coal, biomass, and nuclear. 


31332 Coal as a source of automotive fuels. Clark, E.L. (Energy 
Research and Development Administration, Washington, DC). pp 
125-135 of Future automotive fuels: prospects, performance, and 
perspective. Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; 
Plenum Publishing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

The conversion of coal to fuels for internal combustion en- 
gines was first implemented on a commercial scale nearly fifty years 
ago. Some thirty years ago, during World War II, over 100,000 
barrels per day of high octane fuels were produced from coal in 
Germany. Cognizant of these historical data, ERDA’s Fossil Energy 
Program includes a major effort to produce transportation fuels from 
coal. Coal liquefaction projects currently in the bench-scale and pilot 
plant stages are aimed at producing primary liquid products at 
maximum through put and minimum cost. Samples of these products 
are currently being supplied to bench-scale refining units for deter- 
mining the effectiveness of state-of-the-art refinery processes to 
produce synthetic crude oils and specification transportation fuels. 
Since coal-derived liquids will be small in volume for some years 
compared to those from petroleum, synthetic crude oils amenable to 
refinery processing will provide the first introduction to actual use 
of coal-derived automotive fuels. In addition, as larger quantities of 
coal-derived liquids become available in 1977 and 1978, refining 
studies now in progress will provide the techniques for the prepara- 
tion of sizable samples of transportation fuels for large-scale end-use 
testing. Coal gasification projects now in progress are expected to 
lower the cost of preparing synthesis gas from coai. Thiswill stimu- 
late the production of motor fuels using processes similar to those 
used now to produce motor gasoline in South Africa. Improved 
catalysts for such processes are under development. 


31333 Motor fuels from oil shale: production and properties. 
Gary, J.H. (Colorado School of Mines, Golden). pp 136-148 of 
Future automotive fuels: prospects, performance, and perspective. 
Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; Plenum Publish- 
ing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

The oil shales of Colorado, Wyoming and Utah are not shales 
and do not contain any liquid oil. The base material is a marlstone, 
very similar to limestone, which is dense and non-porous. The 
organic material is a solid called kerogen which does not melt and 
has very limited solubility in such organic solvents as benzene, 
acetone and ether. It is necessary to heat the kerogen to tempera- 
tures near 900°F to cause the kerogen to decompose and give a 
liquid shale oil, gases and carbon as products. The organic content of 
the Western shales is about 14% by weight and, upon pyrolysis, 
yields from 25 to 40 gallons of oil per ton of rock. There are two 
general methods for converting the solid kerogen to shale oil; one is 
by mining and retorting the shale above ground and the other is by 
establishing communications (introducing porosity) in the shale and 
retorting the shale underground or in situ. The raw shale oil pro- 
duced from the retorting is high in unsaturated hydrocarbons, nitro- 
gen and sulfur. In order to produce satisfactory motor fuels more 
intensive and expensive processing is required than to produce motor 
fuels from conventional crude oils. Background will be presented on 
shale and shale oil properties, retorting and refining methods and 
properties of finished motor fuels. 


31334 Influence of nuclear energy on transportation fuels. Rus- 
sell, J.L. (General Atomics Co., San Diego, CA). pp 149-162 of 
Future automotive fuels: prospects, performance, and perspective. 
Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; Plenum Publish- 
ing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 
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Nuclear reactions are a potentially unlimited source of energy 
for the future. However, nuclear energy is not in a form easily 
in transportation. The only significant near-term influence of nuclear 
energy on transportation fuels is displacement of oil from the genera- 
tion of electricity so that it becomes available for other uses. Cur- 
rently in the United States, about 9% of the electricity generated is 
from nuclear plants. By 1980, the nuclear portion will be between 15 
and 20% and rapidly increasing. In the mid-term (before the year 
2000), nuclear energy may be providing process heat to coal gasifica- 
tion and liquefaction plants. Nuclear heat may be used to crack 
water into hydrogen and oxygen to provide feedstocks for chemical 
and synthetic fuel industries. Liquid hydrogen may become the fuel 
for large, long-range air transport. Also, nuclear explosives may be 
accepted as a means of stimulating production of otherwise unecono- 
mical natural gas fields. At some time in the future, use of fossil fuels 
for transportation will become uneconomic because of price pressure 
from other applications. How soon this will occur depends on many 
variables. However, nuclearly produced hydrogen, ammonia, and 
electricity are all potentially viable alternatives to carbon based 
fuels. 


31335 Characteristics of conventional fuels from non-petroleum 
sources: an experimental study. Hurn, R.W. (Energy Research and 
Development Administration, Bartlesville, OK). pp 167-176 of 
Future automotive fuels: prospects, performance, and perspective. 
Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; Plenum Publish- 
ing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

Experimental data concerning physical properties and engine 
performance characteristics are reported for a gasoline derived from 
oil shale and for a gasoline containing a coal-derived component. 
Brief descriptions are given of the materials from which the fuels are 
derived. In general, the use of gasolines from shale or coal did not 
result in unusual short-term effects on engine emissions, engine 
behavior, or fuel economy. A more definitive assessment of perform- 
ance and engine effects in long-term use will require much more 
extensive testing. This in turn requires increased availability of test 
fuels from a synthetic fuels development program. 


31336 Application of a new combustion analysis method in the 
study of alternate fuel combustion and emission characteristics. Har- 
rington, J.A. (Ford Motor Co., Dearborn, MI). pp 177-213 of Future 
automotive fuels: prospects, performance, and perspective. Colucci, 
J.M.; Gallopoulos, N.E. (eds.). New York; Plenum Publishing Corp. 
(1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

A new combustion analysis method is described, and results 
obtained in an application are presented. The application selected is a 
study of the effects of EGR (Exhaust Gas Recirculation) on the 
combustion of methanol in a spark-ignited engine. The measurement 
method is applied in a single cylinder engine study of the effects of 
EGR flow rates on the combustion-emission characteristics of 
methanol fuel. The results obtained for methanol are compared to 
those for a gasoline at corresponding engine operating conditions 
and EGR levels. Methanol exhibits shorter ignition delay intervals 
and burn durations than gasoline. Ignition delays and burn durations 
for both fuels are extended as engine load is decreased, as the fuel-air 
mixture is made lean and as the EGR level is increased. With 
increasing spark advance, ignition delay periods for both fuels are 
extended while burn durations are shortened. At the same equiv- 
alence ratio, air mass flow rate, speed, spark timing, and EGR rate, 
engine power output with methanol is about 10% higher than with 
gasoline. Under similar conditions but with constant power output, 
volume based fuel consumption with methanol is about twice that 
with gasoline, and energy utilization is more efficient. Methanol 
exhibits lower indicated specific CO emissions at PHI/sub FA/ 
values greater than approximately 1.05, and higher CO emissions at 
leaner mixture ratios. NO emissions with methanol are lower than 
those with gasoline at common operating conditions, mixture ratios 
and EGR levels. HC emissions with methanol are generally higher 
than those with gasoline at corresponding non-misfiring mixture 
ratios and EGR levels. Lean misfire limits with methanol are ex- 
tended by about 0.10 equivalence ratios relative to those of gasoline 
at all EGR levels investigated. Methanol has the greater tolerance to 
EGR. 


31337 Engine performance and exhaust emission characteristics 

of a methanol-fueled automobile. Bernhardt, W.E.; Lee, W. (Volks- 

wagenwerk AG, Wolfsburg, Ger.). pp 214-234 of Future automotive 

fuels: prospects, performance, and perspective. Colucci, J.M.; Gallo- 

poulos, N.E. (eds.). New York; Plenum Publishing Corp. (1977). 
From 19. symposium on future automotive fuels - prospects, 

performance, and perspective; Warren, MI, USA (6 Oct 1975). 
See CONF-7510183—. 
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Laboratory and road tests showed methanol to be a very 
attractive, clean-burning alternative fuel for automobiles with rela- 
tively minor problems which can be overcome. A number of VW 
production vehicles have been converted to methanol operation 
through the use of an exhaust-heated intake manifold combined with 
a heating feature using engine coolant and, of course, a modified 
carburetor. Tests indicated that more power is obtained with metha- 
nol because its higher heat of vaporization cools the mixture entering 
the engine much more than gasoline. This increases the air-fuel 
mixture density and the mass flow. The gain in power output with 
pure methanol is about 10%. Fuel economy was measured during 
exhaust emission tests, driveability tests, and specific fuel economy 
tests. Mass specific fuel consumption is noticeably greater than that 
with gasoline. However, fuel consumption related to consumed 
energy is considerably lower than that with gasoline. This means 
that methanol burned more efficiently than gasoline. At 2,000 rpm 
and wide-open-throttle, a 17% increase in brake efficiency has been 
observed. Automobile exhaust emissions and air pollution can be 
reduced by use of methanol fueled engines. Carbon monoxide (CO) 
emissions from the methanol fueled engine correspond approximate- 
ly to those from the gasoline engine. When methanol is used as 
engine fuel, a significant reduction in nitrogen oxides (NO/sub x/) 
emissions is possible. Furthermore, very low levels of hydrocarbon 
(HC) emissions were observed for methanol. At the same compres- 
sion ratio, aldehyde emissions from a methanol fueled engine are 
noticeably higher than from a gasoline fueled engine. Polynuclear 
aromatic hydrocarbon emissions are more than one order of magni- 
tude lower with methanol than with gasoline. 


31338 Combustion of methanol in an automotive gas turbine. 
Huellmantel, L.W.; Liddle, S.G.; Hammond, D.C. Jr. (General 
Motors Research Labs., Warren, MI). pp 235-262 of Future auto- 
motive fuels: prospects, performance, and perspective. Colucci, J.M.; 
Gallopoulos, N.E. (eds.). New York; Plenum Publishing Corp. 
(1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

Analytical and experimental studies were carried out to assess 
the effects of methanol as fuel for the GT-225 experimental passen- 
ger-car gas-turbine engine. The thermodynamic analyses indicated 
that the engine performance with methanol would not be changed 
significantly from that observed with kerosene. After the engine fuel 
handling system was suitably modified for methanol, dynamometer 
engine testing confirmed that the engine performed as well on 
methanol as on kerosene. Using a conventional diffusion flame 
combustor, oxides of nitrogen emissions were reduced by about 70% 
for all conditions. Carbon monoxide emissions were reduced by 
about 25% over the noraml engine operating range, but were in- 
creased by up to 165% at high engine loads when using methanol. 
The emissions of hydrocarbons and aldehydes were low for both 
fuels, but methanol operation produced somewhat more of both. 
Tests of the engine installed in a chassis rig in the chassis dynamo- 
meter and operated on the 1975 Federal Test Procedure Emission 
Schedule and Highway Fuel Economy Schedule confirmed that the 
energy consumption of the vehicle opperating on methanol was 
about the same as with kerosene. At low mileage, the vehicle easily 
passed the 1978 Federal emission standards for HC and CO (0.25 g/ 
km and 2.1 g/km) with either fuel, and also passed the 1977 Califor- 
nia standard for NO/sub x/ (0.93 g/km) with methanol. No attempt 
was made to determine emission deterioration factors. The driveabi- 
lity with methanol was at least as good as with kerosene. 


31339 Alternative fuels for automotive diesel engines. Scott, 
W.M. (Ricardo Consulting Engineers, Sussex, Eng.). pp 263-292 of 
Future automotive fuels: prospects, performance, and perspective. 
Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; Plenum Publish- 
ing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

With an increasing emphasis on the need to conserve energy 
and, more particularly, that derived from oil, alternative sources of 
fuel are being consdered for all forms of prime mover. The diesel 
engine offers, currently, the most efficient means of converting 
hydrocarbon fuel into mechanical energy, and can play a significant 
part in energy conservation by its wider application in the auto- 
motive field. However, with limited known oil resources and the 
problem of excessive demand for the barrel of crude oil, resulting 
from such an expansion, there is clearly an interest in the use of 
alternative fuels in automotive diesel engines. The interest in fuels 
other than middle distillates for compression ignition engines is not 
new. Experiments have been carried out on a wide range of fuels 
from coal dust and very viscous residual fuels through gasolines, 
alcohols and gases including hydrogen. The Ricardo Laboratories 
have become involved in many such exercises over the years. These 
include both straight compression ignition, and the use of dual fuel 
techniques and ignition promoting additives. It is concluded that 
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ignition quality is the single most critical factor governing the 
suitability of fuels for automotive diesel engines. Storage and han- 
dling of the gaseous and lower density fuels are also a problem. 
These problems are demonstrated and discussed in the light of the 
experience gained both in the Richardo Laboratories and by other 
researchers in this area. 


31340 Hydrogen as a reciprocating engine fuel. McLean, W.J.; 
deBoer, P.C.T.; Homan, H.S.; Fagelson, J.J. (Cornell Univ., Ithaca, 
NY). pp 297-319 of Future automotive fuels: prospects, performance, 
and perspective. Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; 
Plenum Publishing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

An analytical and experimental investigation of hydrogen as a 
reciprocating engine fuel was carried out. The analytical portion 
involved application of a thermodynamic model to predict trends in 
power, efficiency and emissions with hydrogen fuel. The experimen- 
tal investigation was carried out using a single cylinder CFR engine 
modified to run on hydrogen. Both aspects of the investigation 
focused particular attention on the unthrottled direct injection hy- 
drogen engine because of its suitability in terms of power, efficiency, 
and control of flashback, preignition and emissions. Model calcula- 
tions and experimental results are described and compared. The 
analytical model was of the thermodynamic type with the burning 
rate specified by a semi-empirical turbulent flame speed correlation. 
The hydrogen was assumed to be injected and fully mixed prior to 
ignition. The model was adiabatic and the burned gases were as- 
sumed to remain unmixed in order to estimate the temperature 
gradient across the cylinder. Nitric oxide (NO) emissions were 
computed by applying the finite rate extended Zeldovich mechanism 
to the combustion products. The experimental investigation was 
carried out using both the high swirl prechambered CFR cetane 
rating head and the standard CFR octane rating Otto cycle head. 
Glow plug ignition gave rise to very smooth combustion. There was 
also evidence that late injection did not allow sufficient mixing of 
fuel and air in the engine, and hence, resulted in incomplete combus- 
tion. It is concluded that the unthrottled reciprocating engine, with 
direct cylinder injection of hydrogen fuel is a feasible and attractive 
mode for hydrogen usage. Significant fuel economy and emissions 
benefits, obtained by ultra lean operation, are possible with hydro- 
gen. 


31341 Hydronitrogens as future automotive fuels. Schmidt, E.W. 
(Rocket Research Corp., Redmond, Washington). pp 320-341 of 
Future automotive fuels: prospects, performance, and perspective. 
Colucci, J.M.; Gallopoulos, N.E. (eds.). New York; Plenum Publish- 
ing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 

A group of synthetic fuels called hydronitrogens has been 
evaluated as automotive fuels for the time period beyond the year 
2000. Hydronitrogen fuels are composed of hydrogen and nitrogen. 
As such, they can be synthesized from air and water without the use 
of fossil fuels. The main hydronitrogen fuels are hydrazine, N2H,, 
and ammonia, NHs. Ammonia by itself has already been extensively 
tested by other investigators and was found to have poor combustion 
properties. No work has been reported to date on hydrazine combus- 
tion in internal combustion engines, but hydrazine burning velocity 
in air is expected to be higher than that of ammonia or hydrocar- 
bons. This will result in more rapid and more complete combustion. 
When completely burned, and after removing eventually formed 
nitrogen oxides, hydronitrogen fuels would be non-polluting to the 
environment. So far, other authors have considered ammonia or 
hydrazine for automotive fuels as pure substances only. However, 
the full advantages of hydronitrogen fuels can best be achieved in 
binary mixtures of hydrazine with ammonia and/or water, which 
have freezing points as low as -65°F. The selection criteria for 
hydronitrogen fuel mixtures are discussed. A summary is given of 
the preparation of hydronitrogen fuels, production statistics, adapt- 
ability and performance in automotive engines, handling, safety and 
materials compatibility. The results of an evaluation matrix of hy- 
dronitrogens versus other non-conventional fuels for the time period 
beyond the year 2000, are discussed. The results of preliminary tests 
at Rocket Research Corporation with hydrazine and hydrazine 
mixtures in a single-cylinder internal combustion engine are present- 
ed. 


31342 Impacts of synthetic liquid fuel development for the auto- 
motive market. Dickson, E.M.; Hughes, E.E. (Stanford Research 
Inst., Menlo Park, CA). pp 342-366 of Future automotive fuels: 
prospects, performance, and perspective. Colucci, J.M.; Gallopoulos, 
N.E. (eds.). New York; Plenum Publishing Corp. (1977). 

From 19. symposium on future automotive fuels - prospects, 
performance, and perspective; Warren, MI, USA (6 Oct 1975). 

See CONF-7510183—. 
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An investigation was made of the environmental, social, eco- 
nomic, and institutional impacts of producing synthetic fuels derived 
from coal and oil shale. From discussions with energy industry 
sources, it is concluded that the blending of synthetic and natural 
crude oils is a more realistic option than the independent develop- 
ment of a separate synthetic fuels industry. The study, therefore, 
focused on the resource-to-synthetic crude portion of the process 
chain because differences from present practice would be most 
evident there. Because these sources of crude oil are not yet eco- 
nomically competitive—even with today’s high oil prices—a key 
aspect of the study has been an examination of the profitability of the 
synthetic fuels enterprise, the business risks deriving from unstable 
policies and economic conditions, and the process by which deci- 
sions to implement the industry will be made. The study has con- 
cluded that the following factors are especially critical to synthetic 
liquid fuel development—whether destined for automotive or other 
uses: (1) reclamation of mined lands; (2) possible water shortages in 
the arid West; (3) air pollution from conversion plants; (4) extremely 
rapid community growth rates in rural areas; (5) socio-economic 
instability; (6) conflicts between traditional local and new industrial 
interests; (7) loss of local autonomy; and (8) economic risk mitigation 
for fuel producers. 


MATERIALS 


31343 (LA—7130) Recent developments in the Sesame equation- 
of-state library. Bennett, B.I.; Johnson, J.D.; Kerley, G.I.; Rood, 
G.T. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1978. Con- 
tract W-7405-ENG-36. 21p. Dep. NTIS, PC A02/MF AOl1. 

The Sesame Library is a computer file of tabular equations of 
state and other material properties, developed in Group T-4 of the 
Los Alamos Scientific Laboratory. This report describes some of the 
theoretical models used in the library, the structure of the data 
storage and acquisition system, and the computer routines that were 
developed to access and use the tables in practical applications. It 
also discusses how non-LASL users can obtain the Sesame data and 
subroutine libraries. 


METALS AND ALLOYS 


31344 (RDT-M—1-22T(11-77)) Bare low-alloy steel electrodes 
and fluxes for submerged arc welding (ASME SFA-5.23 with addition- 
al requirements). (Department of Energy, Washington, D.C. (USA). 
Div. of Nuclear Power Development). Nov 1977. Contract W-7405- 
ENG-26. 6p. . 

This standard covers bare (solid) low-alloy steel electrodes 
and fluxes for submerged arc welding in nuclear and associated 
applications. Composite electrodes are not covered by this standard. 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 31102, 31364, 31403 


31345 (LBL—5299, pp 154-156) doce Raman scattering 
from trigonal selenium. Amer, N.M. 1976 

In Energy and environment. Annual report, 1975. 

Resonant Raman scattering was studied in single crystals of 
trigonal selenium at liquid helium temperatures in three different 
scattering configurations. The goal was to obtain information about 
electron-phonon modes in selenium. (SDF) 


31346 (LBL—6686) Comparison of the microstructure and me- 
chanical properties of 300-M steel manufactured by the vacuum arc 
remelt and the electroslag remelt processes. Lechtenberg, T.A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1977. 
Contract W-7405-ENG-48. 47p. Dep. NTIS, PC A03/MF AOl. 

Thesis. 

The transverse (T-L) and longitudinal (L-T) mechanical 
properties of Electroslag Refined (ESR) and Vacuum Arc Remelt 
(VAR) 300-M steel were measured. These were related to the 
microstructural and chemical differences which resulted from the 
two melting processes. It was found that the ESR process resulted in 
a cleaner steel. Impurity elements were reduced and inclusions were 
finer and more evenly dispersed. The Charpy impact energies of the 
ESR steel were nearly doubled those of the VAR. Also the fracture 
toughness of the ESR 300-M showed no temper embrittlement in the 
4 to 500°C tempering range whereas that of the VAR material 

i 


31347 (UCRL—13810) Diffusion barrier study. Final progress 

report. Higgings, P.K.; Munir, Z.A. (California Univ., Davis (USA). 

oe of Mechanical Engineering). Jun 1976. Contract W-7405- 
G-48. 14p. Dep. NTIS, PC A02/MF AOl1. 
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The sintering of lead powders was found to be controlled by 
a surface transport mechanism, believed to be surface diffusion. Thus 
the sintering of lead exhibits no shrinkage in spite of considerable 
strengthening in the powder compact. Coherent pure lead powder 
pellets cannot be made without compressing the loose powders to 
densities in excess of 75% of theoretical. Efforts aimed at sintering 
lead wire compacts have been unsuccessful due to unexplainable 
experimental observations. Experiments designed to obtain an oxide 
coating in lead powders have clearly shown that the oxidation 
process of Pb in a nonaqueous environment is exceedingly slow at 
temperatures below its melting point. Fluidized-bed techniques and 
chemical environment approaches have been attempted and their 
initial results are described. 


31348 (UCRL—80436) Diffusion welding multifilament super- 
conductive composites. Witherell, C.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 27 Feb 1978. Contract W-7405- 
ENG-48. 43p. (CONF-780406—3). Dep. NTIS, PC A03/MF AO1. 

From 59. AWS annual meeting; New Orleans, LA, USA (3 
Apr 1978). 

Diffusion welding is shown to be a feasible method for joining 
composites of niobium-titanium superconductor alloy filaments in a 
pure copper matrix. Good results were repeatedly obtained using 15° 
scarf joints welded with externally heated tooling and simple uniax- 
ial compression loading in a conventional hydraulic press. Weld 
cycles of less than one hour total elapsed time were readily attain- 
able. Through proper closed-die design, it was possible to increase 
welding pressure sufficiently to use relatively low temperatures to 
coincide with the optimum aging heat treatment of the superconduc- 
tor alloy. This temperature limitation is important to retain optimal 
superconductor properties. Confirming measurements of critical cur- 
rent density of welded joints at 4.2°K are in progress. In the welded 
joints made under optimum conditions, there is bonding of all 
constituents, including superconductor filaments. Weld tooling 
which effectively contains the relatively fluid matrix, and resists 
deformation during repeated weld cycles, is essential to the success- 
ful application of the diffusion welding process to these composites. 


31349 High strength Sn—Mo—Nb—Zr alloy tubes and method 
of making same. Cheadle, B.A. (to Atomic Energy of Canada Ltd.). 
US Patent 4,065,328. 27 Dec 1977. Priority date 6 May 1975, 
Canada. 6p. 

Tubes for use in nuclear reactors are fabricated from a 
quaternary alloy comprising 2.5 to 4.0 wt percent Sn, 0.5 to 1.5 wt 
percent Mo, 0.5 to 1.5 wt percent Nb, balance essentially Zr. The 
tubes are fabricated by a process of hot extrusion, heat treatment, 
cold working to size and age hardening, so as to produce a micros- 
tructure comprising elongated a grains with an acicular transformed 
B grain boundary phase. 12 figures, 2 tables. 


31350 (LA-tr—77-68) Processes of plastic deformation, their 
conditions and effect on the properties of the final product. Pavlov, 
I.M.; Mekhed, G.N.; Sokolov, D.V. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Translation by V.M. Manca of pp 184-192 
from Plasticheshkaia deformatsiia neriadmovykh metallicheskikh 
materialov, 1976. 17p. Dep. NTIS, PC A02/MF AO1. 

A review is presented of the state of the manufacturing art for 
superconducting wires, ribbons, and conductors. Emphasis is on 
drawing techniques for small diameter wire using clad material to 
overcome the problem of fragility of the superconducting material. 1 
table, 2 figs, 38 refs. (GHT) 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 31372, 31382, 31387, 31388, 
31403, 31405, 31440 


31351 (ORNL—5328, pp 116-158) Neutron scattering. Oct 1977. 
In Solid State Division annual progress report for period 
ending April 30, 1977. 
Research at ORNL into neutron scattering is described. 
Topics covered include: small-angle neutron scattering; lattice dy- 
namics; and magnetic properties. (GHT) 


31352 (ORNL—5384) Product form characterization of refer- 
ence heat of type 316 stainless steels. Sikka, V.K. (Oak Ridge 
National Lab., Tenn. (USA)). Feb 1978. Contract W-7405-ENG-26. 
lllp.. 

Tensile properties and microstructure of specimens cold- 
worked from 0 to 30 percent and annealed for 0.5 hr at 1065 or 
1150°C were simdied to explain differences observed in tensile prop- 
erties of various product forms of type 316 stainless steel. 


31353 (SAND—78-0144) Ultrasonic attenuation as a function of 
heat treatment and grain size in 79Ni—6Mo—15Fe alloy. Gieske, J.H. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1978. Contract 
EY-76-C-04-0789. 20p. Dep. NTIS, PC A02/MF AOI. 

A pulse echo ultrasonic technique was used to measure the 
attenuation coefficient for 79Ni-6Mo-15Fe alloy specimens. The 
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attenuation coefficient was determined using a 25 MHz ultrasonic 
transducer for specimens which had undergone different time-tem- 
perature heat treatments. The ultrasonic attenuation data versus heat 
treat time was used to assess grain size growth in the specimens. 


31354 (UCRL—13693) Investigations of a crosstie wall magnetic 
shift . Final September 1, 1974—September 15, 1975. 
Judy, J.H. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1975. Contract W-7405-ENG-48. 27p. Dep. NTIS, PC 
A03/MF AOl1. 

The fabrication, observation techniques, and operating char- 
acteristics of a crosstie wall magnetic shift register (CTSR) were 
investigated. The CTSR had been proposed to provide extended 
storage and subsequent serial readout of quantized analog signals 
recorded by a magnetic thin film matrix recorder. The specific tasks 
accomplished include the ey preparation and evaluation of a 
thickness range of uniaxial 80-20 Ni—Fe Permalloy films; compari- 
son of observations of natural and induced Neel walls, crossties, and 
Bloch lines by Bitter colloid, magneto-optical, and transmission 
Lorentz electron microscopy techniques; determination of the quasi- 
static hard-axis field ranges for field-induced Neel wall stability 
conditions; measurement of the static and dynamic crosstie-Bloch 
line pair nucleation and annihilation thresholds; calculation of the 
magnetic fields associated with unipolar Neel walls; and study of 
proposed detectors of crosstie-Bloch line pairs in thin Permalloy 
films. 2 tables. 


31355 (Y—2102) Homogenization of arc-melted uranium-6 
weight percent niobium alloy ingots. Snyder, W.B. Jr. (Oak Ridge Y- 
12 Plant, Tenn. (USA)). 31 Jan 1978. Contract W-7405-ENG-26. 
28p. Dep. NTIS, PC A04/MF AO1. 

Microsegregation and macrosegregation in uranium-6 nio- 
bium arc-melted ingots were characterized by electron microprobe 
analysis. Homogenization studies determined that microsegregation 
can be eliminated by heat treating the alloy for six hours at 1100°C. 
Extensive homogenization did not eliminate macrosegregation 
(banding) from the as-cast alloy, but a mathematical model describ- 
ing banding and coring indicated that banding could possibly be 
eliminated by working prior to homogenization. 


31356 (Y/DA—7421) Study of variable elongations in the urani- 
um-0.75 weight percent titanium alloy. Kollie, T.G. (Oak Ridge Y-12 
Plant, Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26. 22p. 
Dep. NTIS, PC A02/MF AO1. 

Tensile specimens cut from the same gamma-quenched-and- 
aged, 32-mm-thick plate of U-0.75 wt percent Ti (U-0.75 Ti) alloy 
exhibited elongations that varied between 9.4 and 17.2 percent. 
Results of microhardness, electron microprobe, chemical analysis, 
scanning electron microscopy, transmission electron microscopy, ion 
microprobe analysis, optical microscopy, heat-transfer calculations, 
and quenching-rate studies led to the conclusion that the variable 
ductilities were caused by quenching rates from the gamma phase 
that were too slow and were different across the thickness of the 
plate. Work of others is cited to support this conclusion. Their work 
showed that quenching rates of 8 to 50°C/s produced a duplex 
microstructure of a’ and a + Us2Ti phases in the U-0.75 Ti alloy, 
with ductilities between 7 and 26 percent, respectively. Two solu- 
tions to the problem are suggested: (1) add a third element to the 
alloy to slowdown the y — a + Un2Ti transformation so that 
titanium is retained in solution in the martensitic a’phase, or (2) 
substantially improve the heat-transfer coefficients in ibe quenching 
bath. The latter suggestion is the near-term solution, whereas the 
former suggestion is the long-range and better solution. 


31357 8B — a phase transformation in palladium—hydrogen 
alloys. Ho, E.T.C.; Goldberg, H.A.; Weatherly, G.C.; Manchester, 
F.D. (Univ. of Toronto, Can.). pp ‘8p, Paper 2B3 of. Hydrogen in 
metals. Volume 5. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P5S. 

Electron microscope studies of the 8 — a phase transforma- 
tion in Pd—H down to temperatures of approximately 85K are 
: rted. Both incoherent and coherent precipitation were observed. 

igures. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 30096, 30465, 30828, 30908, 
30991, 31352, 31393, 31401, 31402, 31406, 31407, 31408, 31411 


31358 (ANL—77-50) Effects of cyclic strains on transport prop- 
erties of a superconducting composite: phase I, degradation of electri- 
cal conductivity in copper at 4.2 K. Fisher, E.S.; Kim, S.H.; Linz, 
R.J.; Turner, A.P.L. (Argonne National Lab., IIl. (USA)). Aug 1977. 
42p. "Dep. NTIS, PC A03/MF AOI. 

Aspects of superconducting composites for magnetic fusion 
applications are discussed. 


ERA VOL. 3, NO. 13 


31359 (COO—4246-3) Microstructural effects in abrasive wear. 

ly progress report, 15 September—15 December 1977. Fiore, 
N.F. (Notre Dame Univ., Ind. (USA). Dept. of Metallurgical Engi- 
neering and Materials Science). 1 Jan 1978. Contract EF-77-S-02- 
4246. 43p. Dep. NTIS, PC A03/MF AOl1. 

A series of alloy white irons and Co-base superalloys are 
being tested for low-stress abrasion resistance in a rubber-wheel 
abrasion test (RWAT) and for gouging wear resistance in a grinding 
wheel test (GWAT). The objective of the tests is to establish general 
relations for the improvement of wear resistance by the control of 
microstructure. Wear testing results on the white irons indicate that 
microstructural factors such as carbide shape, volume fraction and 
the presence of retained austenite greatly influence wear resistance. 
Macrohardness provides a good measure of low-stress wear resis- 
tance, but is less effective as a measure of gouging wear resistance. 
In cases of uniform matrices, matrix microhardness, rather than 
carbide microhardness, correlates with both low-stress and gouging 
wear resistance. For Ni-Hard 4 white iron, RWAT and GA 
wear resistance can be correlated with mechanical properties ob- 
tained in compression, fatigue, impact and fracture toughness tests. 
The most direct correlations are obtained for hardness and compres- 
sion tests. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 30862, 31358, 31392, 31413, 
31414, 32301 


31360 New model notions about hydrogen in metals. Goltsov, 
V.A.; Smirnov, L.I. (Donetsk Polytechnical Inst., USSR). pp 7p, 
Paper 1C1 of Hydrogen in metals. Volume 4. Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

A model which evidently takes into account over-barrier 
states is proposed for the description of hydrogen behavior in metals. 
A temperature dependence which differs from Arrhenius’ law is 
obtained for the hydrogen diffusion coefficient. The reverse isotope 
effect is explained. 1 figure. 


31361 (HEDL-TME—77-27) High-temperature of thermody- 
namic properties of sodium. Padilla, A. Jr. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1977. Contract EY-76- 
C-14-2170. 91p. Dep. NTIS, PC A05/MF AO1. 

The set of Sitpeononsuters thermodynamic properties for 
sodium in the two-phase and subcooled-liquid regions which was 
previously recommended, has been modified to incorporate recent 
experimental data. In particular, replacement of the previously esti- 
mated critical constants with experimentally-determined values has 
resulted in substantial differences in the region of the critical point. 
The following thermodynamic properties were determined: pressure, 
density, enthalpy, entropy, internal energy, compressibility (adiaba- 
tic and isothermal), thermal expansion coefficient, thermal pressure 
coefficient, and specific heat (constant-pressure and constant- 
volume). These properties were determined for the saturated liquid, 
saturated vapor, subcooled liquid, and superheated vapor. The su- 
perheated vapor properties are limited to low pressures and more 
work is required to extend them to higher pressures. The supercriti- 
cal region was not investigated. 


31362 (LBL—6611) I. Low frequency noise in metal films at the 
superconducting transition. II. Resistance of superconductor - normal 
metal- superconductor sandwiches and the quasiparticle relaxation 
time. Hsiang, T.Y. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jul 1977. Contract W-7405-ENG-48. 176p. Dep. 
NTIS, PC A09/MF AO1. 

Thesis. 

Measurements of the noise power spectra of tin and lead films 
at the superconducting transition in the frequency range of 0.1 Hz to 
5k Hz are reported. Two types of samples were made. Type A were 
evaporated directly onto glass substrate, while Type B were evapo- 
rated onto glass or sapphire substrate with a 50A aluminum under- 
lay. The results were consistent with a thermal diffusion model 
which attributes the noise to the intrinsic temperature fluctuation in 
the metal film driven with a random energy flux source. In both 
types of metal films, the noise power was found to be proportional to 
(V-bar)? 87/0, where V-bar was the mean voltage across the sample, 
B was the temperature coefficient of resistance and 92 was the 
volume of the sample. Correlation of noises in two regions of the 
metal film a distance d apart was detected at frequencies less than or 
= D/nd?*. A possible explanation of the noises using quantitative 
boundary conditions and implications of this work for device appli- 
cations are discussed. Theoretical and experimental investigation are 
reported on the resistance of superconductor-normal metal-super- 
conductor sandwiches near T/sub c/. The increase in SNS resistance 
is attributed to the penetration of normal electric current in the 
superconductor. It is proved from first principles that an electric 
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field can exist inside the superconductor when quasiparticles are not 
equally populated on the two branches of the excitation spectrum, 
and such is the case in a current biased SNS junction. The electric 
field inside S decays according to a diffusion law. The diffusion 
length is determined by the quasiparticle ‘branch-crossing” relax- 
ation time. The branch-crossing relaxation times were measured. 
Impurity-doping of tin was found to decrease this relaxation time. 


31363 (UCRL—52352) Soft-sphere model for liquid metals. 
Young, D.A. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 8 Nov 1977. Contract W-7405-ENG-48. 19p. Dep. 
NTIS, PC A02/MF AO1. 
A semi-empirical soft-sphere model of fluids is modified for 
——_ to the thermodynamic properties of liquid metals. Enth- 
py, volume, and sound speed are computed as functions of tem- 
perature for 13 metals and compared with experimental data. Critical 
points and coexistence curves are also computed and compared with 
experimental data, where these have been measured. Strengths and 
weaknesses of the model are discussed. 


31364 Ac loss and de critical current densities of NbsSn tapes by 
the solid state diffusion process. Suenaga, M.; Klamut, C.; Bussiere, 
J.F. (Brookhaven National Lab., Upton, NY). JEEE Trans. Magn.; 
MAG-13: No. 1, 436-439(Jan 1977). 

The effects of metallurgical processing on 60 Hz ac losses and 
dc critical currents in NbsSn tapes fabricated by the solid state 
diffusion technique were investigated. An addition to Al to the Cu- 
Sn alloy for the matrix resulted in large reduction in the ac losses of 
NbsSn tapes, but the highest linear critical current densities were 
observed in NbsSn tapes produced with a Nb-1 wt % Zr core in a 
Cu-13 wt % Sn matrix. Values of the losses and the crtical currents 
in these tapes can meet the present requirements for the ac supercon- 
ducting power cables. 


31365 Stroboscopic study of flux dynamics in superconductors 
during current-induced breakdown. Chimenti, D.E.; Huebener, R.P. 
(Argonne National Lab., IL). Solid State Commun.; 21: 467- 
470(1977). 

We have studied current-induced breakdown in type-I super- 
conducting films at time resolutions of 100 nsec by combining a laser 
stroboscope with magneto-optical flux detection. We find that break- 
down occurs through the regular, periodic generation of multiquanta 
flux tubes whose size is determined by properties intrinsic to the 
sample. Also, a measurement of flux-tube velocity as a function of 
satienion distance has been performed and compared with a recent 
theoretical model. 


31366 Influence of hydrogen on the lithium compatibility of 
A.LS.I. 316 and 304 type stainless steels. Coen, V.; Kolbe, H.; 
Orecchia, L.; Sasaki, T. (Commission of the European Communities, 
Ispra, Italy). pp 1501-1505 of Proceedings of the seventh symposium 
on engineering problems of fusion research. Vol. II. Lubell, M.S. 
(ed.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The influence of LiH, which is up to a certain extent soluble 
in Li, on the compatibility of S.S. with Li has been investigated and 
its effect is compared with the compatibility in pure Li. The materi- 
als studied are S.S. of the A.I.S.I. 316 and 304 type in the tempera- 
ture range 873 to 973K. Two kinds of static tests have been carried 
out in parallel using the same Li and the same metals: (a) with pure 
Li, (6) in presence of Li + LiH at a constant hydrogen partial 
pressure corresponding to a solubility of 30 to 40 ppm H in Li. The 
corroded samples have been analyzed by Scanning Electron Micros- 
copy, Ion Microanalysis and X-ray Diffraction. The very marked 
difference in behaviour of the examined materials in the presence or 
in the absence of traces of hydrogen is reported. 


31367 Potential induced by the diffusion of hydrogen in palladi- 
um. Mareche, J.F.; Rat, J.C.; Herold, A. (Univ., Nancy). pp 7p, 
Paper 1C2 of Hydrogen in metals. Volume 4. Elmsford, NY; Perga- 
mon Press Inc. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

Direct measurements of the potential induced by the diffusion 
of hydrogen dissolved in palladium gives the effective valence. The 
—_ are compared to the values obtained from electromigration. 6 

igures. 


31368 Absorption and diffusion of hydrogen in palladium/iron 
alloys. Flanagan, T.B.; Gross, G.; Clewley, J.D. (Univ. of Vermont, 
Burlington). pp 8p, Paper 1C3 of Hydrogen in metals. Volume 4. 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 
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Hydrogen solubility is greater for Pd/Fe alloys with X/sub 
Fe/ < 0.04 than for Pd and solubilities decrease for X/sub Fe/ > 
0.04. Partial enthalpies and entropies were determined for small 
hydrogen contents and at infinite dilution. Diffusion constants for H 
in Pd/Fe are given. 6 figures, 1 table. 


31369 Hydrogen diffusion and penetration through palladium 
alloys. Goltsov, V.A.; Latyshev, V.V.; Koshel, V.I.; Timofeyev, N.I. 
(Donetsk Polytechnical Inst., USSR). pp 6p, Paper 1C7 of Hydrogen 
in metals. Volume 4. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France a 1977). 

See CONF-770613—P4. 

Basic notions are developed for rational alloying of palladium 
alloys for hydrogen diffusional filters. On the basis of relations 
revealed the effective alloys B-1 and B-2 are created. These alloys 
were tested and optimization is proposed for hydrogen separation 
from gaseous mixtures containing reactive components. 4 figures. 


31370 Use of palladium to remove hydrogen from zirconium. 
Sawatzky, A.; Ledoux, G.A. (Atomic Energy of Canada Ltd., 
Pinawa). pp 6p, Paper 1C8 of Hydrogen in metals. Volume 4. 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

Palladium-plated zirconium specimens containing up to 250 
g/g hydrogen were heated in either air or CO2 + 5% On at 
temperatures ranging from 300° to 450°C. The hydrogen concentra- 
tion was thereby reduced to well below 10 yg/g. 4 figures. 


31371 Experimental values of electromigration of hydrogen in 
palladium silver alloys. Mareche, J.F.; Rat, J.C.; Herold, A. (Univ., 
Nancy). pp 6p, Paper 1C9 of Hydrogen in metals. Volume 4. 
Elmsford, NY; Pergamon Press Inc. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

The electromigration of hydrogen and deuterium in a series of 
palladium—silver alloys was studied u up to a concentration of 50% 
silver in the alloy, from 200°C to 800°C. The effective charge was 
calculated by using the values found and the diffusion coefficients 
given by HOLLECK. 7 figures. 


31372 Hydrogen in the ZrRh system. Narang, P.P.; Paul, G.L.; 
Taylor, K.N.R.; Wallwork, G. (Univ. of New South Wales, 
Sydney). pp 8p, Paper 1C10 of Hydrogen in metals. Volume 4. 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

Measurements were made of the solubility of hydrogen in the 
ZrRh alloy system. Hydrogen was found to occupy tetrahedral sites 
in Zr which are blocked by the presence of rhodium. The effect of H 
on the superconducting transition temperatures was determined. 6 
figures, 2 tables. 


31373 Measurement of the diffusivity of hydrogen in titanium at 
room temperature. Waisman, J.L.; Sines, G.; Toosky, R.F. pp 8p, 
Paper 1C1l1 of Hydrogen in metals. Volume 4. Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France A ter 1977). 

See CONF-770613—P4. 

Experiments were performed to confirm methods to avoid 
hydride formation in a titanium bimetal fastener. Analysis of the 
measured rate of hydride formation gave a coefficient of diffusivity 
100+ times that of the extrapolated high-temperature measurements. 
10 figures, 1 table. 


31374 Effect of electrolytic hydrogenation upon the electrochemi- 
cal processes during hydrogen penetration through palladium. Hris- 
tova, I. (Inst. of Physical Chemistry, Sofia). pp 4p, Paper 1C12 of 
Hydrogen in metals. Volume 4. Elmsford, NY; Pergamon Press Inc. 
(1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

The overall H penetration current through Pd depends on the 
quantity of Had on the cathode surface. The effect of Had is similar 
to that of inhibitors of hydrogenation. Slow H recombination is the 
rate-determining step for both H evolution and the overall penetra- 
tion processes. 3 figures, 1 table. 


31375 Hydrogen mobility and precipitation characteristics in 
quenched magnesium. Tzanetakis, P.; Mairy, C.; Hillairet, J. pp 6p, 
Paper 2B2 of Hydrogen in metals. Volume 5. Elmsford, NY; Sean. 
mon Press Inc. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 








ENERGY RESEARCH ABSTRACTS 


See CONF-770613—P5S. 

Hydrogen—magnesium supersaturated solid solutions were 
obtained by fast quenches down to 4.2 K. Their study with use of 
electrical resistivity and microscopy brings information about the 
mobility of hydrogen and its precipitation. The measured activation 
energy is 0.18 +- 0.03 eV. 3 figures, 1 table. 


31376 Investigation of hydrogen diffusion in metals with ‘trap- 
ping’ impurities by means of neutron spectroscopy. Richter, D.; 
Springer, T.; Kehr, K.W. (Inst. Festkoerperforschung Der KFA, 
Juelich, Ger.). pp 8p, Paper 2B5 of Hydrogen in metals. Volume 5. 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P5S. 

Quasielastic neutron scattering was performed on the system 
NDbN/sub c/Ho.004 (c = 0.007 and 0.004). The results were analyzed 
in terms of an effective diffusion constant, a trapping rate tau,~', and 
an escape rate tauo ', and compared with numerical calculations. 5 
figures. 


31377 High resolution autoradiography study of hydrogen trap- 
ping in various ferritic and martensitic iron alloys. Asaoka, T.; Lapas- 
set, G.; Paes de Oliveira, C.; Aucouturier, M.; Lacombe, P. (Labora- 
toire de Metallurgie Physique, Orsay, France). pp 7p, Paper 2B6 of 
Hydrogen in metals. Volume 5. Elmsford, NY; Pergamon Press Inc. 
(1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P5S. 

Hydrogen trapping phenomena are studied by microautora- 
diography. The interaction energies are evaluated quantitatively. 
The role of the structures of interfaces and the consequences of 
trapping on cracking mechanisms are discussed. 7 figures, 1 table. 


31378 Influence of structure on the diffusion and trapping of 
hydrogen in a plain carbon eutectoid steel. Davies, T.J.; Hayes, F.H.; 
Strecker, E.; Ryder, D.A. (Univ. of Manchester, Eng.). pp 8p, Paper 
2B7 of Hydrogen in metals. Volume 5. Elmsford, NY; Pergamon 
Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P5S. 

An electrochemical technique was used to measure the room 
temperature diffusivity and trapping of hydrogen in a 0.8 percent C 
steel in two microstructural conditions, the cold worked pearlitic 
state and the hardened and tempered state. Trapping of hydrogen 
occurs in both structures but with more traps in the cold worked 
structure. 3 figures, 3 tables. 


31379 Interaction of hydrogen with structural defects in a-iron. 
Riecke, E.M. (Max-Planck-Institut F. Eisenforschung, Duesseldorf). 
pp 5p, Paper 2B8 of Hydrogen in metals. Volume 5. Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P5. 

The influence of traps on hydrogen diffusion in cold-rolled 
and in recrystallized a-iron is discussed. Application of the trapping 
theory to results of permeation measurements is examined. 4 figures. 


31380 Hydrogen in metal and Barkhausen effect. Miguirenko, 
G.S.; Nechai, E.P.; Moskvin, V.N.; Kiselev, Y.V. (Institute of Ther- 
mophysics, Novosibirsk, USSR). pp 7p, Paper 2B9 of Hydrogen in 
metals. Volume 5. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P5. 

To investigate the hydridation of armco-iron, steel, and 
nickel, a magnetic noise method based on the Barkhausen effect has 
been applied. A considerable influence of hydrogen upon the Bark- 
= effect in the metals investigated was observed. 6 figures, 1 
table. 


31381 Mobile dislocation transportation of hydrogen and hydro- 
gen embrittlement. Tien, J.K.; Panayotou, N.F.; Richards, R.J. (Co- 
lumbia Univ., New York). pp 10p, Paper 2B11 of Hydrogen in 
metals. Volume 5. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P5. 

The transport of hydrogen deep into plastic zones by disloca- 
tion sweeping and the mechanism by which local concentrations of 
hydrogen are maintained in the microstructure are interpretively 
reviewed. Recent experiments, consistent with the mechanism of 
dislocation sweeping, are presented and discussed. 4 figures. 


31382 Effect of quenching and tempering on diffusion of hydro- 
gen in high-strength alloy steels. Sakamoto, Y.; Takao, K. (Nagasaki 
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Univ., Japan). pp 8p, Paper 1A8 of Hydrogen in metals. Volume 2. 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P2. 

The effect of quenched and tempered structures on diffusion 
coefficient and solubility of hydrogen in high-strength alloy steels 
such as Cr steel, Cr—Mo steel, Ni—Cr steel, and Ni—Cr—Mo steel 
was investigated at room temperature by using an electrochemical 
permeation technique and x-ray strains measurement. 5 figures, 1 
table. 


31383 Hydrogen mobility in bec metals. Birnbaum, H.K.; Matu- 
siewicz, G.; Chen, C.G.; Zapp, P. (Univ. of Illinois, Urbana). pp 5p, 
Paper 1B1 of Hydrogen in metals. Volume 3. Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P3. 

The mobility of H and its isotopes in bcc metals was studied 
by use of a variety of techniques with a particular emphasis on 
understanding the nonclassical diffusion behavior. The results on the 
temperature dependence of the jump frequency and on the isotope 
mass dependence are described. 2 figures, 1 table. 


31384 Hydrogen diffusion in niobium—titanium alloys. Cannelli, 
G.; Cantelli, R. (Istituto di Acustica "O.M.Corbino”, Rome). pp 5p, 
Paper 1B2 of Hydrogen in metals. Volume 3. Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P3. 

The diffusion coefficients of H in Nb and Nb—Ti alloys were 
determined by means of the Gorsky effect. Substitutional titanium 
acts as trapping center for H, and thus lowers its mobility. The 
we energy of H to Ti was evaluated by use of Koiwa’'s model. 1 
igure. 


31385 Isoptoe effects in electrotransport of H and D in V, Nb 
and Ta. Peterson, D.T.; Jensen, C.L. (Ames Lab., IA). pp 7p, Paper 
1B3 of Hydrogen in metals. Volume 3. Elmsford, NY; Pergamon 
Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P3. 

The measurements of isotope effects on the properties of 
hydrogen and deuterium in metals are important in evaluating var- 
ious models for these systems. Some new techniques have been 
developed to allow more accurate determination of the isotope 
effects. 2 tables. 


31386 Equilibrium in the tantalum—hydrogen system for the 
region of 400—700°C and 0O—1 ATM. Zuzek, E. (Comision Nacional 
De Energia Atomica, Buenos Aires). pp 1lp, Paper 1B5 of Hydro- 
gen in metals. Volume 3. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P3. 

The equilibrium solubility of hydrogen in the Ta—H system 
was determined for the region cited in the title. Thermodynamic 
properties were determined as well; their connection to the preferred 
occupancy of interstitial tetrahedral sites by protons is considered, 
according to a blocking model. 3 figures, 5 tables. 


31387 Recovery of H and D quenched to 4.2K in interestitial 
impurities doped Nb and Ta. Hanada, R. (Tohoku Univ., Sendai). pp 
7p, Paper 1B6 of Hydrogen in metals. Volume 3. Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P3. 

The resistivity recovery of H and D after the quench to 4.2K 
was investigated for doped with N, O, Nb, and Ta doped with N. 
The results are discussed in terms of H, D trapping by these 
interstitial impurities. 5 figures. 


31388 Quenchability and recovery of hydrogen and deuterium in 
deformed group V metals. Abe, F.; Hanada, R.; Kimura, H. (Tohoku 
Univ., Sendai). pp 7p, Paper 1B7 of Hydrogen in metals. Volume 3. 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P3. 

The quench efficiency eta was investigated for H and D in V. 
Also, the effect of dislocations on eta was studied to show that eta is 
reduced drastically by the presence of dislocations. Also, a model to 
explain the isotope effect in the equilibrium solid solubility is pro- 
posed. 7 figures. 
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Experimental values on the electromigration of hydrogen 
in group V metals. Mareche, J.F.; Rat, J.C.; Herold, A. (Univ., 
Nancy). pp 7p, Paper 1B8 of Hydrogen in metals. Volume 3. 
Elmsford, NY; Pergamon Press Inc. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P3. 

Under the action of a direct current, atoms upon insertion 
migrate in the reverse direction from electrons. This migration is the 
subject of a quantitative study in the entire accessible temperature 
range. The influence of current, temperature, pressure, hysteresis, 
etc., is considered. The possible effect of a solid solution of oxygen is 
discussed. 17 figures. (RWR) 


31390 Hydrogen solubility in nickel—gallium and nickel—indium 
alloys. Lange, K.W.; Ksinsik, D. (Technical Univ., Aachen). pp 6p, 
Paper 1B9 of Hydrogen in metals. Volume 3. Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P3. 

The title subject was measured at temperatures between 930 
and 1650°C by the Sieverts method. Both elements decrease the 
hydrogen solubility in nickel. For a certain indium content there is 
no temperature dependence of the hydrogen content. 8 figures, 1 
table. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 30036, 30189, 30194, 30195, 
30196, 30219, 30491, 30678, 30679, 30818, 30845, 30945, 31372, 
31380, 31638 


31391 Hydrogen in metals. Volume 5. Elmsford, NY; Pergamon 
Press Inc. (1977). 148p. (In French and English). (CONF-770613— 
PS). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

A separate abstract was prepared for each of the 19 papers in 
this volume. (RWR) 


31392 Hydrogen in metals. Volume 4. Elmsford, NY; Pergamon 
Press Inc. (1977). 152p. (In French and English). (CONF-770613— 
P4). 


From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

A separate abstract was prepared for each of the 21 papers in 
this volume. (RWR) 


31393 Fatigue behavior of high strength aluminum alloys under 
cathodic charging conditions. Smith, E.F. III; Jacko, R.J.; Duquette, 
D.J. (Rensselaer Polytechnic Inst., Troy, NY). pp 7p, Paper 3C1 of 
iam in metals. Volume 4. Elmsford, NY; Pergamon Press Inc. 
1 1 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

Cathodic charging of cyclically stressed high-aluminum 
alloys results in large decreases in fatigue resistance. These observa- 
tions, coupled with tensile test experiments which show interrupted 
flow, suggest that hydrogen’s interacting with dislocations effective- 
ly reduces plasticity in the region near the crack tip. 11 figures. 


31394 Hydrogen cracking of nickel-base alloys. Asphahant, A.I. 
(Cabot Corp., Kokomo, IN). pp 10p, Paper 3C2 of Hydrogen in 
metals. Volume 4. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

At high strength levels nickel-base alloys are susceptible to 
hydrogen cracking (hc). The cold worked and aged materials are 
more prone to crack by hydrogen than solely cold worked materials. 
The susceptibility to hc is affected by the stress level, stressing 
direction, strain rate, and the amount of hydrogen introduced into 
the metal. 12 tables. 


31395 Hydrogen solubility and embrittlement in Nb—V, Nb— 
Mo and Nb-Ta alloys. Sasaki, Y.; Amano, M. (National Research 
Inst. for Metals, Tokyo). pp 7p, Paper 3C3 of Hydrogen in metals. 
Volume 4. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

Effects of the addition of V, Mo, and Ta to the Nb—H system 
on hydrogen solubility and ductile—brittle transition temperature 
was investigated. The addition of V increases the hydrogen solubil- 
ity and markedly lowers the ductile—brittle transition temperature. 3 
figures, 1 table. 
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31396 Internal hydrogen embrittlement of .2 wt% V a uranium 
alloy. Arnould-Laurent, R.; Fidelle, J.P. (Commissariat a l’Energie 
Atomique, Bruyeres-le-Chatel, France). pp 7p, Paper 3C4 of Hydro- 
gen in metals. Volume 4. Elmsford, NY; Pergamon Press Inc. (1977). 
(In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

A very sensitive H analytical setup was devised and the 
influence of H content on mechanical properties was studied by 
means of a triaxial test. The embrittlement threshold was found one 
order of magnitude lower than literature data. Two mechanisms can 
account according to strain rate. 5 figures, 1 table. 


31397 Mechanism of hydrogen-induced delayed cracking in zir- 
conium alloys. Dutton, R.; Woo, C.H.; Nuttall, K.; Simpson, L.A.; 
Puls, M.P. (Atomic Energy of Canada Ltd., Pinawa). pp 8p, Paper 
3C6 of Hydrogen in metals. Volume 4. Elmsford, NY; Pergamon 
Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France _— 1977). 

See CONF-770613—P4. 

A previous model of hydrogen-induced, delayed cracking in 
zirconium alloys is modified to take into account the discontinuous 
nature of the fracture process. Observations of fracture striations and 
the role of hydride platelets are discussed. 8 figures. 


31398 Effect of stress and thermal cycling on hydride reorienta- 
tion and slow crack growth in zirconium alloys. Nutall, K. (Atomic 
Energy of Canada, Ltd., Pinawa). pp 8p, Paper 3C7 of Hydrogen in 
metals. Volume 4. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

Stable, hydrogen-induced crack growth has been observed in 
Zr—2.5% Nb alloys during thermal cycling under stress. A cracking 
mechanism involving the stress reorientation of hydrides ahead of 
the crack tip explains most of the experimental results. 8 figures. 


31399 Crack initiation in cold-worked Zr—2.5 WT% Nb by 
delayed hydrogen cracking. Cheadle, B.A.; Ells, C.E. (Atomic 
Energy of Canada, Ltd., Chalk River). pp 8p, Paper 3C8 of Hydro- 
gen in metals. Volume 4. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

Tests with cantilever beams and internally pressurized tubing 
elucidated the factors affecting the initiation of delayed hydrogen 
cracking in cold-worked Zr—2.5 wt% Nb alloy. Cracks can initiate 
either when the stress intensity factor at a surface nick is > or = to 
5.5 MPaVm or when the stress fractures surface hydrides oriented 
perpendicular to the stress. 10 figures, 3 tables. 


31400 Acoustic emission during delayed hydrogen cracking in 
Zr—2.5 WT% Nb alloy. Ambler, J.F.R.; Coleman, C.E. (Atomic 
Energy of Canada, Ltd., Chalk River). pp 8p, Paper 3C10 of 
Hydrogen in metals. Volume 4. Elmsford, NY; Pergamon Press Inc. 
(1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

Acoustic emission was used to show that, at temperatures 
above 420 K, the incubation time for delayed hydrogen cracking in 
Zr—2.5 wt% Nb depends upon the direction of approach to tem- 
perature and that K/sub IH/ is greater than 6 MPaV m. 4 figures, 2 
tables. 


31401 Influence of hydrogen on high cycle fatigue of polycrystal- 
line vanadium. Chung, D.W.; Lee, K.S.; Stoloff, N.S. (Rensselaer 
Polytechnic Inst., Troy, NY). pp 8p, Paper 3C11 of Hydrogen in 
metals. Volume 4. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

The room temperature fatigue behavior of several polycrys- 
talline V—He alloys is described. Hydrogen extends the life of 
unnotched vanadium, but has a deleterious effect in notched materi- 
als. Crack propagation data are correlated with tensile yield stress 
and cyclic strain hardening data. 8 figures, 2 tables. 


31402 Effect of small amounts of hydrogene on mechanical prop- 
erties of polycristalline molybdenum. Taheri, M. (Univ. de Tehran- 
Faculte Technique, Iran). pp 9p, Paper 3C12 of Hydrogen in metals. 
Volume 4. Elmsford, NY; Pergamon Press Inc. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 


See CONF-770613—P4. 


The effect of 1 to 2 ppM hydrogen on mechanical properties 
of 99.96% pure Mo was studied. It was found that the yield stress 
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increased only slightly, whereas the ultimate tensile stress and ductil- 
ity decrease considerably. A tentative mechanism involving grain 
boundary weakening is suggested. 6 figures. 


31403 Effect of P/sub H2O/ in the annealing atmosphere 
diameter of helical dislocations in a quenched aluminum—10 atomic 
percent zinc alloy. Leighly, H.P. (Univ. of Missouri, Rolla). pp 6p, 
Paper 2B1 of Hydrogen in metals. Volume 5. Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P5S. 

The diameter of helical dislocations created in this alloy by 
quenching is dependent upon the partial pressure of water vapor, P/ 
sub H2O/. It is proposed that hydrogen produced by the water 
vapor—aluminum reaction helps to nucleate voids. Those voids 
capture vacancies which otherwise would be captured by screw 
dislocations. 2 figures. 


31404 Theory of hydrogen induced delayed fracture of steel. 
Fujita, F.E. (Osaka Univ.). pp 8p, Paper 2B10 of Hydrogen in 
metals. Volume 5. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P5S. 

Distribution and electronic states of interstitial hydrogen 
atoms in the iron lattice are discussed in regard to their influence on 
the lattice bonding, and a theory of hydrogen-induced delayed 
fracture of steel based upon it is proposed. Characteristics of delayed 
fracture are accordingly well accounted for. 5 figures. 


31405 Hydrogen induced twinning in thin nickel foils. Bauer, 
G.S. (Inst. Fuer Festkoerperforschung, Juelich, Ger.); Carpenter, 
R.W. 10p, Paper 2B12 of Hydrogen in metals. Volume 5. Elms- 
ford, ; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P5S. 

The formation of microtwins in nickel foils thinned to elec- 
tron transparency in a strong acid solution was observed. The twins 
are believed to form from dislocations produced as a consequence of 
hydrogen-induced lattice strains and dissociating due to a consider- 
— lowered stacking fault energy in hydrogen-rich areas of the foil. 

igures. 


31406 Hydrogen embrittlement of cathodically protected 15-SPH 
stainless steel. Das, K.B.; Smith, W.G.; Finger, R.W.; Masters, J.N. 
(Boeing Co., Seattle). pp 8p, Paper 3E1 of Hydrogen in metals. 
Volume 2. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P2. 

The susceptibility of cathodically polarized 15-5PH stainless 
steel to hydrogen embrittlement was studied under overprotected 
conditions. Fatigue, sustained load, and K/sub ISCC/ tests clearly 
demonstrated an acceleration in crack growth rate and drop in K/ 
sub ISCC/ with increasing cathodic potentials. SEM and hydrogen 
analysis confirmed hydrogen embrittlement as the cracking mecha- 
nism. 9 figures, 3 tables. 


31407 Hydrogen embrittlement of PH13-8Mo steel. McIntyre, 
D.R.; Sonnino, C. (Univ. of Missouri, St. Louis). pp 8p, Paper 3E2 of 
ome in metals. Volume 2. Elmsford, NY; Pergamon Press Inc. 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P2. 

PH13-8Mo stainless steel was tested for its susceptibility to 
hydrogen gas embrittlement, internal hydrogen embrittlement, and 
stress corrosion cracking. It was found susceptible to the two former 
types and highly resistant to the latter, except in conditions of 
deaeration and galvanic coupling. 5 figures, 4 tables. 


31408 Effect of thiosemicarbazide on metal dissolution and hy- 
drogen absorption by mild steel in acid solution. Singh, I. (National 
Metallurgical Lab., Jamshedpur, India). pp 8p, Paper 3E3 of Hydro- 
gen in metals. Volume 2. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P2. 

Thiosemicarbazide, which is one of the N-substituted thiourea 
derivatives, has been reported as an acid inhibitor. The effect of 
different concentrations of the inhibitor on the kinetics of the corro- 
sion reaction as well as on hydrogen absorption by cold-rolled mild 
steel in IN H2SO, at 40°C was studied. 8 figures, 1 table. 


31409 Influence of applied polarisation on the stress corrosion 

of a high strength steel. McIntyre, P.; Walker, E.F. (British 
Steel ., Rotherham, Eng.). pp 9p, Paper 3E4 of Hydrogen in 
metals. Volume 2. Elmsford, NY; Pergamon Press Inc. (1977). 
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From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P2. 

The threshold stress intensity for stress corrosion cracking, 
K/sub ISCC/, is relatively unaffected by applied polarization when 
AISI 4340 steel of 1450 N/mm? proof stress is tested in 3.5 percent 
NaCl solution. However, stress corrosion crack velocities are in- 
creased by cathodic polarization and decreased by anodic polariza- 
tion. 6 figures, 2 tables. 


31410 Investigation of hydrogen embrittlement of high strength 
steel in deuterium water. Rosenfeld, I.L.; Marichev, V.A. (Inst. of 
Physical Chemistry, Moscow). Pp P Paper 3E5 of Hydrogen in 
metals. Volume 2. Elmsford, . a Press Inc. (1977). 

From 2. international congress on 
France (Jun 1977). 

See CONF-770613—P2. 

The critical crack growth rate, which can be considered as 
the indicator of susceptibility of high-strength steels to hydrogen 
embrittlement by stress corrosion cracking, in deuterium water is 7 
times higher than in ordinary water. 3 figures. 


31411 Hydrogen embrittlement of prestressing steels. Raharin- 
aivo, A. (Laboratoire Centre Des Ponts and Chaussees, Paris); 
Broudeur, R.; Fidelle, J.P. pp 7p, Paper 3E6 of Hydrogen in metals. 
Volume 2. Elmsford, NY; Pergamon Press Inc. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P2. 

The hydrogen embrittlement of high-strength steels used for 
prestressing concrete was with two types of tests. First, 
hydrogen was instroduced by cathodically polarizing a stress speci- 
men in an acid solution. Then, tests were made with disks strained 
under either hydrogen or helium gas pressure. 5 figures., 1 table. 


31412 Influence of hydrogen on the properties of stressed steel 
wire in prestressed concrete. Exel, N. (Zavod Za Raziskovo Mater- 
iala, Ljubljana, Yugoslavia). pp 7p, Paper 3E7 of Hydrogen in 
metals. Volume 2. Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 


ydrogen in metals; Paris, 


Connection of stressed patented wire in fully alkaline con- 
crete with Zn or Al parts does not cause hydrogen embrittlement. In 
cracked or carbonatizated concrete corrosion of the wire occurs but 
no pe embrittlement. These results apply to wire having a 
lifespan of 60 min in the H2S test. 2 figures. 


31413 Study on the blistering of steels used in welded devices. 
Amiot, P. (SNPA, Paris); Besnard, A.; Pinard-Legry, G. pp 8p, 
Paper 3E8 of Hydrogen in metals. Volume 2. Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P2. 

Tests on hydrogen cathodic charging conducted with simul- 
taneous permeation rate measurements were performed on a series of 
carbon steels selected for welded devices. The role of pearlite and of 
inclusions on the trapping of hydrogen and on the formation of 
blisters was investigated. 7 figures, 2 tables. 


31414 Hydrogen in metals. Volume 3. Elmsford, NY; Pergamon 
Press Inc. (1977). 147p. (In French and English). (CONF-770613— 
P3). 


From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

A separate abstract was prepared for each of the 20 papers in 
this volume. (RWR) 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 30838, 30853, 32474 


31415 (AERE-R—8583) Density of some fast reactor irradiated 

316 type steels. Barton, P.J.; Stow, D.A. (SEE ALSO- 6413030 

UKAEA Research Group, Harwell. Atomic Energy Research Es- 

oo Mar 1977. 30p. Dep. NTIS (US Sales Only), PC A03/ 
F AOl. 

The work reported in this paper is part of a systematic study 
being made of the effect of fast reactor irradiation upon the structure 
and postirradiation tensile properties of type 316 steels. Disc samples 
of solution annealed and 20 percent cold worked 316, solution 
annealed 316L and 20 percent cold worked M316 have been irradiat- 
ed to displacement doses of 30 to 44 dpa in the core of the Dounreay 
Fast Reactor under stress-free conditions and out of contact with the 
reactor coolant. Temperatures were measured and were in the range 
430° to 740°C. Resultant density changes were determined using 
Archimedes Method. The findings are compared with lower dose 
data from this study, with data from nickel ion and electron irradia- 
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tion and from other neutron irradiations in which this type of steel 
has been exposed both under stress-free conditions and as reactor 
fuel pin cladding. 


pnd (CONF-780213—2) Precipitation response of austenitic 
stainless steel to simulated fusion irradiation. Maziasz, P.J. (Oak 
es e National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG- 
p. Dep. NTIS, PC A03/MF AOI. 

From 107. AIME meeting; Denver, CO, USA (26 Feb 1978). 
The p' itation response of annealed type 316 stainless steel 
irradiated in FIR is studied and compared to previously observed 
thermal aging and fast reactor irradiation responses. Irradiation in 
HFIR simultaneously produces high levels of helium and displace- 
ment damage and partially simulates a fusion environment. Samples 
have been irradiated at temperatures from 550 to 680°C to fluences 

producing up to 3300 appm He and 47 dpa. 


31417 (SAND—78-0120C) Application of a Kaufman ion source 
for low energy hydrogen ion bombardment studies. Mattox, D.M.; 
Sharp, D.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 13p. “CO -780120—1). Dep. NTIS, 
PC A02/MF AOl1. 

From Workshop on CTR first wall coatings; Albuquerque, 
NM, USA (31 Jan 1978). 

Portions of document are illegible. 

A Veeco microetch system which uses a Kaufman type ion 
source has been used to study ion erosion yields for a variety of 
materials of possible interest in CTR wall coating applications. A 
schematic diagram of the Kaufman gun and etching chamber are 

iven. The ion beam is nearly monoenergetic (within several eV). 
e extracted ion beam consists of a mixture of H.* and H*. A Hz* 
ion will have a sputtering yield equivalent to 2H* ions with one-half 
the energy of the H* ion. For most of these investigations, the 
charge compensation filament is removed to avoid sputtering of the 
tungsten filament. 


31418 (UCRL—52388) Exploratory experiments comparing 
damage effects of high-energy neutrons and fission-reactor neutrons in 
metals. Mitchell, J.B. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 12 Jan 1978. Contract W-7405-ENG-48. 13p. 
Dep. NTIS, PC A02/MF AO1. 

Until the Rotating-Target Neutron Source II (RTNS II) and 
the Li(D,n) stripping source for high fluxes of high-energy neutrons 
are in o tion, work related to DMFE’s fusion-reactor materials 


and radiation-effects program is being conducted with lower-flux 
g 8 


prototypes, the RTNS I at LLL and a Be(D,n) stripping source at 
the University of California, Davis. This paper describes these 
sources and presents results of some exploratory experiments in 
which 0.5-mm-thick tensile specimens of copper, vanadium, niobium, 
and Nb-1 wt% Zr alloy were irradiated by high-energy neutrons 
from these sources and by lower-energy neutrons from the Liver- 
more Pool-Type Reactor (LPTR). After being irradiated, the speci- 
mens were tensile-tested, and the increases in their 0.2%-offset yield 
stren; were related to the neutron fluences and energies to which 
they been subjected. 


CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 30361, 31512 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 30352, 30359, 30362 


31419 Boron nitride—boron nitride composites. Economy, J.; 
Jun, C.K.; Lin, R.Y. (to Carborundum Co.). US Patent 4,075,276. 21 
Feb 1978. Filed date 27 Feb 1974. 12p. 

Boron nitride—boror nitride composite bodies may be pro- 
duced by combining pure boron nitride fibers with partially nitrided 
fibers consisting essentially of B, N, O, and H, and hot pressing the 
composite at elevated temperatures and pressure. The partially ni- 
trided material serves as a source of matrix material for the boron 
nitride fibers; and, when fiber orientation is properly controlled, 
bodies of extremely high strength may be obtained. Densities in 
excess of 1.5 g/cm*® may be obtained in a one-step process which 
overcomes difficulties inherent in multiple-step nitriding and reni- 
triding processes. 1 table. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 31351 


31420 (LBL—6688) HVEM in ceramics research. Thomas, G. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 
1977. Contract W-7405-ENG-48. 15p. (CONF-770855—5). Dep. 
NTIS, PC A02/MF AOI1. 


MATERIALS 3243 


From 5. international conference on high voltage electron 
microscopy; Kyoto, Japan (29 Aug 1977). 

Some research programs already under way with magnetic 
materials such as ferrites, and refractory ceramics like SisN« and its 
complex derivatives the ‘Sialons” are described. (GHT) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 30839 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 30585, 30862, 30945, 31044, 31386 


31421 Study of uranium—plutonium carbide-based fuel simulat- 
ing high burnup. Benedict, U.; Giacchetti, G.; Matzke, H.; Richter, 
K.; Sari, C.; Schmidt, H.E. (European Inst. for Transuranium Ele- 
ments, (Euratom) Karlsruhe, Ger.). Nucl. Technol.; 35: No. 1, 154- 
161(Aug 1977). 

bide-based fuels simulating high burnup were prepared by 
addition of inactive fission product elements. They contained fission 
product phases of the UMoC, and U2RuC, type, and a rare-earth 
oxide phase. The thermal conductivity of the material is within the 
range observed for carbide-based fuels free of fission products. The 
diffusion of plutonium was considerably enhanced by the addition of 
fission products. The solid fission product swelling rate of a carbide- 
based fuel was estimated to be 0.5% per at.% burnup. 


31422 Spectrophotometric study of thin palladium—hydrogen 
film electrodes. Dalbera, J.P.; Hinnen, C.; Lenglart, P.; Rousseau, A. 
(CNRS, Meudon-Bellevue, France). pp 8p, Paper 1C6 of Hydrogen 
in ey Volume 4. Elmsford, NY; Pergamon Press Inc. (1977). (In 
French 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

Spectrophotometric measurements were carried out in situ as 
a function of hydrogen content in thin palladium films hydrogen 
charged electrochemically. The mye ong coefficient is shown to 
increase with hydrogen content in the range of investigation of 
dilute alloys PdH/sub n/ (n < or = to 0.15). 7 figures. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 30299, 30829 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 30943, 30991 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 


31423 (AD-A—045270) Development of air bonded FOD resis- 
tant metal matrix fan blades. Final technical report 20 Jun 75—31 Jul 
76. Delgrosso, E.J.; Fisher, W.J.; Prewo, K.M.; Veltri, R.D. (United 
Technologies Corp., Windsor Locks, Conn. (USA). Hamilton Stand- 
ard Div.). Mar 1977. Contract F33615-75-C-5285. 162p. NTIS PC 
A08/MF A011. 

Advanced composite aluminum matrix fan blades offer signifi- 
cant payoff to Air Force systems in terms of both cost saving and 
performance improvements. However, there are currently problems 
which must be overcome prior to the introduction of such blades to 
service. Two problem areas have been identified for solution before 
aluminum matrix composites can be applied to Air Force weapon 
systems - high cost and inadequate FOD resistance. Low cost 
bonding fabrication techniques have been identified, and feasibility 
has been demonstrated. Improved FOD resistance of boron alumi- 
num composites has been explored on laboratory specimens and full 
size blades. This program will combine the previously identified 
solutions to FOD resistance with low cost bonding fabrication to 
provide a basis for validation of these technologies for future blade 
hardware. The fabrication approach will be air and ‘quick vac’ 
bonding. 


MECHANICAL PROPERTIES 


31424 (SAND—77-0444) Effect of water-bearing fiber in Kevlar 
49-epoxy composites. Moss, M. (Sandia Labs., Albu pow S N. “72 
(USA)). Jan 1978. Contract EY- 76-C-04-0789. 14p. 

A02/MF A001. 

Water has been observed to be — and ibly ab- 
sorbed, by desiccated Kevlar 49 fiber to 6 t of the fiber weight 
in 100 percent relative humidity. The effect of the water on the 
transverse flexural strength and elastic modulus of an aliphatic 
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amine-cured epoxy, unidirectionally reinforced with saturated 
Kevlar 49, has been determined. Such composites are weaker than 
those made with fiber equilibrated to 0 percent relative humidity, 
and the effect persists after a 75°C, 16-h postcure. It is suggested that 

ycol formation and a consequent excess of curing agent, resulting 
rom a water-resin reaction at the fiber-matrix interface, accounts for 
the weakening. 


31425 (SAND—77-0856) Cable jacket aging study: comparison 
of polyether and polyester urethane materials. Jones, L.H. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Feb 1978. Contract EY-76-C- 
04-0789. 49p. Dep. NTIS, PC A03/MF AOI. 

Accelerated aging experiments for up to 310 days duration 
were carried out on three polyester and three polyether urethane 
materials. The aging environments selected were (1) oven aging up 
to 100°C, (2) water immersion up to 70°C, (3) various combinations 
of relative humidity and temperature up to 100% R.H. and 50°C, 
and (4) 0.48% (by volume) NO» in air. The sample peeing 
followed included (1) physical dimensions, (2) hardness, (3) weight, 
(4) ultimate elongation, (5) ultimate tensile strength, (6) 300% tensile 
modulus, and (7) adhesive bond strengths. Dimensional and hardness 
measurements were not sensitive to sample degradation. Weight 
changes and the three tensile properties were more useful in follow- 
ing the degradation process. The results indicated that the polyesters 
are superior in both elevated temperature and NO» service; the 
polyethers are superior in water immersion and humid environments. 
Deterioration of the adhesive bond strength in the polyesters was 
more severe under humidity cycling. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 30207, 31425 


31426 (SAND—77-0500) Kevlar 49-Epoxy insulator. Ericksen, 
R.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 1978. Con- 
tract EY-76-C-04-0789. 19p. Dep. NTIS, PC A02/MF AO1. 

Kevlar 49-Epoxy composite structural insulators were fabri- 
cated from two and three dimensionally reinforced material. The 
insulator configuration was that of a cylindrical cup having both 
external and internal threads. Electrical and mechanical property 
data was obtained for test samples of both materials. Relatively little 
difference in electrical properties was obtained for the two materials; 
however, the mechanical properties varied markedly. The transverse 
strength of the two dimensionally reinforced material was 2000 psi in 
tension as compared with 110,000 psi in compression. In the three 
dimensionally reinforced composite the difference was less, 57,400 
psi in tension and 71,000 psi in compression. These properties are 
described along with the techniques used to fabricate prototype parts 
of the two composites. 


POLYMERS AND PLASTICS 


STRUCTURE AND PHASE STUDIES 


31427 (SAND—77-1734C) Entangled polymers: polystyrene in 
butanone. Schaefer, D.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 8p. (CONF-780305—4). 
Dep. NTIS, PC A02/MF AO1. 

From Division of fuel chemistry meeting; Anaheim, CA, 
USA (12 Mar 1978). 

Inelastic light scattering is used to probe the dynamics of 
polystyrene in butanone. Three distinct types of dynamical phenom- 
ena are observed. In the semi-dilute regime, above C*, the concen- 
tration at which the chains overlap and entangle, scaling behavior is 
observed as predicted by deGennes. That is, the network or collec- 
tive diffusion constant D/sub c/ increases as a power y of the 
concentration, D ~ C/sup y/. We find y = .31 +- .02. For C < C* 
both center-of-mass diffusion and internal dynamics are observed 
depending on the scattering angle. At small angles, the self diffusion 
constant is measured to be 2.0 +- .1 x 10-7 cm?/sec, a value 
consistent with earlier work. At larger angles the initial decay rate of 
the intensity correlation function scales is proportional to K2.64, 
where K is the magnitude of the scattering vector. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 30634 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 30359, 30528, 30529, 30530, 
30531, 30532, 30533, 30534, 30539, 30541 
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PROPERTIES 


REFER ALSO TO CITATION(S) 30674, 30675, 30829, 30862, 
31627, 32301 


31428 (BNL—23450) Neutron diffraction study of magnetic 
order in the ternary superconductor ErMo¢Ses. Lynn, J.W.; Moncton, 
D.E.; Shirane, G.; Thomlinson, W.; Eckert, J.; Shelton, R.N. (Mary- 
land Univ., College Park (USA). Dept. of Physics; Bell Labs., 
Murray Hill, N.J. (USA); Brookhaven National Lab., Upton, N.Y. 
(USA); California Univ., San Diego, La Jolla (USA). Dept. of 
Physics). 1977. Contract EY-76-C-02-0016. 9p. (CONF-771127—10). 
Dep. NTIS, PC A02/MF AOl1. 

From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

Synthesis of new classes of ternary superconducting materials 
has led to compounds which also show a strong tendency toward 
magnetic order when one of the constituent elements is a rare earth. 
Powder neutron diffraction data on superconducting (T/sub s/ 
approximately 6 K) samples of ErMogSes taken in the temperature 
range 0.05 to 2.0 K show that magnetic Bragg peaks develop at T/ 
sub M/ = 1.1 K, in agreement with specific heat studies. However, 
it is not possible to index these new reflections using a simple 
antiferromagnetic unit cell based on the ErMo¢Ses lattice. It is also 
not possible to index the magnetic reflections based on a single 
modulation vector, or with a modulation vector along a high sym- 
metry direction including higher order harmonics. Thus either the 
long range magnetic order corresponds to a more complicated 
magnetic structure in the ErMo¢Ses lattice, or at least some of the 
peaks develop in impurity phases. These results are compared with 
the recent neutron data on the reentrant superconductors HoMo¢Ss 
and ErRh,B,, in which the development of ferromagnetic order is 
clearly shown to be responsible for quenching the superconductivity. 


31429 (LBL—6994) Thermodynamic properties of SeS. Huang, 
M.D. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Dec 1977. Contract W-7405-ENG-48. 20p. Dep. NTIS, PC A02/MF 
AOl. 

Thesis. 

Mass-spectrometry and Knudsen effusion experiments were 
used to study the equilibrium partial pressure of SeS formed by 
reaction of S: and Sez: which were produced by thermally decom- 
posing a mixture of IngS3 and In2Ses in a Knudsen effusion cell. The 
heat of formation of SeS(g) was determined by the second law 
method to be -0.6 +- 3 kcal/mole. The entropy of formation of 
SeS(g) was calculated from spectrographic data in Ahmed and 
Barrow to be 1.5 cal/degree-mole at 298°K. 


31430 (MHSMP—77-5A) Physical properties of halthane series 
adhesives, part 2 of 2. Period covered: October—December 1976. 
Lichte, H.W. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
Tex. (USA)). 1976. Contract EY-76-C-04-0487. 14p. Dep. NTIS, PC 
A02/MF AOl1. 

The Halthane series of urethane adhesives have sufficient 
adhesive strengths and cure times for most assembly processes at 
Pantex. The efficiency of preparation and handling of the three 
systems are nearly equal. Physical properties are more consistent 
between samples for the 87-1. The 73-18 system is ranked in the 
middle and 73-14 as the least consistent. The 87-1 system is high in 
viscosity and adhesive bond strength. The low viscosity of 73-18 and 
73-14 allows more consistency in bond thickness control. The Halth- 
ane 73-18 system in this series of development tests is considered best 
for processing/assembly capability. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 31006 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 30942 


CHEMISTRY 


31431 (DOE/ER—0002) Summaries of FY 1977: Research in 
the chemical sciences. (Department of Energy, Washington, D.C. 
(USA). Office of Energy Research). Feb 1978. 144p. Dep. NTIS, PC 
A08/MF AO1. 

Research on fundamental interactions, processes, and tech- 
niques important to the production, use, and conservation of energy 
is being conducted at government, university, and corporate labora- 
tories. This report documents all of the Chemical Sciences basic 
energy research projects and provides a summary of funding levels 
and indexes. (DLC) 
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31432 (ORNL—5295) Chemical Technology Division annual 
progress report for period ending March 31, 1977. (Oak Ridge Nation- 
al Lab., Tenn. (USA)). Oct 1977. Contract W-7405-ENG-26. 115p. 
Dep. NTIS, PC A06/MF AO1. 

Separate abstracts were prepared for several of the sections 
reporting work on the fuel cycle, radioactive waste management, 
coal conversion, isotope separation, fusion energy, separation proc- 
esses, reactor safety, biomedical studies, and chemical engineering. 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 30034, 31884, 31890, 31982 


31433 (ORNL—5295, pp 36-39) Biomedical technology. Oct 
1977. 


In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

Chromatographic separation of the three isoenzymes of cre- 
ative phosphokinase is reported. Protein-bound fucose and sialic acid 
were studied in pretreatment breast-cancer patients. The portable 
Centrifugal Fast Analyzer was developed and applied in several 
fields. (DLC) 


31434 (ORNL—5360) Analytical Chemistry Division annual pro- 
gress report for period ending November 30, 1977. Lyon, W.S. (ed.). 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1978. Contract W- 
7405-ENG-26. 121p. Dep. NTIS, PC A06/MF AO1. 

Activities for the year are summarized in sections on analyt- 
ical methodology, mass and mass emission spectrometry, analytical 
services, bio-organic analysis, nuclear and radiochemical analysis, 
and quality assurance and safety. Presentations of research results in 
publications and reports are tabulated. (JRD) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 31741 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 31725 


31435 (ARH-ST—138) Determination of complexable metals by 
chelometric titration. Nicholson, B.H. (Atlantic Richfield Hanford 
Co., Richland, Wash. (USA)). Jun 1977. Contract EY-76-C-06-2130. 
22p. Dep. NTIS, PC A03/MF AO1. 

A rapid, simple method for the determination of total com- 
plexable metal ions (Fe3*, Al**, Mn**, Ni**, Co**, Pb**, and Rare 
Earths) in feed to the Hanford strontium recovery process has been 
developed. The method consists of complexing the metal ions with 
EDTA and titrating the excess with copper (II) ion. Pyrocatechol 
violet is used as a colorimetric end point indicator. Samples of actual 
process feed were analyzed and the results compared very favorably 
with results by atomic absorption. Use of a synthetic feed standard 
showed an average accuracy of 99.7% and a relative precision of +- 
1.9% (95% C.L.). Interference studies run on the method show that 
oxalate and phosphate interfere above mole ratios of 0.1 and 0.3, 
respectively (anion : total complexable cations). Of the complexable 
metal ions commonly encountered in this feed (specifically excluding 
alkali and alkaline-earth metals), the only complexable ion not deter- 
minable by this method is Cr(III). 


31436 (IS-M—126) Chemical and mutagenic analysis of water 

samples. Chriswell, C.D. (Ames Lab., Iowa (USA)). 1978. Contract 

tae 17p. (CONF-780131—1). Dep. NTIS, PC A02/ 
F AOl. 

From Meeting on environmental mutagenics; Bethesda, MD, 
USA (9 Jan 1978). 

Resin extraction procedures for separating organic com- 
pounds from drinking water are described along with fractionation 
procedures. Results of testing water samples for mutagenic activity 
are given. A description of the defense inhibition procedure is 
included. (JRD) 


31437 Controlled-potential coulometric determination of plutoni- 
um. Holland, M.K.; Weiss, J.R.; Pietri, C.E. (Dept. of Energy, 
Argonne, IL). Anal. Chem.; 50: No. 2, 236-240(Feb 1978). 

A non-empirical method for the controlled-potential coulo- 
metric determination of plutonium has been proposed. The method 
utilizes an application of the Nernst equation to reduce the determi- 
nation time by 40 percent without loss in precision or accuracy. A 
fraction greater than 99 percent of the total plutonium content was 
accurately determined and corrected for background current and for 
the fraction not electrolyzed. One hundred thirty-five standards 
from eleven preparations were assayed yielding a mean recovery of 
100.01 percent with a standard deviation of 0.06 percent using an 
electrical calibration factor. 


CHEMISTRY 3245 


31438 Diffusion of H—D mixtures in Pd under conditions of 
critical slowing down. Goldberg, H.A.; Manchester, F.D. (Univ. of 
Toronto). pp 4p, Paper 1C4 of Hydrogen in metals. Volume 4. 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P4. 

A device which utilizes the phenomena of critical slowing 
down and the dependence of the critical point in Pd—H on hydro- 
gen isotope abundances is outlined. The operation of the device as a 
detector of small changes in hydrogen isotope abundances and for 
determining T/sub c/ and P/sub c/ as a function of these abun- 
dances is discussed. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 30345, 30394 


31439 (LA—6923) Nondestructive assay methods for irradiated 
nuclear fuels. Hsue, S.T.; Crane, T.W.; Talbert, W.L. Jr.; Lee, J.C. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Jan 1978. Contract W- 
7405-ENG-36. 4ip. Dep. NTIS, PC A03/MF AO1. 

This report is a review of the status of nondestructive assay 
(NDA) methods used to determine burnup and fissile content of 
irradiated nuclear fuels. The gamma-spectroscopy method measures 
gamma activities of certain fission products that are proportional to 
the burnup. Problems associated with this method are migration of 
the fission products and gamma-ray attenuation through the relative- 
ly dense fuel material. The attenuation correction is complicated by 
generally unknown activity distributions within the assemblies. The 
neutron methods, which usually involve active interrogation and 
prompt or delayed signal counting, are designed to assay the fissile 
content of the spent-fuel elements. Systems to assay highly enriched 
spent-fuel assemblies have been tested extensively. Feasibility studies 
have been reported of systems to assay light-water reactor spent-fuel 
assemblies. The slowing-down spectrometer and neutron resonance 
absorption methods can distinguish between the uranium and pluto- 
nium fissile contents, but they are limited to the assay of individual 
rods. We have summarized the status of NDA techniques for spent- 
fuel assay and present some subjects in need of further investigation. 
Accuracy of the burnup calculations for power reactors is also 
reviewed. 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 31726 


31440 (GEPP—355) Kinetic and depth profiling application of 
Auger electron and x-ray photoelectron spectroscopy. Lofton, C.P.; 
Swartz, W.E. Jr. (General Electric Co., St. Petersburg, Fla. (USA). 
Neutron Devices Dept.). 20 Feb 1978. Contract EY-76-C-04-0656. 
58p. Dep. NTIS, PC A04/MF AO1. 

I. Auger electron spectroscopic techniques reveal the segre- 
gation characteristics of trace impurities in both powder and bulk 
titanium metal. Segregation of sulfur, carbon, and chlorine in pow- 
dered a-titanium occurs via a grain boundary diffusion mechanism 
with activation energies of 15.5, 6.2 and 9.8 kcal/mol, respectively. 
The segregation of sulfur and chlorine in arc melted titanium metal 
occurs via a grain boundary diffusion mechanism with activation 
energies of 18.7 and 19.7 kcal/mol, respectively. II. Auger electron 
and x-ray photoelectron spectroscopic depth profiling techniques of 
electron beam deposited ultrathin titanium films study the role 
substrate and deposition temperature play in determination of the 
chemical composition of the interface. The study showed that the 
extent of surface oxidation of thin titanium films increases with 
increasing deposition temperature, and that deposition temperature 
significantly affects the extent of interaction between the metal and 
the substrate. At elevated temperatures (e.g., 450°C), reduction of 
the substrate occurs at the interface. Subsequent heating by electron 
bombardment at the titanium film surface produces a comparable 
effect at the interface. 6 tables, 31 figures. 


31441 (HEDL-SA—1242FP) Microprobe analysis of PuO.— 
UO, nuclear fuel. Clark, W.I.; Rasmussen, D.E.; Carlson, R.L.; 
Highley, D.M. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1977. Contract EY-76-C-14-2170. 20p. (CONF- 
770821—4). NTIS, MF A0O1. 

From EMSA meeting; Boston, MA, USA (Aug 1977). 

Portions of document are illegible. 

For the preirradiation characterization of FFTF UO.—PuO, 
fuel, a program was developed to determine the preirradiation 
porosity, grain structure, and microcomposition of the fuel. Two 
computer programs, MITRAN and MERIT, were developed to 
evaluate the homogeneity of the fuel. These programs use elemenial 
composition data generated by the electron microprobe. MITRAN 
determines information on the size and frequency of individual 
regions, whereas MERIT provides an index of the thermal perform- 
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ance of the fuel and calculated statistical data for comparison to 
other fuel batches. (DLC) 


31442 (LBL—5299, pp 156-160) Tunable laser spectroscopy of 
NO. Robrish, P.; Rosen, H. 1976. 

In Energy and environment. Annual report, 1975. 

A technique is described for we the complex spectra of 
simple polyatomic molecules like NO2. (PCS) 


31443 (N—77-29256) Investigation of energy distribution in reac- 

of vibrationally excited cn radicals O(3p) atoms. 
Schmatjko, K.J. (Max-Planck-Institut fuer Stroemungsforschung, 
Goettingen (Germany, F.R.)). Nov 1976. 79p. (MPI 
NTIS PC A05/MF AOI. 


30/1976). 


Distribution of the reaction energy over the products of the 
atom-radical reaction, CN + O yields CO + N was experimentally 
investigated in the gas phase. CN radicals were produced by flash 
light photolysis of C,N2 in the presence of oxygen atoms. The 
formation of reaction products was measured by kinetic resonance- 
absorption spectroscopy, using a continuous CO laser for CO detec- 
tion in the infrared and an atomic line lamp for the vacuum UV. 


31444 (UCRL-Trans—11326) Analyzing x-ray valence band 
spectra by mathematical methods. Discussion and investigation of 
noise reduction, differentiation, and deconvolution of spectra. Drack, 
H.; Grasserbauer, M. Translated from Mikrochim. Acta, Suppl.; 7: 
289-302(1977). 18p. (CONF-7610144—1). Dep. NTIS, PC A02/MF 
AOl. 


From 8. colloquium on metallographic analysis with special 
emphasis on electron and ion beam microanalysis; Vienna, Austria 
(27 Oct 1976). 

The paper presents ways for a mathematical treatment of x- 
ray valence band + mag to enhance the fine structure in order to 
improve the possibilities of the direct identification of compounds by 
use of the spectral features. The mathematical procedures include 
smoothing, differentiation and unfolding of valence band spectra. 
For smoothing and differentiation the procedures developed by 
Savitzky and Golay and for unfolding the Fourier transformation are 
used. The effect of these mathematical steps on the spectral fine 
features is shown for the Cu-L-spectra of Cu, CuzO and CuO which 
originally have only a slightly different structure. 


31445 (ORNL-tr—4586) Spectrophotometric determination of 
thorium in x with arsenazo III. Ishiguro, Y. Translated by H. 
Kubota from Nagoya Kogyo Gijutsu Shikensho Hokoku; 25: No. 2/3, 
60-63(1976). 8p. Dep. NTIS, PC A02/MF AOl1. 

A highly sensitive and selective spectrophotometric method 
was developed for the determination of thorium in xenotime. The 
method is based on the green water-soluble complex formed when 
thorium and arsenazo III react in strong hydrochloric acid medium 
(absorption maximum: 660 nm). Beer's law is obeyed up to 40 ppM 
of thorium and the molar absorptivity is 1.2 x 10°1 . mol~!cm™? at 
660 nm. The method has been successfully applied to the determina- 
tion of thorium (0.1 to 3%) in xenotime. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 30274, 30481 


31446 (LA—7084) Anion exchange of 58 elements in hydrobro- 
mic acid and in hydriodic acid. Marsh, S.F.; Alarid, J.E.; Hammond, 
C.F.; McLeod, M.J.; Roensch, F.R.; Rein, J.E. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Feb 1978. Contract W-7405-ENG-36. 
18p. Dep. NTIS, PC A02/MF AOI. 
Anion exchange distributions of 58 elements have been meas- 
ured from 0.1-8.7M HBr and from 0.1-7.4M HI onto three strong- 
resins, 8 and 4% cross-linked and macroporous. Data were 
obtained by 16- to 18-h dynamic batch contacts. Anion exchange in 
these media is compared to that in HCl. The effect of resin cross- 
linkage is considerably greater in HI media than in HBr and HCl 
media. Examples are presented of potentially useful separations using 
HBr and HI media alone and in combination with HCl. 


31447 Process for the removal of uranium contained in homo- and 
co-polymers of mono- and dioefines. Beranger, A.; Balducci, A.; 
Gordini, S. (to Snamprogetti, S.p.A.). US Patent 4,072,739. 7 Feb 
1978. Priority date 2 Aug 1974, Italy. 4p. 

The invention relates to the purification of homo- and copo- 
lymers of mono- and diolefines, as obtained from a solution polymer- 
ization in the presence of uranium catalysts, from the catalyst resi- 
dues, and part’<ularly to a process for the removal of the uranium 
from the hydrocarbon solution of the polymer, which solution is 
mixed with an aqueous solution of ammonium carbonate, the result- 
ing aqueous phase being then separately treated for the recovery of 
the ammonium carbonate and of the uranium. 


31448 Method for separating mono- and di-octylpheny! phosphor- 
ic acid esters. Arnold, W.D. Jr. (to Energy Research and Develop- 
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ment Administration). US Patent 4,051,202. 27 Sep 1977. Filed date 
17 Nov 1975. 6p. 

PAT-APPL-632,749. 

A method for separating mono-octylphenyl phosphoric acid 
ester and di-octylphenyl phosphoric acid ester from a mixture there- 
of comprises reacting the ester mixture with a source of lithium or 
sodium ions to form a mixture of the phosphate salts; contacting the 
salt mixture with an organic solvent which causes the dioctylphenyl 
phosphate salt to be dissolved in the organic solvent phase and the 
mono-octylpheny! phosphate salt to exist in a solid phase; separating 
the phases; recovering the phosphate salts from their respective 
phases; and acidifying the recovered salts to form the original 
phosphoric acid esters. 


31449 Method for purifying bidentate organophosphorus com- 
pounds. Schulz, W.W. (to Energy Research and Development Ad- 
ministration). US Patent 4,051,203. 27 Sep 1977. Filed date 8 Jul 


1976. 6p. 

PAT-APPL-703,325. 

Bidentate organophosphorus compounds useful for extracting 
actinide elements from acidic nuclear waste solutions are purified of 
undesirable acidic impurities by contacting the compounds with 
ethylene glycol which preferentially extracts the impurities found in 
technical grade bidentate compounds. 


31450 (ORNL-tr—4566) Thermoselectivity of trialkyl phos- 
phates in reactions to extract uranium and transuranium elements from 
nitric acid solutions. Filipov, E.A.; Yakshin, V.V.; Belov, V.A.; 
Arkhipova, G.G.; Laskorin, B.N. Translated from Dokl. Akad. Nauk 
SSSR; 235: No. 4, 831-834(1977). 6p. Dep. NTIS, PC A02/MF AO1. 

The change in the selectivity coefficient 8 is evaluated in the 
extraction of uranium (VI), plutonium (IV). (VI) and neptunium 
(IV), (VI) from aqueous nitric acid solutions with a change in the 
spatial structure of the extracting agent and the tempeature of the 
process. Solutions of tri-(n-butyl) phosphate (TBP), tri-(iso-butyl) 
phosphate (TIBP) and tri-(di-butyl) phosphate (TDBP) in dodecane 
were used as extracting agents. Results show that a change in the 
structure of the extracting agent used does not always increase the 
selectivity of the actinide extraction process. Another important 
factor is temperature change. 


INORGANIC AND PHYSICAL CHEMISTRY 
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31451 (BNL—23720) Electron transfer reactions of metal com- 
plexes in solution. Sutin, N. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 30p. (CONF-771150—20). 
Dep. NTIS, PC A03/MF AO1. 

From Conference on tunneling in biological systems; Phila- 
delphia, PA, USA (3 Nov 1977). 

A few representative electron-transfer reactions are selected 
and their kinetic parameters compared with the predictions of acti- 
vated complex models. Since Taube has presented an elegant treat- 
ment of intramolecular electron-transfer reactions, emphasis is on 
bimolecular reactions. The latter electron-transfer reactions are more 
complicated to treat theoretically since the geometries of their 
activated complexes are not as well known as for the intramolecular 
case. In addition in biomolecular reactions, the work required to 
bring the two reactants together needs to be calculated. Since both 
reactants generally carry charges this presents a non-trivial problem 
at = ionic strengths usually used to study bimolecular electron 
transfer. 


31452 (EPRI-SR—39, pp 20p, Paper 9) Selective, non-catalytic 
reduction of NO/sub x/ by NHs. Lyon, R.K.; Longwell, J.P. (Exxon 
Research and Engineering Co., Linden, NJ). 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

The Exxon process is based on a homogeneous gas phase 
reaction in which nitric oxide is reduced by ammonia and oxygen to 
= nitrogen and water. No unmanageable side effects were 
observed. 


31453 (EPRI-SR—39, pp 27p, Paper 10) Gas phase decomposi- 
tion of nitric oxide in combustion products. Muzio, L.J. (K VB, Inc., 
Tustin, CA); Arand, J.K.; Teixeira, D.P. 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

Control of the emissions of oxides of nitrogen from conven- 
tional utility boilers continues as an environmental problem facing 
electric utilities. Present control techniques to limit oxides of nitro- 
gen emissions entail combustion modifications which minimize 
oxygen availability or reduce peak flame temperatures. While these 
conventional techniques have been successful with clean fuels such 
as natural gas and low-sulfur oils, they may be limited in their 
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application to coal-fired boilers due to the inherent problems of 
burning a solid fuel. Additionally, the success of these techniques on 
high nitrogen fuels such as shale oil (up to 3 percent nitrogen) 
remains largely unknown. An alternative to limiting the formation of 
NO/sub x/ through combustion modifications are processes which 
lead to destruction of combustion generated NO/sub x/. Results of 
tests in a 200,000 Btu/hr combustion tunnel show that selective gas 
phase reduction of nitric oxide, in air-rich combustion products, can 
be achieved by the injection of small quantities of ammonia (NHs) or 
other suitable compounds. With injection of these compounds into 
combustion products which are at a temperature between 1300°F 
and 2000°F, nitric oxide reductions exceeding 90 percent have been 
achieved in the combustion tunnel. Results showing the effect of 
temperature, excess oxygen level, initial NO/sub x/ level, and the 
amount of reducing agent injected are discussed. Measurements of 
the emissions of ammonia and cyanide are also presented. 


31454 (ORNL—5295, pp 52-59) Chemical engineering research. 
Oct 1977. 

In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

A three-phase fluidized-bed reacting system is being studied. 
A continuous chromatograph is being developed. Experiments with 
a 10-mm-diam hydrocyclone were continued. Adiabatic combustion 
of graphide, packed columns for cryogenic sorption systems, ag- 
glomeration, and deuterium permeation through Pd, Ni, and type 
304-L stainless steel were studied. 


31455 (RHO-SA—5) Determination of particle size distribution 
of salt crystals in aqueous slurries. Miller, A.G. (Atomics Internation- 
al Div., Richland, Wash. (USA). Rockwell Hanford Operations). 
Oct 1977. Contract EY-77-C-06-1030. 45p. (CONF-780217—1). Dep. 
NTIS, PC A03/MF AO1. 

From Pittsburg conference; Cleveland, OH, USA (27 Feb 
1978). 

A method for determining particle size distribution of water- 
soluble crystals in aqueous slurries is described. The salt slurries, 
containing sodium salts of predominantly nitrate, but also nitrite, 
sulfate, phosphate, aluminates, carbonate, and hydroxide, occur in 
radioactive, concentrated chemical waste from the reprocessing of 
nuclear fuel elements. The method involves separating the crystals 
from the aqueous phase, drying them, and then dispersing the 
crystals in a nonaqueous medium based on nitroethane. Ultrasonic 
treatment is important in dispersing the sample into its fundamental 
crystals. The dispersed crystals are sieved into appropriate size 
ranges for counting with a HIAC brand particle counter. A prepon- 
derance of very fine particles in a slurry was found to increase the 
difficulty of effecting complete dispersion of the crystals because of 
the tendency to retain traces of aqueous mother liquor. Traces of 
moisture produce agglomerates of crystals, the extent of agglomer- 
ation being dependent on the amount of moisture present. The 
procedure is applicable to particles within the 2 to 600 ym size range 
of the HIAC particle counter. The procedure provides an effective 
means for measuring particle size distribution of crystals in aqueous 
salt slurries even when most crystals are less than 10 pm in size. 19 
figures. 


31456 Mechanisms of the reaction of positive atomic oxygen ions 
with nitrogen. Hopper, D.G. (Argonne National Lab., IL). J. Am. 
Chem. Soc.; 100: No. 4, 1019-1029(15 Feb 1978). 

Mechanisms have been established for the state-to-state reac- 
tion O*(*S/sub u/) + Na2(chi'=/sub g/*) — N(*S/sub u/) + 
NO* (chi'=*) + 1.1 eV in terms of potential energy hypersurface 
characteristics for the relevant N2O* electronic states. The surface 
characteristics are established from ab initio excitation energy calcu- 
lations at 180° and 130° along with limited scans of the 1*A”, 
potential energy hypersurface. From these results and orbital consid- 
erations, adiabatic correlation diagrams are drawn, with emphasis on 
the quartet states, for C/sub infinity upsilon/ and C/sub s/ symme- 
try. The main mechanism is then shown to be adiabatic reaction 
governed by the potential energy hypersurface of the N2O* 1*A” 
state. The energy barrier and the extended value of R*/sub NN/ 
relative to the outer anharmonic turning point for No2(upsilon), 
upsilon = 0 or upsilon = 1, 1.15, or 1.18 A, require that reaction on 
the 1A” hypersurface exhibit threshold” behavior for either trans- 
lational or vibrational excitation of the reagents. It is also established 
that the N.O* quartet states above 1*A” play a net negative role— 
collisions reaching them tend to yield products other than N(*S/sub 
u/) + NO*(chi'=*). A low-energy multistate mechanism is also 
shown to be possible for this state-to-state reaction. The 1*A’(No— 
O)* polarization state is shown to have an equilibrium geometry (R/ 
sub NN//sup e/, R/sub NO//sup e/, A/sub NNO//sup e/) = (1.10 
+- 0.01 A, 2.35 +- 0.10 A, 180°) with a binding energy D°(N2— 
O*) = 0.48 +- 0.1 eV and k(N2—O*) = 0.33 +- 0.05 mdyn/A. 


31457 Dynamics of intersystem crossing processes in solution for 
six-coordinate d°, d°, and d’ spin-equilibrium metal complexes of 
iron(IID, iron(II), and cobalt(II). Dose, E.V.; Hoselton, M.A.; Sutin, 
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N.; Tweedle, M.F.; Wilson, L.J. (Rice Univ., Houston, TX). J. Am. 
Chem. Soc.; 100: No. 4, 1141-1147(15 Feb 1978). 

Intersystem crossing rates for 14 (low-spin) reversible (high- 
spin) spin-equilibrium metal complexes of six-coordinate iron-(II) 
(‘A reversible °T; AS = 2), iron(III) (?T reversible *A; AS = 2), 
and cobalt(II) (*E reversible *T; AS = 1) have been investigated in 
solution by Raman laser temperature-jump kinetics. Measurable first- 
order rate constants for the forward (ki) and reverse (k-1) processes 
range from 4 x 105 to 2 x 10’s~', with four of the complexes having 
rate constants too large to measure (approximately greater than 2 x 
107 s~') by the technique. The results are interpreted in terms of a 
model in which the spin multiplicity change is treated as an internal 
electron-transfer reaction. 


31458 Structural feature in TiCl,, a component in the Ziegler— 
Natta catalyst, by x-ray absorption studies. Reed, J.; Eisenberger, P.; 
Hastings, J. (Bell Labs., Murray Hill, NJ). Inorg. Chem.; 17: No. 2, 
481-482(Feb 1978). 

Results of extended x-ray absorption fine structural studies of 
TiCls to determine interatomic bond distances are reported. A Ti-Cl 
bond distance of 2.22(1)A was determined by a fitting technique, and 
a value of 2.21(2)A was determined empirically. The lower value for 
the bond distance compared to a value of 2.40A that would result 
from a Ti** - Cl” ionic bond indicates the strong covalent nature of 
the bonding in TiCls. (BLM) 


31459 Distinguishing axial and equatorial carbonyl] groups in iron 
pentacarbonyl by ESCA. Avanzino, S.C.; Jolly, W.L.; Malmquist, 
P.A.; Siegbahn, K. (Univ. of California, Berkeley). Inorg. Chem.; 17: 
No. 2, 489-491(Feb 1978). 

Gas phase spectra were recorded for iron carbonyl. The raw 
spectra were analyzed using the nonlinear least-squares fitting pro- 
gram GAMET. The spectral data are in qualitative agreement with 
the prediction that the equatorial oxygen atoms are more negatively 
charged than the axial oxygen atoms. It is also indicated that the 
back-bonding to the equatorial CO groups is greater than that to the 
axial CO groups. (BLM) 


31460 Ionic excited states of NexF. Bender, C.F. (Univ. of 
California, Livermore); Schaefer, H.F. III. Chem. Phys. Lett.; 53: No. 
1, 27-30(1 Jan 1978). 

Ab initio molecular electronic structure theory has been 
applied to the nine lowest potential energy surfaces of NeSF. A 
valence double zeta basis set was used in conjunction with first-order 
configuration interaction wavefunctions. In analogy with the results 
of Wadt and Hay for AreF, the 2?Be2 state of Nex2F was found to be 
significantly bound, by 0.76 eV relative to its lowest dissociation 
limit, Ne + 2?SIGMA*NeF. The pertinence of these results to 
possible neon-fluoride laser systems is noted. 


31461 Effect of pressure on the nitro-nitrito linkage isomerism in 
solid Ni(en)2(NO2). Ferraro, J.R. (Argonne National Lab., IL); 
Fabbrizzi, L. Inorg. Chim. Acta; 26: L15-L17(1978). 

The effects of pressure on Ni(en)o(NO2)2 where en = ethylen- 
ediamine were studied using optical probes to identify the pressure- 
stable isomers. The thermal behevier of the complex was investigat- 
ed by a scanning colorimetric technique in order to cvaluate the 
energy difference between the nitrito and nitro isomers. The applica- 
tion of pressure was found to convert the nitrito isomer to the nitro 
form in the solid state, and this interconversion was found to be 
endothermic. (BLM) 


31462 Measurement and prediction of the solubility of acid gases 
in h ine solutions at low partial pressures. Nasir, P.; 
Mather, A.E. (Univ. of Alberta, Edmonton). Can. J. Chem. Eng.; 55: 
No. 6, 715-717(Dec 1977). 

An apparatus for the determination of the solubility of hydro- 
gen sulfide, carbon dioxide, and their mixtures in ethanolamine 
solutions at low pressures is described. With this apparatus, the 
solubility of H2S, CO: and their mixtures in aqueous solutions of 
monoethanolamine was measured at partial pressures between 0.001 
kPa and 9 kPa at temperatures of 80 and 100°C. The results for the 
mixture were compared with two methods of prediction based on a 
thermodynamic model. 6 figures, 4 tables. 


31463 Solubility of H2S and CO: in propylene carbonate solvent. 
Isaacs, E.E.; Otto, F.D.; Mather, A.E. (Univ. of Alberta, Edmon- 
ton). Can. J. Chem. Eng.; 55: No. 6, 751-752(Dec 1977). 

Equilibrium solubilities obtained for CO2 and HeS individual- 
ly in propylene carbonate solution were measured at 40 and 100°C 
and partial pressures of CO2 from 42 to 5770 kPa and of HeS from 
185 to 4960 kPa. Henry's constant was found to be 11.8 MPa at 40°C 
and 26.9 MPa at 100°C for CO2. (DLC) 


+ 





31464 Thermal reorientation kinetics of I~ in RbI. Delbecq, C.J. 
(Energy Research and Development Administration, Washington, 
DC); Stokes, J.P.; Yuster, P.H. Phys. Status Solidi; 80: 471-475(1977). 

Experimental studies of the thermally activated reorientation 
of I,~ in RbI : Agl single crystals are carried out by measuring the 
decay of the optical anisotropy of preferentially oriented I2~ at fixed 








3248 ENERGY RESEARCH ABSTRACTS 


temperatures. These studies show that in the temperature range 
investigated, contrary to previous results by others, thermally in- 
duced changes in orientation of I,~ in RbI result almost totally from 
elementary jumps in which the orientation of the I~ molecule ion 
changes by 60° The activation energy for this 60° jump is deter- 
mined to be (0.306 +- 0.005) eV. 


31465 (ORNL-tr—4300) Kinetics of solution of activated boeh- 
mite in caustic soda. Gock, E.; Gerlach, J.; Dobbert, G. Translated 
by M. Gerrard from Chem.-Anlagen Verfahren; 8: 51-56(Aug 1975). 
14p. Dep. NTIS, PC A02/MF AOl. 

Boehmite was ground in an oscillating mill or a ball mill, and 
its solubility behavior in dilute sodium hydroxide was determined. 
The milling improved the solubility behavior. The degree of activa- 
tion of the boehmite was determined by reaction-kinetic studies of 
the solution process. It could be shown that boehmite, depending on 
the mechanical treatment, had different activation stages. Three such 
stages were demonstrated by x-ray fine structure studies and infrared 
spectrum analysis. The most active stage was shown to be x-ray 
amorphous material, marked by strong distortion of the Al—O 
spacing in the crystal lattice. The second stage shows a large central 
lattice distortion. The third stage, the weakest activation stage, 
consists of material with weak central lattice distortion and very 
small, little-distorted crystallites. Part of the mechanical activation 
could be reversed by heat treatment, with the process of crystal 
recovery of boehmite to gamma-Al.Os; superposed. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 31383, 31385, 31387, 31388, 31389 


31466 Hydrogen isotope effects in titanium alloy hydrides. 
Tanaka, J.; Wiswall, R.H.; Reilly, J.J. (Brookhaven National Lab., 
Upton, NY). Inorg. Chem.; 17: No. 2, 498-500(Feb 1978). 

The tritium exchange method was used to determine the 
isotope effects on a large number of metal-hydrogen systems. Ti was 
chosen as a constant constitutent in the systems, and the other metals 
chosen were V, Cr, Mo, Mn, Co, and Ni. The tritium distribution 
coefficient was determined at temperatures of -20, 0, +20, or 40°C 
and at nearly constant hydrogen pressure. A plot was made of the 
distribution coefficient of tritium vs the periodic table sequence for 
1:1 Ti alloy hydrides, and the plot indicates greatest separation 
factor for Ti—CrH? alloy. (BLM) 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 30354, 31466, 31952 


31467 (ORNL—5295, pp 13-14) Isotopic separations. Oct 1977. 

In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

Stable isotopes were produced for eight elements. '’ Ag and 
109 Ag with an isotopic purity of >99.9% were obtained. Various 
targets were prepared. The temperature capability of the ion source 
has been increased from 1000 to > 1500°C. The isotopic assay of the 
Te isotopes has been improved. (DLC) 


31468 Isotope separations program at Oak Ridge National Labo- 
ratory. Newman, E. (Oak Ridge National Lab., TN). pp 47-52 of 
Medical cyclotrons in nuclear medicine. Serafini, A.N.; Beaver, J.E. 
(eds.). New York; S. Karger (1978). 

From 4. medical cyclotron users’ meeting; Miami Beach, FL, 
USA (25 Mar 1976). 

See CONF-760371—. 

The electromagnetic process used at Oak Ridge National 
Laboratory to produce separated isotopes of approximately 60 ele- 
ments is briefly described. The restrictions and limitations that apply 
to the quantity and isotopic purity of the products of the separation 
are discussed. Data on the availability of isotopes to the DOE 
research community for nondestructive research and to the world- 
wide research and commercial community are included. 


ORGANIC CHEMISTRY 
REFER ALSO TO CITATION(S) 30067 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 30277, 31458, 31459, 31461, 
31484, 31869 


31469 (COO/2570—3) Investigation of the triplet states of chlor- 
ophylis. Progress report, May 1, 1977—April 30, 1978. Clarke, R.H. 
(Boston Univ., Mass. (USA). Dept. of Chemistry). Jan 1978. Con- 
tract EY-76-S-02-2570. 10p. Dep. NTIS, PC A02/MF AO1. 
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Triplet state properties of solutions containing chlorophyll 
monomers and dimers have been determined by optically detected 
magnetic resonance (ODMR) spectroscopy. Using a simple exciton 
formalism, the triplet state zero-field splittings and intersystem cross- 
ing rate constants found for the chlorophyll dimers and for the 
isolated chlorophyll molecule are utilized to determine the orienta- 
tion of the pigment molecules in the dimer. The triplet state results 
indicate that water-linked chlorophyll dimers in vitro form single 
plane-parallel structures. Similar calculations using monomeric mea- 
surements by ODMR on bacteriochlorophyll and zero-field split- 
tings for in vivo preparations of photosynthetic bacteria indicate that 
the dimer structures in vivo may be more complex than those 
observed in solution. 


31470 (RLO/2227/T1—13) Synthesis of new rare earth metallo- 
carboranes. Final report. DeKock, C.W. (Oregon State Univ., Cor- 
vallis (USA). Dept. of Chemistry). 23 Jun 1977. Contract EY-76-S- 
06-227-001. 3p. Dep. NTIS, PC A03/MF AO1. 

Results of research on the preparation of stable organolanth- 
anide compounds using the metal atom technique are reported. This 
technique involves depositing metal atoms with a reactive substrate 
on the walls of a Dewar at -196°C. After reaction has occurred the 
resulting compounds are worked up using standard methods. Other 
research is reported on the chemistry of the dicarbollide ion 
BgC2Hi::~? with lanthanides. (JRD) 


31471 (UCRL—13809) Energetic aliphatic sulfur pentafluoride 
derivatives. Final report, 2 August 1976—15 January 1978. Witucki, 
E.F. (Rockwell International Corp., Canoga Park, Calif. (USA). 
Rocketdyne Div.). 1978. Contract W-7405-ENG-48. 12p. Dep. 
NTIS, PC A02/MF AO1. 

Flourodinitroethy] pentafluorothioacetate (FPFTA) was pre- 
pared by the esterification of either pentafluorothioacetyl chloride or 
pentafluorothioacetic acid with fluorodinitroethanol. Characteriza- 
tion of FPFTA indicates it to be a dense, thermally stable, insensitive 
liquid. FPFTA represents the first SF;/polynitro compound to be 
prepared. 


31472 Accurate ab initio calculations on the singlet—triplet sepa- 
ration in methylene. Bauschlicher, C.W. Jr.; Shavitt, I. (Battelle 
wm Labs., OH). J. Am. Chem. Soc.; 100: No. 3, 739-743(1 Feb 
1978). 

Configuration interaction (CI) calculations which include all 
single and double excitations have been performed for the *B,; and 
1A, states of methylene. The basis sets used were of better than 
triple-zeta quality and included two sets of polarization functions. 
The separation is computed to be 10.6 kcal/mol. A trend is shown to 
exist from the carbon atom through CH to CHb, which suggests that 
the actual splitting is less than 10 kcal/mol. This is in disagreement 
with the interpretation of the latest experimental data, but agrees 
with earlier experimental work. 


31473 Mononitroxides and proximate dinitroxides derived by oxi- 
dation of 2,2,4,4,5,5-hexasubstituted imidazolidines. A new series of 
nitroxide and dinitroxide spin labels. Keana, J.F.W.; Norton, R.S.; 
Morello, M.; Van Engen, D.; Clardy, J. (Univ. of Oregon, Eugene). 
J. Am. Chem. Soc.; 100: No. 3, 934-937(1 Feb 1978). 

The synthesis and some properties of two members of a new 
series of rigid dinitroxides in which the nitroxide groups are separat- 
ed from each other by only one carbon atom are reported. The 
synthesis of reverse intermediate imidazolidine mononitroxides 
which may have potential as new spin labels is also reported. 


31474 Determination of critical micelle concentrations in micellar 
and reversed micellar systems by positron annihilation techniques. 
Jean, Y.; Ache, H.J. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg). J. Am. Chem. Soc.; 100: No. 3, 984-985(1 Feb 1978). 

The applicability of the positron annihilation technique is 
discussed as a simple method for the accurate determination of the 
critical micelle concentration (cmc). The results of a preliminary 
study of positron interactions in solutions with various amounts of 
surfactants present are reported. The six different micellar systems 
studied were dodecylammonium propionate in benzene, cyclohex- 
ane, and n-hexane; sodium di(2-ethylhexyl)sulfosuccinate in benzene; 
sodium decylsulfate and decyltrimethylammonium bromide in water. 
The tabulated results indicated that this technique was applicable to 
the determination of cmc’s in both aqueous and nonaqueous solu- 
tions. (BLM) 


31475 Tridachione, a propionate-derived metabolite of the opisth- 
branch molluse Tridachiella diomedea. Ireland, C. (Scripps Institution 
of Oceanography, La Jolla, CA); Faulkner, D.J.; Solheim, B.A.; 
Clardy, J. J. Am. Chem. Soc.; 100: No. 3, 1002-1003(1 Feb 1978). 

The results of structural studies of tridachione, the secondary 
metabolite of Tridachiella diomedea, are reported. The ir, uv, and 
*H NMR spectral data are given for the C22Hs00, compound. X-ray 
diffraction data are also given for the rearrangement product pro- 
duced by treatment of tridachione with BF;etherate. (BLM) 
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31476 Absolute configurations of organometallic compounds. ITI. 
Structure and absolute configuration of the square-pyramidal complex 
[(+)s79-(CsHs)Mo(CO).(NN*)]PFe(NN* = Schiff base derived from 
pyridine-2-carbaldehyde and (S)-(-)-a-phenylethylamine). Bernal, [.; 
LaPlaca, S.J.; Korp, J.; Brunner, H.; Herrmann, W.A. (Brookhaven 
National Lab., Upton, NY). Inorg. Chem.; 17: No. 2, 382-388(Feb 
1978). 

The structure of (+)s79-[eta5-CsHsMo(CO),(NN*)]PF. with 
NN* = the Schiff base derived from pyridine-2-carbaldehyde and 
(S)-(—)-a-phenylethylamine was determined using standard single- 
crystal x-ray diffraction methods. The absolute configuration was 
determined by refinement of the data using the anomalous scattering 
contributions of Mo and P to a final R(F) = 0.056 for 2634 
independent reflections having I greater than 3 sigma (I). The 
substance crystallizes in the space group P%,2:2: with unit cell 
dimensions of a = 12.249 (4), b = 9.236 (3), and c = 20.692 (9) A 
and Z = 4 molecules/unit cell. Th square-pyramidal coordination 
of the Mo atom is defined by two carbonyl carbons and two Schiff 
base ae occupying the four basal plane sites and the five 
carbons of the eta®-CsHs ligand in the axial position. The Mo— 
ligand distances and the bond lengths and angles within the ligands 
are normal and compare closely with those of recent structure 
determinations of comparable precision. The Mo atom is 0.95 A 
above the plane formed by the four basal plane ligands. The confor- 
mation of the (S)-a-phenylethyl group with respect to the ligand 
plane, defined by the pyridine ring, the imine system, and the Mo 
atom, is discussed. The configuration at the metal atom in the (+)s79 
isomer is specified as (S). The PFs~ anion executes large amplitude 
torsional motion in the lattice, as is commonly the case for this anion 
when not hydrogen bonded. 


31477 Electrosorption of 2-butanol at constant chemical potential 
of base electrolyte and in the moderate bulk concentration region. 
Baikerikar, K.G.; Hansen, R.S. (Ames Lab., IA). J. Colloid Interface 
Sci.; 63: No. 1, 36-42(Jan 1978). 

The adsorption of 2-butanol on a pons mercury electrode 
was investigated at constant activity of the base electrolyte using 
low and moderate bulk concentrations of the adsorbate. Capillary 
electrometer and impedance bridge measurements were used as 
experimental techniques. Both interfacial tension and capacity data 
were employed for fitting to the Frumkin equations. Results paral- 
leled closely those obtained in earlier adsorption studies of aliphatic 
compounds employing a base electrolyte solution of fixed concentra- 
tion. 


31478 Room temperature phosphorescence of aromatic hydrocar- 
bons in aqueous micellar solutions. Kalyanasundaram, K.; Grieser, F.; 
Thomas, J.K. (Univ. of Notre Dame, IN). Chem. Phys. Lett.; 51: No. 
3, 501-505(1 Nov 1977). 

The phosphorescence spectra of several simple arenes, 
pyrene, naphthalene, biphenyl and their brominated derivatives have 
been observed in aqueous micellar solutions at room temperature. 
The success of these experiments is due to the protective screening 
of the arene triplet state by solubilization in the micelles. Impurities 
in the aqueous phase are thus excluded from the excited arene. Small 
traces of oxygen efficiently remove the phosphorescence as oxygen 
readily penetrates into the micelle to quench the arene triplet. 
Hydro Sep quenchers such as Cu®* and TI* also reduce the life- 
time of the phosphorescence. In anionic micelles these quenchers are 
located at the surface of the micelle and efficient quenching takes 
place at the lipid water interface. Cupric ions reduce the lifetime and 
yield of phosphorescence, while T1* ions reduce the lifetime but also 
enhance the rate of emission of the phosphorescence via heavy atom 
spin orbit coupling. The technique and data are relevant to the 
measurement of kinetic parameters in micelles and membranes. 


31479 Raman spectroscopy with tunable UV lasers: the enhance- 
ment of B;/sub g/ vibrations due to the vibronically perturbed B2/sub 
u/(S:) and B,/sub u/(S2) excited states of crystalline naphthalene. 
Hong, H.; Jacobsen, C.W. (Univ. of Notre Dame, IN). Chem. Phys. 
Lett.; 47: No. 3, 457-461(1 May 1977). 

Tunable uv lasers were used to study the resonant Raman 
effect near the origin of the 3200 A band of crystalline naphthalene 
at low temperatures. It was found that with the excitation frequency 
off tuned by about 20 cm™! below the 0-0 of S:, the Raman spectra 
are drastically different from the regular fluorescence spectrum. 
Specifically, excitation profiles of b/sub 3g/ vibrations, which are 
important in vibronic couplings, are analyzed. 


ELECTROCHEMISTRY 


31480 Effect of relaxing the continuum dielectric approximation 
on Poisson—Boltzmann thermodynamics. Knox, D.G.; Kozak, J.J. 
(Univ. of Notre Dame, IN). Mol. Phys.; 33: No. 3, 811- 831(1977). 

A critical evaluation of the consequences of relaxing the 
continuum dielectric approximation within the framework of Pois- 
son—Boltzmann theory is presented. Three models are constructed 
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to describe possible variations of the permittivity with respect to the 
distance from a central ion, and the sensitivity of the calculated 
potentials to the parameters of these models is investigated. Follow- 
ing this, the criteria of Onsager (internal consistency), Frank and 
Thompson ("’fine-grainedness of the ion atmosphere”) and Stillinger 
and Lovett (the second-moment condition) are applied to assess the 
quality of the results obtained. Finally, activity coefficients for a 
McMillan—Mayer system are calculated and compared with results 
obtained in other studies. Conclusions based on these calculations are 
drawn, and an attempt is made to place the study within the context 
of recent developments in electrolyte theory. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 31486, 31734 


31481 Photochemistry of phenyl alkyl ketones in the presence of 
organophosphorus(V) compounds. Scaiano, J.C. (Univ. of Notre 
Dame, IN). J. Org. Chem.; "3. No. 4, 568-570(17 Feb 1978). 

Triphenylphosphine oxide, as well as organic phosphates 
[(MeO)sPO, (PrO)sPO, and (PhO)sPO], interact with the biradicals 
produced in the photochemistry of phenyl alkyl ketones (e.g., valer- 
ophenone), increasing the yields of photofragmentation and cycliza- 
tion. The effect is presumed to result from the formation of a 
complex between the organophosphorus substrate and the intermedi- 
ate biradical. 


31482 a-diketone sensitized photooxidation of oe 
Ryang, H.S.; Wang, S.Y. (Johns Hopkins Univ., Baltimore). J. Am. 
Chem. Soc.; 100: No. 4, 1302-1303(15 Feb 1978). 

Results reported for a-diketone-sensitized photooxidation of 
pyrimidines indicate that pyrimidine epoxides may be formed as 
initial photooxidation products. These intermediates are shown to be 
exceedingly susceptible to the attack of neucleophiles. This mecha- 
nism is proposed as an alternative mechanism for the formation of 
protein-nucleic acid crosslinkings. (BLM) 


31483 Interaction of oxygen with transient biradicals photogener- 
ated from y-methyl valerophenone. Small, R.D. Jr.; Scaiano, J.C. 
(Univ. of Notre Dame, IN). Chem. Phys. Lett.; 48: No. 2, 354-357(1 
Jun 1977). 

The 1,4-biradicals generated during the photolysis of y- 
methyl valerophenone interact with oxygen at nearly diffusion con- 
trolled rates. The comparison of quantum yield studies in benzene 
with laser photolysis experiments in methanol allow the estimation 
of the biradical lifetime in benzene as 42 ns at room temperature. 


RADIATION CHEMISTRY 


31484 Absolute rate constants for reactions of phenyl radicals. 
Madhavan, V.; Schuler, R.H.; Fessenden, R.W. (Carnegie-Mellon 
Univ., Pittsburgh). J. Am. Chem. Soc.; 100: No. 3, 888-893(1 Feb 
1978). 

The absolute rate constant for the addition of p-carboxy- 
phenyl radical to p-bromobenzoate anion in aqueous solution has 
been determined by optical pulse radiolysis and time-resolved ESR 
(electron spin resonance) experiments to be 7.6 x 10® M™! s7} 
(corrected to zero ionic strength). The rate constants for addition of 
phenyl radicals to typical aromatic systems should be of this same 
magnitude. Addition of p-carboxyphenyl radical to benzene occurs 
with a similar rate constant and results in the formation of a 
substituted cyclohexadienyl radical that can be quantitatively oxi- 
dized to biphenyl-4-carboxylic acid. Abstraction from hydrogen 
donors results in the quantitative formation of benzoic acid. By 
reference to the absolute rate for addition to p-bromobenzoate the 
rate constant for H abstraction from isopropyl alcohol has been 
determined from competitive measurements of benzoic acid forma- 
tion to be 5.2 x 10° M~'s~*. Measurements by optical pulse radiolysis 
and time-resolved ESR methods give comparable values. H atom 
abstraction from other alcohols is found to be only modestly slower. 
It is clear from these measurements that the lifetime of phenyl 
radicals in the presence of most organic materials will usually be 
very low so that reactions second order in phenyl radicals will not 
normally be important. 


31485 Pulse-radiolysis studies of americium ions in aqueous 
perchlorate media. Gordon, S.; Mulac, W.A.; Schmidt, K.H.; Sjob- 
lom, R.K.; Sullivan, J.C. (Argonne National Lab., IL). Inorg. Chem.; 
17: No. 2, 294-296(Feb 1978). 

The streak-camera technique was used to characterize the 
transient absorption spectra of Am(II) and Am(IV) in perchlorate 
media: lambda/sub max/(Am(II)) 312 nm, lambda/sub max/ 
(Am(IV)) 320 to 340 nm. Second-order rate constants (M~! s~*) 
were measured for the following reactions: Am(III) + e~/sub aq/, 
(1.55 +- 0.04) x 108 Am(III) + OH, (4.1 +- 0.4) x 108 Am(IV) + 
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Am(IV), (5 +- 1) x 108 Am(V) + e7/sub aq/, (3.18 +- 0.08) x 107% 
pH 6.0; Am(VI) + e~/sub aq/, (3.9 +- 0.9) x 10? pH 6.0. 


31486 Reaction of paraquat radical cations with oxygen. A pulse 
radiolysis and laser photolysis study. Patterson, L.K.; Small, R.D. Jr.; 
Scaiano, J.C. (Univ. of Notre Dame, IN). Radiat. Res.; 72: No. 2, 
218-225(Nov 1977). 

The reaction of paraquat radical cations, PQ*, with oxygen 
has been examined in methanol-water mixtures and in a number of 
other alcohols. The oxidation of PQ* by oxygen follows the kinetic 
expression k:[O2][PQ*], supporting the idea that the superoxide 
anion is an important intermediary in the biological behavior of 
paraquat and related herbicides. Changes in ki with variations in the 
methanol-water solvent mixtures were found to be largely consistent 
with the behavior predicted by a simple electrostatic model relating 
rate constants of ionization to solvent dielectric constant. 


31487 Electron transfer, equilibrium, and protonation in the 
system of cis- and trans-stilbene in 2-propanol. Levanon, H.; Neta, P. 
(Univ. of Notre Dame, IN). Chem. Phys. Lett.; 48: No. 2, 345-349(1 
Jun 1977). 

Spectrophotometric pulse radiolysis experiments with cis- and 
trans-stilbene (S/sub c/ and S/sub t/) in 2-propanol show that both 
isomers react with the solvated electron with a rate constant of 4.5 x 
10° M~'s~*. The absorption spectra of the two anion radicals have 
maxima at 496 and 486 nm, respectively. The absorbances at 400 to 
550 nm disappear exponentially corresponding to a pseudo first 
order protonation of the anion radicals. The rate constants for the 
protonation of the cis isomer is 6.4 x 10° and of the trans isomer 0.7 x 
10°s~*. In mixtures of cis- and trans-stilbene the electron transfer has 
a forward rate constant of 9 x 107 M~'s~' while the back reaction 
has a rate constant of 2.15 x 107 M~'s~*. An equilibrium constant K 
= 4.2 is calculated. 


31488 Radiochemical changes in phosphatidyl choline. Mocha- 
lina, A.S.; Klimova, T.P. Radiobiology (USSR) (Engl. Transl.); 17: 
No. 5, 84-89(1977). 

Translated from Radiobiologiya; 17: No. 5, 711-715(1977). 

Radiolytic oxidation of phosphatidyl choline leads to produc- 
tion of a mixture of products with various physicochemical proper- 
ties. Appearance of conjugated hydroperoxides with a typical ab- 
sorption band at 232 nm and unsaturated carbonyl compounds with 
absorption at 270 to 280 nm and reacting with 2-thiobarbituric acid is 
indicative of radiation injury to the fatty acid part of phospholipid. 
Exposure of phosphatidyl choline to radiation elicits a break in the 
phosphoether bond with splitting of phosphate, the radiochemical 
yield of which constitutes 0.4 molecule per 100 eV. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 30944 


HOT-ATOM CHEMISTRY 


31489 (COO/2944—2) Direct determination of atom and radical 
concentrations in thermal reactions of hy: ms and other gases. 
Progress report, January 1, 1977—December 31, 1977. Skinner, G.B.; 
Lifshitz, A.; Wood, D.R.; Chiang, C.C. (Wright State Univ., 
Dayton, Ohio (USA)). Jan 1978. Contract EY-76-S-02-2944. 9p. 
Dep. NTIS, PC A02/MF AO1. 

This is a second annual progress report on this project. The 
period covered by the first report (June through December, 1976) 
was devoted to building and testing a shock tube and an optical 
system to be used to measure H and D atom concentrations. During 
1977 this apparatus was completed and used. The performance of 
our microwave discharge lamps was characterized by numerous 
high-resolution spectroscopic profiles, so that the shapes of the 
Lyman-alpha lines produced under various operating conditions are 
now quite well-known. Measurements of H or D atom concentra- 
tions in shock-heated mixtures of D2-N2O-Ar, D2-O2-Ar and He-O2- 
Ar have been made. During the balance of the contract year 
(January 1 through May 31, 1978) measurements of H or D atom 
concentrations in shock-heated mixtures of CD,-Ar, CsHis(2,2,3,3, 
tetramethyl butane)-Ar, CsHis-CHy-Ar, C3Hs-Ar and C3Hs-CH,-Ar 
will be made, and kinetic data on reactions of H and D atoms 
deduced from the experimental results. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 31485, 31952, 31953, 31954 
31490 Specific sequestering agents for the actinides. I. 


N,N’,N”,N’”-tetra(2,3-dihydroxybenzoy])tetraazacyclotetra- and -hex- 
adecanes, Weitl, F.L.; Raymond, K.N.; Smith, W.L.; Howard, T.R. 
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(Univ. of California, Berkeley). J. Am. Chem. Soc.; 100: No. 4, 1170- 
1172(15 Feb 1978). 

A new synthetic procedure is presented for the 2,3- 
dihydroxybenzamidation of azaalkanes. Four equivalents of 2,3-diox- 
omethylene (or 2,3-dimethoxybenzoyl chloride) reacted with 
1,4,8,11-tetraazacyclotetradecane or 1,5,9,13- 
tetraazacyclohexadecane to produce the corresponding cyclotetraa- 
mides. Subsequent treatment with either BBrs or BCls in CH2Ck 
solution gave the desired N,N’, N”,N’”-tetra(2,3- 
dihydroxybenzoy])tetraazacyclotetradecane (I) or -hexadecane (II). 
The latter two compounds are the first products of a new biomimetic 
design concept for the preparation of selective actinide-ion seques- 
tering agents. Preliminary data indicate that the formation constant 
for Pu(IV) with deprotonated I is greater than 10°. 


31491 Structure of Th,D.; from measurements at the Argonne 
ZING-P pulsed neutron source. Mueller, M.H. (Argonne National 
Lab., IL); Beyerlein, R.A.; Jorgensen, J.D.; Brun, T.O.; Satterthr- 
waite, C.B.; Caton, R. J. Appl. Crystallogr.; 10: 79-83(1977). 

The superconductor Th,Dis has been investigated by neutron 
diffraction with the spallation neutron source (ZING-P). Profile 
refinement of the powder data for d spacings between 0.65 and 1.95 
A, corresponding to a neutron wavelength range of 1.26 to 3.77 A, 
confirms the structure suggested by Zachariasen [Acta Cryst. (1953), 
6, 393 to 395]. The bec cell, 143d(ao = 9.11 A), of ThsD:s contains 
16 Th atoms at 16(c) [x/sub Th/ = 0.2066 (3)] and 60 D atoms at 
12(a) and 48(e) [x = 0.3706 (7), y = 0.2155 (7), and z = 0.4048 (7)). 
The Th atoms are equally spaced (3.95 A) along four nonintersecting 
chains that are parallel to the four body diagonals. The general 
position D atoms, 48(e), form small equilateral triangles along the 
chains approximately equidistant from each Th atom. Neighboring 
triangles along a chain are rotated +-19.5 (2.0)° with respect to each 
other. The D atoms at 12(a) are centered in near-regular tetrahedra 
of Th atoms, consisting of one member from each chain and sharing 
only corners with adjacent tetrahedra. Each Th atom is found in a 
cage of three 12(a) plus nine 48(e) D atoms. Results for Debye— 
Waller factors of the Th and D atoms at 295 and 92°K are presented 
and compared with values obtained for the Debye—Waller factors 
in Pd—H. 


31492 (RFP-Trans—235) Study of ionic species formed by hy- 
drolysis of the hexavalent uranium ion. Mavrodin-Tarabic, M. Trans- 
lated from Rev. Roum. Chim.; 18: No. 1, 73-88(1973). 18p. Dep. 
NTIS, PC A02/MF AOi. 

The hexavalent uranium ion exists in aqueous solutions in the 
form of the UO2”* ion, which begins to undergo hydrolysis at pH > 
2.5. The hydrolysis of the UO." ion occurs by a series of reactions 
which depend on pH and which lead to formation of polynuclear 
complexes of the type U20;7* and U3Os”*; it should be mentioned 
that the existence of the mononuclear ion was not observed, not 
even in the most dilute solutions. Regarding the dependence of the 
nature of ionic species formed by hydrolysis on the pH of the 
solution, the conclusion was drawn that, up to pH = 2.5, the only 
uranium ion formed in aqueous solution is the UO2”* ion, but in a 
certain pH range above pH = 2.5--the exact limits vary with the 
concentration--the UO2** and U20;** ions coexist in solution, with 
the concentration of UO2** ions decreasing continually with increase 
in pH. As the concentration of the UO2** ion diminishes, the 
quantity of U2O;** ions increases and, at a certain pH, the appear- 
ance of UsOs”* ions is observed, although their concentration re- 
mains very small at all pH values. The stability of the U2O;** and 
UsOs** ions is characterized by mean equilibrium constants of Ki = 
1. 10-® and Kz = 1. 10~’, and it increases with the ionic strength of 
the system. 


31493 (RFP-Trans—234) No. 37, the hydrolysis mechanism of 
the uranyl ion. Israeli, Y.J. Translated from Bull. Soc. Chim. Fr.; No. 
1, 193-196(1965). 8p. Dep. NTIS, PC A02/MF AO1. 

The hydrolysis of the uranyl ion occurs in several stages. 
Equilibrium constants for the following reactions have been deter- 
mined: 2 UO2.** + 2 OH~ = (UO,0H)*, (UO2.0H)* + 2 OH™ = 
2 UO«He, 2 UO,H2 + (UO20H)2* = UsOa(OH)s**, UsOs(OH)s** 
+ 2OH™ = 4 U0O,H2, UO.H2 + OH = UOQ.H™ + H2O, 2 UO.H2 
+ 2 OH” = U20O;* + 3 HO. It has been shown that these 
reactions can explain both the products obtained by precipitation and 
the spectroscopic curves. 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 30352, 31467 


31494 (ORNL—5295, pp 10-12) Transuranium-element process- 
ing. Oct 1977. 

In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

Operations of the Transuranium Processing Plant are summa- 
rized; amounts of isotopes recovered are tabulated. **Cf neutron 
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sources, production of °° Cf from *4°Bk, and production of **Cf 
from ***Es are also reported. (DLC) 


COMBUSTION CHEMISTRY 


REFER ALSO TO CITATION(S) 30175, 30211, 30493, 30763, 
31453, 31489, 31644 


31495 (CONF-770447—P1, pp 247-265) System model and data 
base system for FBC. Tung, S.E.; Sarofim, A.F.; Glicksman, L.R.; 
Louis, J.F. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; 7. VA, USA (13 Apr 1977). 

In*Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

The project has two goals: (1) To develop a comprehensive 
system model which accommodates all facets of the FBC technol- 
ogy, and which can be used for plant design optimization, to 
correlate results of different installations, to pinpoint research/devel- 
opment needs and to help solve identified problems. (2) To establish 
a data base system which includes all relevant information on FBC 
and which can be used, at an instant’s reach, by all at remote sites. 
To model a system, one has to be concerned about the physics of the 
system. In our present case, it is important to recognize that we are 
dealing with fluidization of relatively large solid particles (e.g., 
Imm). Large particle fluidization and small particle fluidization 
differ in several fundamental ways. Some of these differences are 
summarized. 


31496 (CONF-770447—P1, pp 267-281) Ve modeling tech- 
niques for fluidized bed systems. ‘Berkowitz, D.A. 

From Fluidized-bed combustion vo oe hi aa work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

Modeling techniques previously applied to conventional 
steam-electric generating units are readily adaptable to fluidized bed 
units; confidence in using them grows as experimental validations of 
the technique are made. In addition, the CTIU model, and any 
similar model built specifically for a particular fluidized bed unit, 
provides an analytical basis for controller design, and for control 
system evaluation. 


31497 (CONF-770447—P1, pp 305-317) Investigation of meth- 
ods for improving heat transfer film coefficients in a fluidized bed 
packed with heat exchangers. Zakkay, V.; Miller, G.; Brentan, A. 
(New York Univ.). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

A program has been carried out to investigate the interrela- 
tionship between temperature distribution, fluid flow, and heat ex- 
changer design and performance in a coal-fired fluidized bed com- 
bustor. The initial investigation has been conducted in a one-foot 
bed, and its major goal was to optimize particle circulation within 
the bed. In order to perform the investigation, a variety of instru- 
mentation was developed which will be utilized in the three-foot 
diameter bed presently under construction. This report presents the 
experimental results of the one-foot diameter bed. The results indi- 
cate that, by proper distribution of the fluidizing gas at the grid, the 
steam generating surface of the boiler could be reduced by almost 25 
percent. These results imply that, for a given boiler configuration, 
the best injection pattern at the fluidizing grid can yield up to 25 
percent more steam generation. In addition, the experimental results 
have shown that vertical tube arrangements are more efficient than 
horizontal tube arrangements in the low velocity range and would 
result in as much as 25 percent improvement in the heat transfer 
coefficient. The effect of pressurizing the bed yielded a significantly 
higher power generation (as much as 75 percent higher at 7 atms.) 
than for atmospheric conditions. Detailed measurements within the 
bed have been performed in order to explain the better performance 
obtained with pressurized boilers. In addition, a three-foot bed has 
been designed, constructed, and is almost completed. This facility 
will enable us to determine the effect of size on performance. 


31498 (CONF-770447—P1, pp 319-327) Fluidized bed modeling 
studies at UICC. Saxena, S.C.; Grewal, N.S. (Univ. of Illinois, 
Chicago). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; — VA, USA (13 Apr 1977). 

n Proceedings of the fluidized bed combustion technology 

exchange workshop. Volume I. 

Coupled experimental and analytical research dealing with 
heat transfer from immersed boiler tubes in a fluidized bed of solid 
particles having different physical and thermal properties has been 
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carried out. The investigations undertaken so far are described 
briefly. 


31499 (CONF-771015—23) Studies of the rate of oxidation of 
propane on a catalytic surface. Marteney, P.J.; Kesten, A.S. (United 
Technologies Research Center, East Hartford, Conn. (USA)). Oct 
1977. 28p. Technologies Research Center, East Hartford, CT. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

In studying the catalytic combustion of propane, an analytical 
model treating both homogeneous and heterogeneous processes was 
developed. Experiments were conducted over a fuel oxygen equiv- 
alence ratio of 1.0 to 3.0 to determine which apparent changes in 
mechanism occur. Gas-phase reactions were eliminated or largely 
suppressed by dilution of the fuel/oxygen mixtures with an inert gas 
(nitrogen or argon). Experimental results indicate that a two-stage 
heterogeneous reaction model may be required for fuel-rich combus- 
tion. The governing step in the conversion of propane to carbon 
oxides is an initial reaction on the catalyst surface forming CO, 
which can then be converted to CO: either on the surface or in the 
gas phase. The effect of residence time supports this hypothesis. The 
model is given in detail in an appendix. (JSR) 


31500 (COO/4169—1) Rate coefficients of combustion/fuel con- 
version reactions by high-temperature photolysis. Progress report, 
January 1, 1977—August 31, 1977. Felder, W.; Fontijn, A. (Aero- 
chem Research Labs., Inc., Princeton, N.J. (USA)). Sep 1977. Con- 
tract EG-77-C-02-4169. 15p. (AeroChem-TN—179). Dep. NTIS, PC 
A02/MF A011. 

Reliable kinetic data on elementary combustion reactions 
spanning a broad temperature range are required for modeling and 
scaling studies aimed at improving the performance of, and reducing 
the pollutant formation from, fossil-fuel burning devices. Such data 
are generally not available. In the present work a new technique, 
High Temperature Photolysis (HTP), is being developed to provide 
such data. It combines: (i) the high-temperature fast-flow reactor 
which was developed to study kinetics of metal atom/oxide reac- 
tions in the 300 to 1900°K range and (ii) the pulsed photolysis 
technique, which although used widely for kinetic measurements of 
combustion intermediates (free radicals), has previously been limited 
to studies at or near room temperature. This report describes the 
design and construction of the HTP reactor. Initial experiments will 
be undertaken on the O/CH, reaction, both to measure its rate 
coefficient over a wide temperature range and to provide a bench- 
mark reaction for the development of the HTP technique. 


31501 (EPRI-SR—39, pp 3p, Paper 12) Overview of water injec- 
tion for NO/sub x/ control. Teixeira, D.P. (Electric Power Research 
Inst., Palo Alto, CA). 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

The use of water injection to control NO emissions to pro- 
posed EPA levels is discussed. The status of this technology is 
summarized with regard to quantity of water, capital cost, mainte- 
nance cost, effect on heat rate, and effect on capacity. (HLW) 


31502 (EPRI-SR—39, pp 20p, Paper 13) Dry NO/sub x/ con- 
trol techniques. White, D.J.; Ward, M.E. (International Harvester, 
San Diego, CA). 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

The basis of this paper is the work that has been performed at 
Solar on an EPRI sponsored program entitled "Advanced Combus- 
tor Development Program”. The major objective of this latter 
program is to demonstrate the feasibility of obtaining low emissions 
and, in particular, low oxides of nitrogen (NO/sub x/) without water 
injection from a combustion system operating on Diesel No. 2 fuel. 
The emission goals of the program are based on the predicted 
allowable emission levels that the Environmental Protection Agency 
are likely to promulgate. Combustor operating conditions of pres- 
sure, temperature, fuel/air ratio, for the demonstration of low emis- 
sions match closely those of a typical utility gas turbine engine. 
Because the demonstration of this technology is to be accomplished 
on a rig model, however, the actual air mass flow is much lower 
than in an engine. The goals of the program are five-fold, as follows: 
to demonstrate low NO/sub x/ emissions on a combustor operating 
at ten atm and 650°F inlet temperature while burning Diesel No. 2; 
to identify and characterize the technology required to achieve low 
emissions including cost and reliability; to demonstrate that the low 
emission combustor can operate over a complete engine cycle in- 
cluding light-off and typical transient; to identify and characterize 
the technology required to ensure that the combustor can operate 
the engine over the necessary load condition, including cost and 
reliability; and to provide design methods for a complete low emis- 
sion combustor suitable for utility gas turbine operation. 
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31503 (EPRI-SR—39, pp 40p, Paper 14) Catalytically-supported 
combustion for emission control. Carrubba, R.V.; Chang, M.; 

Pfefferle, W.C.; Polinski, L.M. (Engelhard Minerals and Chemical 
Corp., Menlo Park, NJ). 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

Catalytically-supported thermal combustion is a novel com- 
bustion process which produces very low pollutant emissions, espe- 
cially NO/sub x/ emissions, at heat release rates and pressure drops 
that are comparable to those in thermal or homogeneous combus- 
tors. Recent laboratory studies have defined the emissions character- 
istics and the required operating temperatures for a variety of fuels, 
including nitrogen-containing fuels, for several experimental cata- 
lysts. Fuels with heating values as low as 60 BTU/ft.* can be burned 
with a very high combustion ney © and with excellent combus- 
tion stability. This result may lead to the practical utilization of fuels 
which cannot be handled by conventional means. The data on 
catalyst performance is discussed in the ¥ ~ of design requirements 
for commercial gas turbine combustors. Several complete combus- 
tors with ratings up to 1MM BTU/hr. have been developed based on 
catalytically-supported thermal combustion. These units demonstrate 
several important technical features, such as rapid startup, low- 
emissions turndown, and operation with liquid fuel. 


31504 (EPRI-SR—39, pp 30p, Paper 15) Effect of fuel nitrogen 
on NO/sub x/ emission from gas turbines. Wilkes, C.; Johnson, R.H. 
(General Electric Co., Schenectady, NY). 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

The results described here were obtained from a field test of a 
25 MW sized gas turbine and from laboratory tests of a full scale 
combustor of a 60 MW machine. The field tests were performed 
using distillate fuel doped with pyridine, a nitrogen bearing com- 
pound typical of those occurring naturally in heavy fuels. Labora- 
tory tests were performed with pyridine doped distillate fuel and 
also with residual fuel and two shale oils. The effect of water 
injection for NO/sub x/ control was also investigated during both 
the laboratory and field tests. From the results of the field and 
laboratory tests, the dependence of NO/sub x/ yield with FBN level 
and water injection rate may be seen. The yield of NO/sub x/ 
decreases from a maximum value of 100 percent at FBN levels of 
less than 0.05 percent by weight, to 40 to 45 percent at a FBN level 
of 0.45 percent by weight. In addition, the NO/sub x/ yield increases 
with water injection rate, the largest increase occurring at low water 
injection rates. These results are in agreement with a previously 
suggested theory in which all of the FBN is initially converted to 
organic NO/sub x/, producing super-equilibrium values of NO/sub 
x/ in the reaction zone of the combustor. As the reaction proceeds, 
some of the NO/sub x/ is reduced to molecular nitrogen and water 
at a rate that is dependent on the level of the total NO/sub x/ 
present in the reaction zone. Thus, smaller yields of NO/sub x/ 
would be expected from fuels containing high levels of FBN. The 
increase in yield with water injection rate is believed to be the result 
of freezing the reaction at an early stage, before the reduction to 
— nitrogen has proceeded to the point of reducing the yield 
value. 


31505 (EPRI-SR—39) Proceedings of the NO/sub x/ control 
technology seminar. (Electric Power Research Inst., Palo Alto, Calif. 
= 1976. 489p. (CONF-760256—). Dep. NTIS, PC A21/MF 
AOl. 


From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 
Separate abstracts were prepared for each of the 16 papers. 


31506 (WSS/CI—77-47) Molecular nitrogen yields from fuel 
nitrogen in backmixed combustion. Corlett, R.C.; Monteith, L.E.; 
Malte, P.C. (Washington Univ., Seattle (USA). Dept. of Mechanical 
Engineering; Washington Univ., Seattle (USA). Dept. of Environ- 
mental Health; Washington State Univ., Pullman (USA). Dept. of 
Mechanical Engineering). 1977. 13p. (CONF-771015—20). 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

The major species disposition of nitrogen from pyridine, 
added to a propane-argon-oxygen stream burned in a jet-stirred 
reactor, was investigated. Fuel/oxidant equivalence ratio ranged 
from 0.9 to 1.5, residence time from 10-50 ms, and temperature from 
1500-1900°K. Nitrogen mass fraction relative to propane plus pyr- 
idine was normally 0.01, in a few cases 0.02. Molecular nitrogen 
(measured by gas chromatograph) included with nitrogen oxides 
(chemiluminescent analyzer) and ammonia and hydrogen cyanide 
(wet chemistry) indicate for each reactor setting a complete nitrogen 
balance consistent with an estimated random error of approximately 
10%. Examination of accumulated results for over 20 best quality 
cases suggest no systematic imbalance. The results are consistent 
with data from comparison runs using atmospheric air oxidant 
(hence no molecular nitrogen measurement) with fuel nitrogen pro- 
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vided in the form of pyridine again, and also as ammonia and nitric 
oxide. 
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GENERAL ENGINEERING 


31507 (CONF-771120—19) Engineer as an expert witness in 
public hearings. Hallett, W.J. (Argonne National Lab., Ill. (USA)). 
1977. Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC A02/MF 
AOl. 

From Winter annual meeting of the American”Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

The obligations and conduct of the engineer as a witness in a 
public hearing are discussed. (TFD) 


31508 Managing plant engineering projects. Stambaugh, A.R. 
(Mound Lab., Miamisburg, OH). Plant Eng. (Barrington, Ill); 1-4(9 
Dec 1976). 

The development of ten principles of successful project man- 
agement and their application to small plant engineering projects are 
presented. (TFD) 


FACILITIES AND EQUIPMENT 


31509 (BDX—613-1870) Simulation modeling of an automated 
material storage/retrieval system. Gallegos, J. (Bendix Corp., Kansas 
City, Mo. (USA)). Mar 1978. Contract EY-76-C-04-0613. 43p. Dep. 
NTIS, PC A03/MF AO1. 

A computer simulation model is presented for an automated 
material storage-and-retrieval system that utilizes bin loading. The 
model is written in General Purpose Simulation System (GPSS) 
language, and it functionally simulates incoming job-arrival rates, 
operator task times, and the travel times of the storage/retrieval 
vehicle. The model is utilized to evaluate the impact of employing 
different types of storage policies, the duration of wait times encoun- 
tered in a priority batch queue, and the expected throughput capac- 
ity of the system under either maximum-input or peak-period condi- 
tions. 


31510 (CONF-780213—3) Stable and unstable crack growth in 
pressure vessel models. Smith, G.C.; Canonico, D.A.; Stelzman, W.J. 
(Oak Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405- 
ENG-26. 24p. Dep. NTIS, PC A02/MF AO1. 

From 107. AIME meeting; Denver, CO, USA (26 Feb 1978). 

Three identical steel pressure vessels with 254-mm (10-in.) 
dia, 38-mm (1.5-in.) wall thicknesses and long, deep machined and 
sharpened axially oriented flaws were tested at three different tem- 
peratures. The vessels were assembled by electron-beam welding 
cylindrical sections with substantially different toughnesses due to 
different heat treatments. Crack extension initiated in relatively 
brittle sections, and the cracks extended both stably and unstably, 
depending on test temperature, toward the tougher sections where 
crack arrest did and did not occur. Charpy impact specimens and 
both slow-bend and dynamic precracked Charpy specimens were 
used for material characterization. The behavior of the vessels is 
described and related to the Charpy data. 


31511 (COO—2733-15) Inelastic bending of beams under time- 
varing moments: a state variable approach. Chang, K.J.; Lance, R.H.; 
Mukherjee, S. (Missouri Univ., Rolla (USA). Rock Mechanics and 
Explosives Research Center; Cornell Univ., Ithaca, N.Y. (USA). 
Dept. of Theoretical and Applied Mechanics). Jan 1978. Contract 
EY-76-S-02-2733. 27p. Dep. NTIS, PC A03/MF AO1. 

The inelastic response of a beam to several time-varying 
moments is presented. The constitutive equations used to describe 
the beam material are due to Hart. This is one of several state 
variable theories of inelastic deformation that have been proposed 
recently. Hart’s equations have been previously shown to accurately 
predict the response of uniaxial specimens to time-varying loads. It is 
seen that Hart’s theory is able to qualitatively simulate various 
phenomena in creep and plasticity such as the effect of previous 
deformation history, yielding, strain recovery, material hardening 
and strain rate sensitivity in this case of bending of a beam. The 
computational scheme used to integrate the equations is very effi- 
cient. 


31512 (FE—2556-13) Development of a ceramic tube heat ex- 
changer with relaxing joint. Monthly technical progress report, Janu- 
ary 1—February 1, 1978. Ward, M.E.; Napier, J.C. (Solar, San 
Diego, Calif. (USA)). 10 Feb 1978. Contract EF-77-C-01-2556. 42p. 
Dep. NTIS, PC A03/MF AO1. 
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The materiais evaluation was completed. Of all materials 
tested (sintered silicon carbide nc-430, super KT silicon carbide and 
alpha sintered silicon carbide) to date, none were found to be 
permeable. Alpha sintered silicon carbide (Carborundum) extruded 
tubes were found to contain large voids/circumferential cracks in 
the tube walls. None of the ceramics tested has sufficient strength to 
be used without any thermal expansion provision between the ce- 
ramic tubes and metal shell and tubes connected to the same header. 
Glass joints made to date have failed the pressure-temperature tests 
due to small voids contained within the glass which are formed 
during glass firing. Modifications are being made in glass joint firing 
methods. A ceramic to metal hemispherical compression joint has 
been made and tested at 1300°F with an internal gas pressure of 80 
psig and end load of 20 kgm for 25 hours without leakage. Buckling 
loads for tubes have been determined as a function of tube length. 
Heat exchanger shell design and thermal sizing have been started. 
Shell insulation requirements have been estimated. 


31513 (FE—2556-14) Development of a ceramic tube heat ex- 
changer with relaxing joint. Monthly technical progress report, Febru- 
ary 1—March 1, 1978. Ward, M.E.; Napier, J.C. (Solar, San Diego, 
Calif. (USA)). 20 Mar 1978. Contract EF-77-C-01-2556. 14p. Dep. 
NTIS, PC A02/MF AO1. 

The first 100 hour environmental-tube interaction test is un- 
derway with 25 hours completed. The incorporation of a metal 
bellows with a metal to ceramic hemispherical joint is recommended 
as the primary system to relieve tube-to-tube expansion differences. 
Thermal sizing of heat exchanger was completed. Design of ceramic 
components has been finalized. Preliminary calculation of tube 
stresses caused by thermal gradients and compressive loading has 
been completed. 


31514 (LA-UR—77-2826) Numerical simulation of wind forces 
on structures. Hirt, C.W.; Stein, L.R. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 12p. (CONF- 
780210—1). Dep. NTIS, PC A02/MF AO1. 

From 3. conference on wind engineering research; Gaines- 
ville, FL, USA (26 Feb 1978). 

The use of numerical methods to predict wind loads on 
structures is explored. It is concluded that useful engineering results 
can be obtained numerically, at reasonable cost, for many different 
problems. However, it is also shown that a considerable amount of 
new methodology is needed before numerical methods can be of 


general utility for wind engineering purposes. These conclusions are 
based on studies performed with a simple numerical solution algo- 
rithm for the time-dependent, three-dimensional, Navier-Stokes 
equations. Calculational results are presented for a variety of simple 
structures subjected to uniform and boundary layer type winds. In 
each example the computer results are compared with wind tunnel 
data. 


31515 (LBL—5299, pp 143-149) Engineering sciences. 1976. 

In Energy and environment. Annual report, 1975. 

The Engineering Sciences Program at Lawrence Berkeley 
Laboratory focuses engineering resources at LBL and the University 
of California on energy and environment-related problems associated 
with transportation systems and on earthquake studies. Research 
programs on mass transit analysis, on the development of full per- 
formance electric cars, on in situ electric resistivity monitoring of 
rock strains for the purpose of predicting earthquakes, and on the 


safety of nuclear power plants subjected to seismic events are 
described. (LCL) 


31516 (ORNL/CON—16) Computer simulation of steady-state 
performance of air-to-air heat pumps. Ellison, R.D.; Creswick, F.A. 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1978. Contract W- 
7405-ENG-26. 104p. Dep. NTIS, PC A06/MF AO1. 

A computer model by which the performance of air-to-air 
heat pumps can be simulated is described. The intended use of the 
model is to evaluate analytically the improvements in performance 
that can be effected by various component improvements. The 
model is based on a trio of independent simulation programs origi- 
nated at the Massachusetts Institute of Technology Heat Transfer 
Laboratory. The three programs have been combined so that user 
intervention and decision making between major steps of the simula- 
tion are unnecessary. The program was further modified by substi- 
tuting a new compressor model and adding a capillary tube model, 
both of which are described. Performance predicted by the comput- 
er model is shown to be in reasonable agreement with performance 
data observed in our laboratory. Planned modifications by which the 
utility of the computer model can be enhanced in the future are 
described. User instructions and a FORTRAN listing of the program 
are included. 


31517 (SAND—77-1712) Initial response of a rock penetrator. 
Longcope, D.B.; Grady, D.E. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Dec 1977. Contract EY-76-C-04-0789. 30p. Dep. NTIS, PC 
A03/MF AOI1. 
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An analysis based on elastic rod theory is given for the early- 
time axisymmetric response of pointed penetrators. Results of mea- 
surements by laser interferometry of the back surface particle veloc- 
ity of laboratory scale penetrators impacted by sandstone targets are 
presented. Values of the initial pressure on the penetrator tip are 
determined which give good agreement between the analytical and 
experimental results. These initial tip pressures are found to be 
approximated by the stress-particle velocity Hugoniot for the target 
material. 


31518 (SAND—77-8290) Stress intensity factor calculations of 
an internal radial edge crack in a cylindrical tube using quarter-point 
finite-element analysis with J-integral techniques. Kan, Y.R. (Sandia 
Labs., Livermore, Calif. (USA)). Feb 1978. Contract EY-76-C-04- 
0789. 28p. Dep. NTIS, PC A03/MF AO}. 

The stress intensity factors, K/sub I/, and compliances for an 
internal radial crack in a cylindrical tube subjected to a uniform 
internal pressure and external loading conditions are calculated using 
the quarter-point finite element analysis and J-integral techniques. 
The results are graphically presented as a function of crack length. 
Under a uniform internal pressure, the K/sub I/ obtained by this 
analysis agrees with the “exact” K/sub I/ calculated by a closed 
form solution with 1.5 percent. An unexpected result was that K/sub 
I/ reached a maximum before the crack reached the outer wall for 
the case of a pair of collinear external forces applied in the direction 
of the radial crack. The magnitude and the location where the peak 
K/sub I/ occurs, was verified by a simplified curved beam model. 


31519 (TAC-HP—77-003) Heat pipe technology: a bibliography 
with abstracts. (New Mexico Univ., Albuquerque (USA)). Oct 1977. 
43p. of New Mexico, Albuquerque. 

This is the third quarterly update for 1977 in Heat Pipe 
Technology. The major portion of this quarter's activities have been 
in the areas of heat pipe applications in solar energy systems, solar 
collectors, and waste heat recovery and utilization. There is also a 
growing number of energy conversion and transport theory publica- 
tions. Forty-four references with abstracts are presented. Indexes are 
included. 


31520 (UCID—17735) SRS: a program for computing and 
matching shock response spectra. Posehn, M.R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 10 Feb 1978. Con- 
tract W-7405-ENG-48. 32p. Dep. NTIS, PC A03/MF AO1. 

A program named SRS is available on the T-DAC computer, 
at B836, and at B854/858 for the calculation of shock response 
spectra of pulse waveforms used in environmental testing. The 
capabilities of the program are described and its use is illustrated by 
an example. 


31521 (UCRL—80268) Variabilities detected by acoustic emis- 
sion from filament-wound aramid fiber/epoxy composite pressure ves- 
sels. Hamstad, M.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 30 Nov 1977. Contract W-7405-ENG-48. 19p. 
(CONF-780503—3). Dep. NTIS, PC A02/MF AO1. 

From 24. international instrumentation symposium; Albuquer- 
que, NM, USA (1 May 1978). 

Two hundred and fifty aramid fiber/epoxy pressure vessels 
were filament-wound over spherical aluminum mandrels under con- 
trolled conditions typical for advanced filament-winding. A random 
set of 30 vessels was proof-tested to 74% of the expected burst 
pressure; acoustic emission data were obtained during the proof test. 
A specially designed fixture was used to permit in situ calibration of 
the acoustic emission system for each vessel by the fracture of a 4- 
mm length of pencil lead (0.3 mm in dia) which was in contact with 
the vessel. Acoustic emission signatures obtained during testing 
showed larger than expected variabilities in the mechanical damage 
done during the proof tests. To date, identification of the cause of 
these variabilities has not been determined. Results demonstrate the 
wide applicability of acoustic emission for identifying the significant 
process-control problems in the manufacture of fiber composites. 


31522 (WAPD-T—2674) Cycle counting procedure for fatigue 
failure preditions for complicated multi-axial stress histories. Jones, 
D.P.; Friedrich, C.M.; Hoppe, R.G. (Bettis Atomic Power Lab., 
West Mifflin, Pa. (USA)). Dec 1977. Contract EY-76-C-11-0014. 
33p. (CONF-770903—8). Dep. NTIS, PC A03/MF AO1. 

From ASME energy technology conference on composites in 
pressure vessels and piping; Houston, TX, USA (18 Sep 1977). 

A procedure has been developed to determine the cumulative 
fatigue damage in structures experiencing complicated multi-axial 
stress histories. The procedure is a generalization of the rainflow 
method developed by Matsuishi and Endo for one-dimensional situa- 
tions. It provides a consistent treatment of three-dimensional stress 
states that is especially suited to computer programming applications 
for the post-processing of finite element stress data. The procedure 
includes a unique method to account for the rotation of principal 
stresses with time during the stress history and for the cumulative 
fatigue damage resulting from partial stress reversals within a stress 
cycle. The general procedure and necessary equations for program- 
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ming are presented. Come are made with life predictions 
using Section III of the ASME Boiler and Pressure Vessel Code for 
two hypothetical multi-axial stress histories for which the principal 
stresses are age | with time. These comparisons show that the 
cycle counting method provides a consistent unambiguous interpre- 
tation of the fatigue design procedure in the ASME Code for these 
cases. Finally, the fatigue life of a perforated plate, as analyzed by 
finite elements, is computed for the combination of several h 
thetical stress histories. This example demonstrates the utility of the 
proposed method when used in conjunction with finite element 
programs. 


31523 Mechanical heat exchange joint. Harrison, H. (to Halm 
Instrument Co., Inc.). US Patent 4,076,076. 28 Feb 1978. Filed date 
12 Jul 1976. 4p. 

A heat-conducting joint suitable for solar heat collectors is 
described. A tubular metal member carries heat-transfer fluid. A 
sheet metal member is in thermal contact with the tubular member 
and one of the members is pre-curved in a plane perpendicular to the 
surface of the sheet into a wave on substantially consisting of a 
plurality of long radius arches joined by short radius cusps. Means 
are provided for first securing the other member while straight to 
the one member near its ends in a manner to prevent sliding of the 
other member on the one member. Means are provided for then 
securing the other member against the one member at the short 
radius cusps, whereby the two members are pressed together elasti- 
cally along at least one line of contact for efficient heat conduction 
between them. 


31524 Charged particle irradiation apparatus. Uehara, K. (to 
Sumitomo Electric Industries, Ltd.). US Patent 4,075,496. 21 Feb 
1978. Filed date 7 Jul 1976. 6p. 

The charged icle Soom generating apparatus irradiates an 
article on all a thereof by scanning the beam across the article 
and magnetically curving the beam, when scanned away from the 
article, to the back side of the article. The magnetic structure 
Oe pes a magnetic field normal to the scanning direction with a 

eld intensity that is greater near the article than it is further from 
the article. This nt in more nearly uniform irradiation of the 
entire peripheral surface of the article. 


31525 (ANL-Trans—1126) Investigations in aeroelastic vibra- 
tion mechanisms and their application in design of tubular heat ex- 
changers. Gross, H.G. (Technische Univ. Hannover (Germany, 
F.R.)). Feb 1978. Translation of German report. 130p. Dep. NTIS, 
PC A07/MF AOl1. 

Thesis. 

Vibration phenomena in tubular heat exchangers subjected to 
crossflow were investigated with a literature search, analysis of 
vibration excitation mechanisms, experimental measurements and 
determinations of the excitation mechanisms, research on methods 
for reducing vibrations in tube banks, and heat exchanger design 
recommendations. It was concluded from these studies that the von 
Karman vortexes, which are easily quantified by means of the 
Strouhal coefficient, do not represent the main excitation in a bundle, 
which is instead due to aeroelastic coupling effects and self-excita- 
tion effects owing to galloping. For this reason, the method previ- 
ously used in designing tube bundles from the technical standpoint of 
vibration factors (avoiding the resonance range of the vortex shed- 
ding frequency and the resonance frequency of the tube) must be 
supplemented by additional measures which also take into account 
the vibration mechanisms discussed above. (LCL) 


31526 Gas filled swivel joint for cryogenic heat pipes. Novoryta, 
R.J.; Dawson, F.W. (to Martin Marietta Corp.). US Patent 
4,069,864. 24 Jan 1978. Filed date 28 Jun 1976. 8p. 

In a vacuum environment such as s , conductive ball and 
socket members are fixed to respective heat pi for permitting 
orthogonal movement of one heat pipe relative to the other and the 
gap between the ball and socket members is maintained under a light 
gas pressure with the low pressure gas forming a low thermal 
impedance path across the gap. 


31527 Dynamic instabilities in tubes of a large capacity, straight- 
tube, once-through sodium heated steam generator. Uenal, H.C.; van 
Gasselt, M.L.G. (TNO, Apeldoorn, Netherlands). Int. J. Heat Mass 
Transfer; 20: No. 12, 1389-1399(Dec 1977). 

Density-wave type dynamic instabilities were detected in the 
tubes of a large-capacity sodium heated steam generator. The peak- 
to- amplitudes of these oscillations varied between 9 and 60 K 

the periods between 4 and 7.6s. Experimental data for the 
periods and the inception conditions of the dynamic instabilities, and 
the data found in literature obtained for a tube and a rectangular 
channel across which pressure drop is constant, were correlated 
with simple equations for the following range of conditions: pres- 
sure: 4.1 to 17 MN/m? exit quality: 0.27 to 1.59; inlet subcooling: 3 
to 111 K; ratio of heated length to hydraulic diameter: 153 to 1921; 
hydraulic diameter: 0.0045 to 0.0126m; enthalpy rise in the channel: 
582 to 2130 kJ/kg; mass velocity: 353 to 2088 kg/m’s; average heat 
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flux 0.1 to 3.25 MW/m2 period: 0.35 to 7.6s. At the start of dynamic 
instabilities, the steam quality (or the enthalpy of the steam or steam/ 
water mixture) at the outlet of a boiling channel is constant for a 
given subcooling, pressure and geometry in the low-subcooling 
range, and for a given pressure and geometry for the range of 
medium and high Seendinne. The period of the d ic instabil- 
ities is a function of the transit time of a fluid icle in the boilin 
region of a channel, the Froude number and the ratio of the len 

of the boiling region to the total heated length. A hot channel factor 
has also been established, which relates the operating conditions in 
the tube in which the dynamic instabilities occur first, to the average 
operating conditions in the steam generator. 


31528 Penetration resistant barrier. Hoover, W.R.; Mead, K.E.; 
Street, H.K. (to Energy Research and Development Administra- 
tion). US Patent 4,049,864. 20 Sep 1977. Filed date 12 Feb 1976. 4p. 

PAT-APPL-657,518. 

A barrier for resisting penetration by such as hand tools and 
oxy-acetylene cutting torches is described. The barrier comprises a 
layer of firebrick, which is preferably pwd impregna sand- 
wiched between inner and outer layers of steel. Between the fire- 
brick and steel are layers of resilient rubber-like filler. 


Modified fibrous aerosol generator. Ortiz, L.W.; Black, 
H.E.; Coulter, J.R. (Los Alamos Scientific Lab., NM). Ann. Occup. 
Hyg.; 20: No. 1, 25-37(Jul 1977). 

A fibrous aerosol generator has been constructed and tested 
with seven different fibrous glass materials. Principles of generator 
operation and construction are presented. Performance tests include 
aerosol generation i ta and aerosol mass output capabili- 
ty. Extended operation (> 2000 h) has demonstrated the reliability of 
this generator. 


31530 Stress concentrations around multiple windows in a high- 
pressure vessel. Field, J.E.; Kirkwood, W.F. (Univ. of California, 
Livermore). Exp. Mech.; 17: No. 6, 223-227(Jun 1977). 

A pressure vessel with four radial windows was designed in 
which to conduct equation-of-state experiments at pressures up to 1 
GPa (145,000 psi). To determine the relative safety of the vessel, the 
stress distribution in the cylindrical sidewalls, particularly the stress 
concentration near the window openings, was studied. Conventional 
analysis was used for the initial evaluation but was found to give 
somewhat higher stress values than were actually present. Better 
determinations of the stress distribution were obtained by photoelas- 
tic analysis of a model of the pressure vessel liner and by proof tests 
with strain gages of the actual liner and the assembled pressure 
vessel. +7” the tapered sapphire windows, loaded in com- 
pression by the internal pressure in the vessel, modify the stress 
distribution sufficiently to allow operation at higher pressures than 
otherwise would be attainable. Design features of the pressure vessel 
are presented, together with a synoptic stress analysis, a photoelastic 
analysis, and results of the strain-gage studies. 


31531 Flight-test base pressure measurements in turbulent flow. 
Bulmer, B.M. (Sandia Labs., Albuquerque, NM). AJAA (Am. Inst. 
Aeronaut. Astronaut.) J.; 14: No. 12, 1783-1785(Dec 1976). 

Determination of the recirculating base-flow properties in the 
near wake of a slender cone is important in several re-entry applica- 
tions. Flight-test base pressure measurements for four relatively 
sharp, slender re-entry vehicles (RVs) are presented. The data en- 
compass the hypersonic, supersonic, and subsonic flow regimes (M/ 
sub infinity/ = 0.5 to 15) and are correlated to provide an empirical 
prediction capability for vehicles premcnnatad by very low heat- 
shield ablation rates in turbulent flow (mass addition parameter m/p/ 
sub infinity/V/sub infinity/A/sub B/ less than 0.001). 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 30785, 30787, 30788, 31061, 
31685, 32379, 32380, 32383, 32385, 32386, 32387, 32388, 32389, 
32390, 32391, 32405, 32413, 32420 


31532 (N—77-14429) Superconducting cavity-stabilized maser 
oscillator. Higa, W.H. (Jet Propulsion Lab., Pasadena, Calif. (USA)). 
15 Dec 1976. Contract NAS7-100. 22p. (NASA-CR—149278; JPL- 
TM—33-805). NTIS PC A02/MF AO1. 

The possibility of integrating a superconducting cavity with a 
traveling wave maser is explored to obtain a frequency standard 
with very high spectral purity. 


31533 (N—77-29421) Realization of a primary voltage standard 
based on the Josephson effect. Andreone, D.; Arri, E.; Marullo, G. 
(Istituto Elettrotecnico Nazionale, Turin (Italy)). Jun 1975. 44p. 
(IENGF-RT—252). NTIS PC A03/MF AO1. 

Experimental equipment and measurement procedures are 
described which are used in developing a primary voltage standard 
based on the ac Johnson effect in order to link the national voltage 
unit to the universal constant 2 e/h. Use was made of niobium point 
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Josephson junctions producing a voltage of about 1 mV. This 
voltage was measured in national units by comparison with the EMF 
of saturated batteries. The relation between the two voltages is 
determined by equilibrium in voltage drop over two resistors of 1 
ohm and 1000 ohm in an oil bath through which the same current 
runs. 


31534 Josephson point detector in the 8-mm band. Korchuganov, 
V.P.; Lyubimova, T.F.; Murminova, T.M.; Etkin, V.S. Radiotekh. 
Elektron.; 22: No. 3, 646-648(Mar 1977). (In Russian). 

The results of an experimental investigation of an 8-mm 
wavelength band detector in a standard waveguide on Josephson 
ps srconducting point contacts are given. This causes certain diffi- 

ties, but the theoretical value of sensitivity, if noises of the second 
pom | of the radiometer are ignored, is equal to 0.0024° which is 
one’ order of magnitude better than the experimentally obtained 
value. It was found that by improving the circuits and takeoff of the 
contacts it is possible to make further improvement in the sensitivity 
of the wide-band radiometers. 


31535 Superconducting dynamoelectric machine having a liquid 
metal shield. Litz, D.C. (to Westinghouse Electric Corp.). US Patent 
4,076,988. 28 Feb 1978. Filed date 7 Aug 1976. 6p. 

A superconducting synchronous motor or generator is de- 
scribed which utilizes separate radiation and damper shields around a 
superconducting field winding on the machine rotor. The damper 
shield includes a pair of concentrically disposed cylinders held in 
radial spaced relationship with each other by pillar type structural 
members. A liquid metal fills the space between the concentric 
cylinders and as the rotor, including the cylinders, is accelerated to 
its operating speed, the liquid metal likewise will reach synchronous 
speed as a result of viscous drag between the liquid metal and the 
cylinder walls. During operation, the rotor shielding function is 
performed by the electrically conducting liquid metal moving at 
synchronous speed during steady state operation. Current generated 
in the liquid metal shields the superconducting field winding from 
alternating flux generated in the armature due to phase imbalance 
and harmonics. During fault conditions, such as a terminal short 
circuit, currents are generated in the liquid metal to shield the high 
armature demagnetizing flux from the superconducting winding. 
These currents in the liquid metal react with the field flux in the air 
gap to produce body forces in the liquid metal which result in the 
motion of fluid particles. Forces moving in a radial direction would 
tend to establish a pressure gradient in the liquid metal, but since the 
liquid metal is free to move and the pressure gradient cannot be 
maintained, flow takes place in the space between cylinders to 
equalize the pressure in the annulus which contains the liquid metal. 
Also, since circumferential body forces can transmit shear only by 
viscous forces, the torque reaction is significantly reduced. 


31536 Pressure support for limiting strain in a superconducting 
winding. Marston, P.G.; Nolan, J.J. (to Sala Magnetics, Inc.). US 
Patent 4,066,991. 3 Jan 1978. Filed date 20 Nov 1975. 6p. 

A pressure support unit is described for limiting strain in a 
superconducting winding including a restraining member surround- 
ing the superconducting winding; and a pressure compartment, 
having at least one segment for receiving pressurized fluid, disposed 
between the superconducting winding and the restraining member; 
and a pressure support system comprising a plurality of such pres- 
sure support units. 


31537 Rotary electrical machines having a superconducting field 
winding. Mailfert, A.; Boyer, L. (to Agence Nationale de Valorisa- 
tion de la Recherche). US Patent 4,058,747. 15 Nov 1977. Priority 
date 17 Apr 1975, France. 6p. 

The synchronous rotary electric machine has a stationary 
superconducting dc field winding, a rotatable mechanical torque 
transmission shaft which carries normally conducting polyphase 
windings for providing a rotating field when ac currents circulate 
therein, and stationary auxiliary dc windings constructed to deliver a 
magnetic field. The currents in the auxiliary windings are adjusted 
for maintaining the torque and axial force tending to move the field 
winding under a predetermined value. 


31538 Superconducting magnet cooling system. Arend, P.C.V.; 
Fowler, W.B. (to Energy Research and Development Administra- 
tion). US Patent 4,048,437. 13 Sep 1977. Filed date 6 Jun 1975. 6p. 

PAT-APPL-584,423. 

A device is provided for cooling a conductor to the supercon- 
ducting state. The conductor is positioned within an inner conduit 
through which is flowing a supercooled liquid coolant in physical 
contact with the conductor. The inner conduit is positioned within 
an outer conduit so that an annular open space is formed there- 
between. Through the annular space is flowing coolant in the boiling 
liquid state. Heat generated by the conductor is transferred by 
convection within the supercooled liquid coolant to the inner wall of 
the inner conduit and then is removed by the boiling liquid coolant, 
making the heat removal from the conductor relatively independent 
of cunlboster length. 
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31539 Scanning system. Downing, R.W. US Patent Application 
776,384. 10 Mar 1977. 6p. 

A cathode ray tube system used as a source of light in precise 
locations for applications such as automatic film scanning is im- 
proved by disposing an annular light collector about the axis of the 
system. The light collector responds to the light from the cathode 
ray tube and provides a signal that is responsive to that light. 
Changes in the amount of light from the cathode ray tube caused 
either by blemishes in the phosphors or by defects in the accelerating 
or focusing systems cause changes in the output signal from the light 
collector. These changes can be used to generate a corrective si 
for automatic gain control of the cathode ray tube or for detection of 
erroneous responses caused by changes in the light level. 


31540 Investigation of stability of composite superconductors in 
typical coil configurations. Miller, J.R.; Lue, J.W.; Dresner, L. (Oak 
Ridge National Lab., TN). JEEE Trans. Magn.; MAG-13: No. 1, 24- 
27(Jan 1977). 

The stability of various composite conduct designs in realistic 
coil environments has been combined. The velocity of propagation 
or contraction of a normal region, the full recovery current, and the 
minimum propagating current in a coil segment was measured. The 
dependence of these measurements on background field, transport 
current, electrical insulation, cooling passage size and orientation, 
and proximity of other conductors was examined. Comparison of 
experiment and calculation provides indirect information about local 
heat transfer to the helium bath and direct information about safe 
operating current limits for particular coil designs. 


31541 Cryogenically stable hollow conductors cooled by supercri- 
tical helium. Hilal, M.A.; Boom, R.W. (Univ. of Wisconsin, Madi- 
son). pp 695-699 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 


(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A steady state cryogenic stability criterion is defined for 
hollow conductors whereas under all possible steady state conditions 
the flowing helium can remove the heat generated by the conductor. 
This will require excessive amounts of pumped helium. The demand 
in the refrigeration power in this case will be increased due to an 
irreversible increase in entropy associated with pumping as discussed 
in the paper. 


31542 Potential damage to dc superconducting magnets due to 
high frequency electromagnetic waves. Gabriel, G.J. (Univ. of Notre 
Dame, IN); Burkhart, J.A. pp 741-745 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Experimental data are presented in support of the hypothesis 
that a DC superconducting magnet coil does not behave strictly as 
an inductor, but as a complicated electrodynamic device capable of 
supporting electromagnetic waves. Travel times of nanosecond 
pulses and evidence of sinusoidal standing waves have been observed 
on a prototype four-layer solenoidal coil at room temperature. 
Ringing observed during switching transients appears as a sequence 
of multiply reflected square pulses whose durations are related to the 
layer lengths. With sinusoidal excitation of the coil, the voltage 
amplitude between a pair of points on the coil exhibits maxima at 
those frequencies such that the distance between these points is an 
odd multiple of half wavelength in free space. The voltage amplitude 
at the lowest order maximum is three times the input voltage. Such 
behavior is typical of wave propagation and agrees with a prelimi- 
nary analysis based on waveguide theory. The above findings have 
direct bearing on coil protection in light of experimental evidence of 
interlayer voltage breakdown. One common scheme of protecting 
superconducting magnets against excessive ohmic heating due to 
quenches is to disconnect the power supply according to a pre- 
scribed threshold terminal voltage, while a resistor is shunted across 
the coil to limit the reverse voltage induced by collapse of the 
magnetic field. This scheme is founded on the circuit theory of 
inductors and as such ignores the spatial distribution of voltages and 
currents, a problem which lies in the realm of electrodynamic field 
theory. Our evidence indicates that any disturbance, such as that 
resulting from switching or sudden fault, initiates multiple reflections 
(electromagnetic wave instabilities) between layers, thus the 
possibility for sufficiently high voltages to cause breakdown. Such 
events occur during the first few microseconds of the normal expo- 
nential decay whose duration can be of the order of seconds. 


31543 Cryostability experiments of force cooled superconductors. 
Hoenig, M.O.; Montgomery, A.G. (Massachusetts Inst. of Tech., 
Cambridge). pp 780-781 of Proceedings of the seventh symposium 





3256 ENERGY RESEARCH ABSTRACTS 


on engineering problems of fusion research. Vol. I. Lubell, M.S. 
(ed.). New York; Institute of Electrical and Electronics Engineers 
Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

We are reporting on the results of new experiments in the 
testing of cryostability of a Force Cooled Superconducting (FCS) 
cable. The cable was tested at a steady field (8T), steady current, 
helium flow and helium pressure as well as a transient heating pulse. 
Although the cable had a looser weave than our previous test coil it 
demonstrated about 30 percent higher recovery currents under iden- 
tical operating conditions. In these experiments we were able to 
demonstrate the independence of recovery current over a wide 
range of flow and a limited inverse dependence of recovery current 
as a function of mean helium pressure. 


31544 Compressive strength of glass fiber reinforced composites 
at room temperature, 77 K and 4.2 K. Stone, E.L.; Young, W.C. 
(Univ. of Wisconsin, Madison). pp 1510-1512 of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
II. Lubell, M.S. (ed.). New York; Institute of Electrical and Elec- 
tronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

Experiments to determine the ultimate compressive strengths 
of industrial high-pressure laminates are reported. The choice of 
materials has been restricted to low cost unidirectional glass fiber 
and glass cloth reinforcement in matrices of polyester, vinyl ester, 
and epoxy. Measurements on 1.27 cm diameter rods at room tem- 
perature, 77 k and 4.2 k have been made. 


31545 Measurements of mechanical properties of glass fiber rein- 
forced epoxy resin. Giesen, B. (EURATOM-KFA, Juelich, Ger.); 
Schwarz, U.; Willms, H.; Flatz, J.; Pohsner, G. pp 1514-1517 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. II. Lubell, M.S. (ed.). p York; Institute of 
Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The mechanical properties of glassfiber reinforced epoxy 
resin can be obtained by special measurements only. The fabricating 
methods of the test samples and the test procedure are described. 
The test results are discussed. 


31546 Theory of the unbiased Josephson junction parametric 
amplifier. Feldman, M.J. Berkeley, CA; Univ. of California (1976). 
189p. University Microfilms Order No. 77-4451. 

Thesis (Ph. D.). 

The superconducting unbiased parametric amplifier promises 
to be a valuable device for millimeter-wave astronomy. Equations 
describing parametric amplification with an unbiased series array of 
Josephson junctions were set up and solved. The noise temperature 
of this device is calculated and its handwidth and pump powerwidth 
are computed. Equations describing saturation by thermal radiation 
are derived. A detailed comparison of the theory with previous 
experiments using a series array of Josephson microbridges as the 
active element is made. In most instances the experiments are found 
to agree well with the theory. Throughout this work are extensive 
intuitive discussions of the meaning and relevance of the various 
parameters, equations, and concepts involved in the theory. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


31547 (COO—3084/55) Numerical investigation of plane strain 
stable crack growth under small scale yielding conditions. Sorensen, 
E.P. (Brown Univ., Providence, R.I. (USA). Div. of Engineering). 
Sep 1977. Contract EY-76-S-02-3084. 48p. (CONF-771140—3). Dep. 
NTIS, PC A03/MF AO1. 

From ASTM symposium on the influence of carbon, nitro- 
gen, and residual element chemistry on the behavior of austenitic 
= steels used in construction; Atlanta, GA, USA (14 Nov 
1977). 

Plane strain crack advance under small scale yielding condi- 
tions in elastic-perfectly plastic and power law hardening materials 
was investigated numerically via the finite element method. Results 
indicate that the stress distribution ahead of a growing crack is 
essentially the same as that ahead of a stationary crack, and the 
numerically evaluated steady state crack tip profiles reflect a vertical 
tangent at the extending crack tip which corresponds to the theoreti- 
cally predicted outline. It was found that the increment ddelta/sub t/ 
in crack tip opening, when loads are increased at fixed crack length, 
seems to be uniquely related to dJ/sigmao irrespective of the amount 
of previous crack growth, and for increments dl of crack advance at 
constant external load, this quantity appears related to J/sigmaor dl 
when evaluated at distance r from the tip. A discussion of proposed 
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fracture parameters for continued crack growth (as opposed to 
growth initiation) is included. 


31548 (LA—7098-PR) Respirator studies for the Nuclear Regu- 
latory Commission. Protection factors for supplied-air respirators. 
Progress report, October 1, 1976—September 30, 1977. Hack, A.; 
Bradley, O.D.; Trujillo, A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Dec 1977. Contract W-7405-ENG-36. 35p. Dep. NTIS, PC 
A03/MF AO1. 

This report describes the work performed during FY 1977 for 
the Nuclear Regulatory Commission. The Protection Factors (effi- 
ciency) provided by 25 NIOSH approved supplied-air respirators 
were determined while the devices were worn by a panel of anthro- 
pometrically selected test subjects. The major recommendation was 
that demand-type respirators should neither be used nor approved. 


31549 (SAND—77-1555) Public protection strategies in the 
event of a nuclear reactor accident: multicompartment ventilation 
model for shelters. Aldrich, D.C.; Ericson, D.M. Jr. (Massachusetts 
Inst. of Tech., Cambridge (USA). Dept. of Nuclear Engineering; 
Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 1978. Contract EY- 
76-C-04-0789. 47p. Dep. NTIS, PC A03/MF AOI. 

A multicompartment ventilation model has been presented for 
the calculation of airborne radioactive material concentrations inter- 
nal to structures. The model was used to estimate the potential 
effectiveness of sheltering in reducing the dose due to inhaled 
radionuclides. The sensitivity of the model to parameter values and 
protection strategies was discussed. Using ‘best estimate” values for 
the model parameters, this analysis indicated that sheltered individ- 
uals received a reduction of 35 percent in the dose from inhaled 
radionuclides. Larger reductions would be possible if lower values of 
the ventilation rate n, could be achieved by either tighter building 
construction or emergency sealing of openings in the structure. Such 
emergency means could include taping windows, placing wet paper 
over cracks, etc. Further analysis indicated that the strategy of 
opening doors and windows, turning on ventilating systems, etc., in 
an attempt to “air-out” the structure after the cloud of radioactive 
material had passed will most likely not contribute significantly to 
reduction in dose due to inhaled radionuclides unless very low initial 
ventilation rates are achieved. Although the available data did not 
allow quantitative predictions of dose reductions afforded by base- 
ments or other appropriately sealed-off rooms, preliminary analysis 
indicated qualitatively that they could be significant. 


31550 (TREE—1214) Double bibbed supplied-air hood. Musen, 
L.G. (Idaho National Engineering Lab., Idaho Falls (USA)). Feb 
1978. Contract EY-76-C-07-1570. 66p. Dep. NTIS, PC A04/MF 
AOl. 

A supplied-air hood constructed by Safety and Supply Com- 
pany, Seattle, Washington, was evaluated for personnel protection in 
high concentrations of either dust, vapor, or radioactive particulates. 
The hood was evaluated in a test atmosphere of dioctyl-phthalate 
(DOP) polydispersed aerosol, with human subjects wearing the 
hood. The hood was evaluated by a series of exercises testing for 
noise levels, temperatures, communications, and the degree of pro- 
tection provided. Recommendations for use and construction are 
made. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 31509, 31557 


31551 (EPRI-NP—691) Analysis of some uranium oxide and 
mixed-oxide lattice measurements. Final report. Sher, R.; Fiarman, S. 
(Stanford Univ., Calif. (USA). Dept. of Mechanical Engineering). 
Feb 1978. 63p. Dep. NTIS, PC A04/MF AO1. 

Critical experiments on twelve water-moderated lattices per- 
formed at Battelle Northwest Laboratories in 1975 are reviewed. Six 
lattices were fueled with UO:, six with mixed-oxide (2% Pu) fuel. 
For each fuel, half the lattices had borated water. Critical loadings 
for all lattices, and rhozs, deltazs, and disadvantage factors for some 
were measured. Certain experimental corrections are discussed and 
applied to these measurements. In addition, multi-group transport 
and Monte Carlo calculations of these lattices are reported. It is 
concluded that these experiments are useful benchmarks for k/sub 
eff/, but that uncertainties and inconsistencies in most of the reaction 
rate measurements probably preclude the use of the latter data as 
benchmarks. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 30386 


31552 (DP-MS—77-71) Temperature distribution in spent fuel 
shipping baskets. Yau, W.F.; Harris, S.D. (Du Pont de Nemours 
(E.1.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 1978. 
Contract EY-76-C-09-0001. 9p. (CONF-780506—3). Dep. NTIS, PC 
A02/MF AOl1. 





JULY 15, 1978 


From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

An analytical method was developed for estimating tempera- 
tures in solid metal shipping container inserts (baskets) containing 
irradiated fuel assemblies. The problem is formulated in two dimen- 
sions as steady-state conduction over the basket cross section. The 
fuel assemblies are treated as line sources of heat inside a simply 
connected region for a solid design or a doubly connected region for 
an annular design. The method of images is used to construct 
cylindrical harmonics around isolated singularities. These harmonics 
are solutions to Poisson's equation, and the boundary conditions are 
satisfied by linear combination. The fuel arrangement and the rates 
of heat generation of the fuel assemblies are left in general form. 
Two solutions are given for baskets containing up to N fuel assem- 
blies. These solutions calculate the temperatures in the basket materi- 
als relative to the outside surfaces of the baskets. The solution for the 
annular design assumes an adiabatic inner surface. The solution for 
the solid design allows multiple rings of holes. 


31553 (HEDL-TME—71-167) Failure, incident, and malfunction 
report No. 18-71. Arrival of contaminated “rover’’cask. Part II. Car- 
penter, G.D.; Backman, G.E.; Heck, E.N.; Mayfield, D.L.; Praetor- 
lus, P.R.; Strickland, G.C.; Yesberger, G.R. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 18 Nov 1971. Contract 
EY-76-C-14-2170. 8p. NTIS, MF AOl1. 

Portions of document are illegible. 


31554 (ORNL—5295, pp 76-78) Miscellaneous programs. Oct 
1977. 

In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

Large (23-22-ton) casks are being drop tested. Cements are 
being developed for plugging drill holes in a waste repository area. 
The journal “Nuclear Safety” is discussed and some recent articles 
listed. A transportation study is being undertaken for the Office of 
Waste Isolation. (DLC) 


31555 (SAND—77-1939) Dynamic tests on metallic impact limit- 
ers. Sagartz, M.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 
1978. Contract EY-76-C-04-0789. 3lp. Dep. NTIS, PC A03/MF 
AOl. 

Three different types of metallic impact limiters were tested; 
plain fins, laterally stiffened fins and tubes whose axes were aligned 
with the direction of impact. All specimens were made of 304 
stainless steel and were annealed before testing. A heavy steel drop 
table of variable mass and moving at about 13.4 m/s (44 ft/s) was 
used to impact the specimens which were mounted on a stationary 
base. Impact velocity, drop table acceleration vs. time and force vs. 
time were measured on each test and were used to calculate the 
energy absorbed by the impact limiters. Results showed that the 
peak stress that a plain fin can transmit to the cask body can be 
several times the static yield stress of the fin. Also as buckling 
proceeds the load in a plain fin drops significantly and the rate at 
which it absorbs energy falls off dramatically, making the fin a rather 
inefficient energy absorber overall. The laterally stiffened fin and the 
cylinders did not exhibit this rapid decrease in load-carrying capac- 
ity with deformation and hence were able to absorb relatively more 
energy per unit volume of material. 


31556 (SAND—78-0125C) Analysis of the qualification test 
standards for small radioactive material shipping packages. McClure, 
J.D. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Contract 
EY-76-C-04-0789. 7p. (CONF-780506—5). Dep. NTIS, PC A02/MF 
AOl. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

The study compares the severity of the existing regulatory 
standards which are used to license radioactive material (RAM) 
shipping packages with the severity of transportation accidents. The 
basic findings of the study indicate that the present regulatory 
standards provide significantly higher levels of protection for surface 
transportation modes (truck, rail) than for RAM packages shipped 
by aircraft. It was also determined that crush can occur in all of the 
transport modes and is not presently included in existing regulations 
for accident conditions. Test proposals are included for the surface 
transport mode (truck, rail) and the air transport mode. 


31557 Neutron multiplication and shielding problems in pressur- 
ized water reactor spent fuel shipping casks. Devillers, C. (CEA-CEN 
de Saclay, Gif-sur-Yvette, France); Blum, P. Nucl. Technol.; 35: No. 
1, 112-118(Aug 1977). 

To evaluate the degree of accuracy of computational methods 
used in the shield design of spent fuel shipping casks, comparisons 
have been made between biological dose-rate calculations and mea- 
surements at the surface of a cask carrying three pressurized water 
reactor fuel assemblies. Neutron dose-rate measurements made with 
the fuel-carrying region successively wet and dry are also used to 
derive an experimental value of the k/sub eff/ of the wet fuel 
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assemblies. Results obtained by this method are shown to be consist- 
ent with criticality calculations, taking into account fuel depletion. 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 31654 


31558 Method and apparatus for the laying of a submerged 
pipeline such as a submarine pipeline. Lamy, J.E. (to C.G. Doris 
(Compagnie Generale pour les Developments Operationels des Ri- 
chesses Sous-marines)). US Patent 4,062,198. 13 Dec 1977. Priority 
date 30 May 1975, France. 6p. 

A method and apparatus are disclosed for laying a submerged 
pipeline, such as a submarine pipeline, on the bed of a body of water 
along a path which crosses a ditch in the bed in which there is a 
current transverse to the pipeline, the depth of the body of water 
being at a maximum in the ditch and the pipeline being drawn along 
the bed from a shore towards open water, wherein at least one 
ballast tube is integrally associated with the pipeline so that a portion 
of the pipeline with the associated ballast tube takes up a position 
within the ditch in substantially U-form, the ballast tube being filled 
partly with air and partly with water which collects in the portion of 
the ballast tube of substantially U-form whereby the apparent weight 
of the pipeline is increased solely with respect to the portion thereof 
located in the ditch, the water remaining in position in the portion of 
the ballast tube temporarily located within the ditch as the pipeline 
and the associated ballast tube move forward during the laying 
operation. An air circulation pipe may be associated with the ballast 
tube, being preferably located inside the ballast tube, the pipe placing 
the part of the space within the ballast tube near the front end 
thereof into communication with a source of air located on land. 


31559 Method and device for connecting sub-marine pipelines to 
a weight platform. Gerbault, M.; Gair, R. (to Sea Tank Co. S.A.). US 
Patent 4,058,987. 22 Nov 1977. Priority date 14 Feb 1975, France. 
6p. 

A method and device are described for connecting submarine 
pipelines to a marine platform resting by its weight on the sea bed 
and called a weight-platform, whose object is to dispense with the 
intervention of frog-men which was necessary up till now to make 
such connections. The essential feature of the invention consists in 
inserting each pipeline to be connected in the base of the platform 
through a cavity whose dimensions are determined so as to enable 
both the installing of the fluid-tight sealing means necessary for the 
connecting operation and the free play of the pipeline during oper- 
ation. That method and device are applicable to all marine oil fields 
to ensure the reliability of the connections and the reducing of the 
dangers of pollution. 


31560 Cross-shaped joint cover member for generally rectangular 
composite insulating panels forming wall portion of insulated cryogenic 
liquid container. Smith, R.E. (to Owens-Corning Fiberglas Corp.). 
US Patent 4,050,608. 27 Sep 1977. Filed date 3 Nov 1975. 14p. 

Composite panels each having a casing and insulating material 
in the casing are mounted in a covering layer over the inside of a 
supporting structure by mechanical fastening means. Joint cover 
members including insulating material and outer facing material are 
disposed in the spaces between casings of adjacent composite panels. 
The outer facing material is sealed to front panel portions of the 
casings to form a primary barrier for cryogenic liquids therewith. An 
additional secondary barrier may be provided by using composite 
panels with interior panels in the casings sealed to inner sides thereof 
and dividing the casings into front and rear compartments, each 
having insulation therein, and using front and rear joint cover 
members, the outer facing material of the rear joint cover members 
being sealed to outer sides of the casings of adjacent composite 
panels to form a secondary barrier with the interior panels of the 
composite panels. 


31561 Heat insulating device for low temperature liquified gas 
storage tanks. Okamoto, T.; Nishimoto, T.; Sawada, K.; Hayakawa, 
K.; Kurihara, T. (to Hitachi Shipbuilding and Engineering Co.). US 
Patent 4,050,609. 27 Sep 1977. Filed date 13 Sep :976. 6p. 

The insulating construction for a low temperature liquified 
gas storage tank consists of a plurality of heat insulating blocks or 
plates of rigid foam, each covered with a gas-tight sheet bonded 
thereto and each bolted at its approximate center to the outer wall of 
the tank. The joints between adjacent plates are filled with a heat 
insulating material and a gas-tight cover is applied to the ex 
portions of this filler material and to the exposed ends of the bolts. 
Preferably, the inner surfaces of the plates are separated from the 
outer wall of the tank by spacers, providing a space which is filled 
with a soft foam resin and which forms a passage for conducting any 
leakage gas from the tank to a pipe located in a plate below the 
bottom of the tank and discharging such gas to the outside of the 
insulating construction. 
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31562 Tanker for liquified and/or compressed gas. Bognaes, R..; 
Solberg, O. (to Kvaerner Brug A/S). US Patent 3,680,323. 1 Aug 
1972. Priority date 10 Oct 1969, Norway. 14p. 

Reissued 1 Nov 1977 as Re. 29,463. 

In a marine vessel having a hull structure for transporting or 
storing a cargo tank adapted to contain liquefied and/or compressed 
gas, the tank is supported by an annular skirt having opposed edges 
integrally secured respectively to the hull structure and to a periph- 
eral portion of the tank; the skirt minimizes the stresses transferred 
between the tank and the hull structure and is adapted to accommo- 
date changes in the dimensional characteristics of the tank, due to 
temperature changes therein, independently of the hull structure. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 30263, 30266 


31563 Mine roof support. Spies, K. (to Bochumer Eisenhutte 
Heintzmann, GmbH and Co.). US Patent 4,065,930. 3 Jan 1978. 
Priority date 19 May 1976, German, Federal Republic of (F.R. 
Germany). 8p. 

The mine roof support for an underground mine gallery 
includes a sole plate resting on the floor of the mine gallery, a roof 
shield pressed against the roof of the mine gallery by a plurality of 
hydraulically operated props, and means for maintaining the position 
of the props relative to the sole plate and the roof shield. 


31564 Shear sub for drill string. Collins, K.L. (to Gulf Oil 
Corp.). US Patent 4,064,953. 27 Dec 1977. Filed date 22 Jun 1976. 
4p. 

A shear sub for installation in the drill string used to rotate a 
drill bit in the drilling of wells that includes a mandrel extending 
upwardly for connection to the drill string is described. A housing 
slidably enclosing the mandrel extends downwardly below the man- 
drel and is threaded for connection directly, or indirectly, through 
joints of drill pipe to the drill bit. Rotation and longitudinal move- 
ment of the housing relative to the mandrel during drilling is 
prevented by shear pins which engage the housing and the mandrel 
to hold the housing in a position in which lugs extending inwardly 
therefrom are directly above and in alignment with splines extending 
outwardly from the mandrel. If an obstruction to drilling occurs that 
results in excessive torque on the drill string, the shear pins are 
sheared. On lifting and rotating the drill string, the mandrel moves 
upwardly relative to the housing whereupon the lugs interlock with 
the splines to allow rotation of the drill bit as it is lifted off bottom. 


31565 Self-contained mooring system for a drill ship. Thornburg, 
R.B. (to Global Marine, Inc.). US Patent 4,064,822. 27 Dec 1977. 
Filed date 20 Sep 1976. 6p. 

A mooring system for a drill ship is described that has an 
annular cell mounted in the bottom of the hull concentrically around 
the moon pool. A plurality of annular cable drums are rotatable 
within the cell, the drums and the cell being rotatable about a 
common vertical axis. Anchor cables wound on the respective 
drums are directed by sheaves through the bottom of the cell 
through an opening in the bottom of the hull to anchors on the 
ocean floor for anchoring the vessel over a drill site. The drums are 
individually driven to adjust the associated cable, while the entire 
cell together with the drums is rotated within the hull to change the 
heading of the vessel relative to the anchors. 


31566 Grouting system and arrangement for offshore structure. 
Coone, M.G.; Hoffman, E.E. (to Lynes, Inc.). US Patent 4,063,421. 
20 Dec 1977. Filed date 4 Aug 1975. 6p. 

An inflatable seal is first effected adjacent the lower end of 
the annular space between a piling and a jacket of a supporting leg of 
an offshore structure and thereafter grouting material is inserted into 
the annular space between the jacket and the piling. After the seal 
has been effected, means trap inflating fluid in the seal adjacent the 
lower end of the annular space while grouting material is discharged 
into the space. 


31567 Well tool adapted to be locked within and sealed with 

respect to the bore of the well conduit. Smith, J.D. (to Cameron Iron 

bg Fg US Patent 4,058,162. 15 Nov 1977. Filed date 22 Apr 
. 14p. 


There is disclosed well apparatus which comprises a well 
conduit having a bore therethrough and a well tool having means 
thereon for releasably locking it within and sealing it with respect to 
the bore of the well conduit when lowered therein. 


LASERS 


REFER ALSO TO CITATION(S) 30355, 31619, 32204, 32205, 32459 
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31568 (CONF-770402—1) CO. magnetohy 

berman, L.M.; Vorob’yov, V.S.; Ivanov, R.S. (Energy 

Development Administration, Washington, D.C. (USA). Div. of 
Magnetohydrodynamics). 1977. 69p. Dep. NTIS, PC A04/MF AOI. 

From The US-USSR Steering Committee for cooperation in 
MHD; Washington, DC, USA (13 Apr 1977). 

Two types of powerful, continuous action gas lasers are being 
most actively developed at the present time: the electrical dis- 
charged and the gas dynamic lasers. IVTAN research workers 
proposed a new method of generating laser beams - a 
magnetohydrodynamic method. As a fluid an MHDL may 
utilize a mixture of He + CO: with the addition of easily ionized 
atoms. The work conducted at IVTAN since 1970 is described. The 
preprint consists of two portions: the first is dedicated to the theo- 
retical examination of MHDL: calculations of optimum lasing 
medium compositions, examination of various flow modes, calcula- 
tions of amplification coefficient, and of MHD laser emission intensi- 
ty. In the second part the results of the experimental studies of 
MHDL are discussed. The main result is that the lasing effect was 
obtained for the first time in an MHD laser. 


31569 (COO—2920-3) Investigation of induced unimolecular de- 
composition for development of visible chemical lasers. Quarterly 
progress report, 1 November 1976—31 January 1977. Piper, L.G.; 
Taylor, R.L. (Physical Sciences, Inc., Woburn, Mass. (USA)). Feb 
1977. Contract EY-76-C-02-2920. 19p. (PSI-TR—78). Dep. NTIS, 
PC A02/MF AO1. 

Progress during the third quarterly period of the subject 
contract is summarized. The logic developed in previous quarterly 
reports for studying the kinetics and spectroscopy of chemilumines- 
cent azide radical reactions is summarized. The apparatus built for 
these studies is described. Preliminary observations of NO gamma- 
band emission produced from the reaction of oxygen atoms with 
products of thermally decomposed sodium azide are taken as an 
indication that azide radicals are being produced in the thermal 
decomposition source. Additional observations are underway and 
future plans are discussed. 


31570 (COO/4079—1) Laser fusion project: initial report. Boyd, 
D.C.; Dumbaugh, W.H.; Morgan, D.W.; Spivack, B.D. (Corning 
Glass Works, N.Y. (USA). Research and Development Labs.). 21 
Feb 1977. Contract EY-76-C-02-4079. 25p. NTIS, MF A01. 

Portions of document are illegible. 

The objective of the first year program is to explore and 
characterize fluoride glass systems to find a glass with the lowest 
possible nonlinear refractive index, satisfactory chemical durability, 
and physical properties which enable casting large optical quality 
pieces. A second part of this objective is to explore techniques for 
forming optical quality fluoride glass. Beryllium fluoride type glasses 
offer the best approach. In order to achieve the objectives, the first 
main task is to provide a facility and equipment to safely work in 
beryllium fluoride type systems. The main emphasis of this report is 
a description of facility and equipment along with a schedule for the 
first year’s research. Some preliminary exploration of the beryllium 
fluoride type glasses has indicated that achievement of the objectives 
is feasible. Expansion coefficients (25 to 300°C) are in the 150 x 
10~7/°C region and annealing points are around 350°C. A number of 
beryllium-free fluoride glasses have also been made in small quanti- 
ties. 


31571 (LA-UR—77-2896) Interferogram reduction and interpre- 
tation as applied to the optical analysis of the 10 kJ LASL laser fusion 
system. Viswanathan, V.K.; Hall, W.S.; Liberman, I.; Lawrence, G. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W- 
7405-ENG-36. 16p. (CONF-780118—1). Dep. NTIS, PC A02/MF 
AOl. 

From Mini-symposium, reduction and interpretation of inter- 
ferograms; Ft. Lauderdale, FL, USA (11 Jan 1978). 

The LASL 10 kJ Eight-Beam CO, Laser Fusion System, 
currently under construction, has approximately one hundred optical 
elements per beam. The nominal system is diffraction limited and 
degradations in performance are primarily caused by imperfect com- 
ponents as well as alignment errors. Consequently, analysis and 
predictions for the system are very much dependent on the proper 
description of the imperfect components. The approach taken at 
LASL has been to characterize the components interferometrically. 
Interferograms of the various components are made at the 633 nm 
He—Ne wavelength. Detailed results of the analysis for one com- 
plete leg of the eight-beam system is presented. 


31572 (N—77-30456) Excimer lasers. Annual report, 30 May 
1975—10 Jun 1976, Palmer, A.J.; Hess, L.D.; Stephens, R.R. 
(Hughes Research Labs., Malibu, Calif. (USA)). Jul 1976. Contract 
= — 91p. (NASA-CR—154843; AR—1). NTIS PC A05/ 

A theoretical and experimental investigation into the possibil- 
ity of achieving cw discharge pumped excimer laser oscillation is 
reported. Detailed theoretical modeling of capillary discharge pump- 
ing of the XeF and KXe and Ke excimer systems was carried out 
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which predicted the required discharge parameters for reaching laser 
threshold on these systems. Capillary discharge pumping of the XeF 
excimer system was investigated experimentally. The experiments 
revealed a lower excimer level population density than predicted 
theoretically by about an order of magnitude. The experiments also 
revealed a fluorine consumption problem in the discharge in agree- 
ment with theory. 


31573 (TID—28280) HF/DF laser pumping techniques. Final 
report, March 1977—September 1977. Wang, J.; Injeyan, H.; Mas- 
trup, F.N. (Hughes Aircraft Co., Culver City, Calif. (USA)). Sep 
1977. Contract EY-77-C-04-3944. 56p. Dep. NTIS, PC A04/MF 
AOl. 

The objective of this program was to study the feasibility of 
using a cw HF/DF laser as a high repetition rate optical pumping 
source for a 16 wm DF/DCN transfer laser. If successful such a 
system has potential applications to the Laser Isotope Separation 
Program conducted at Los Alamos Scientific Laboratory. 


31574 (UCRL—79131) Physics design of a soft x-ray laser ex- 
periment. Hagelstein, P.; Wilson, B.; Wood, L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jan 1977. Contract 
W-7405-ENG-48. 15p. (CONF-770256—2). Dep. NTIS, PC A02/ 
MF AOl1. 

From 2. winter colloquium on laser induced chemistry; Park 
City, UT, USA (13 Feb 1977). 

Present understanding of atomic, radiation and plasma physics 
is sufficiently precise and complete to permit the detailed, optimized 
physics design, ab initio, of a soft x-ray laser experiment which can 
be executed with existing means. Such a design and the means used 
to create it are described. Such a design is expected to be evaluated 
during 1977. 


31575 (Y/DA—7422) LASL Laser Mirror Program: excerpts 
from Y-12 Development Division technical progress reports, period 
ending September 1, 1977. Thompson, C.H. (comp.). (Oak Ridge Y- 
12 Plant, Tenn. (USA)). 20 Jan 1978. Contract W-7405-ENG-26. 
29p. Dep. NTIS, PC A03/MF AO1. 

Separate abstracts were prepared for the four parts of this 
report. (MHR) 


31576 (Y/DA—7422, pp 3-6) Optical inspection: LASL Laser 
Program. Sladky, R.E.; Dean, R.H. 20 Jan 1978. 

In LASL Laser Mirror Program: excerpts from Y-12 Devel- 
opment Division technical progress reports, period ending Septem- 
ber 1, 1977. 

In support of the LASL Laser Program, the Y-12 Plant is 
diamond turning large copper-plated mirrors. These mirrors are 
being inspected optically for certification and to provide diagnostic 
information to the engineers. The results of figure and surface-finish 
measurements are presented and some of the problems in meeting 
specifications are detailed. 


31577 (Y/DA—7422, pp 7-11) Fixtures and substrates: LASL 
Laser Program. Gerth, H.L. 20 Jan 1978. 

In LASL Laser Mirror Program: excerpts from Y-12 Devel- 
opment Division technical progress reports, period ending Septem- 
ber 1, 1977. 

The SAP-S finite-element code is being used to obtain analyt- 
ical interferograms of mirror surfaces under various loading condi- 
tions. A subroutine has been added to remove "rigid body” motions, 
thereby allowing better clarity to the interferograms. Substrate and 
fixture designs have been started in preparation for the fabrication of 
mirrors for the Antares optical train. 


31578 (Y/DA—7422, pp 12-17) Diamond-tool fly cutting of flat 
reflectors: LASL Laser Program. Robinson, S.C.; Gerth, H.L.; 
Brown, R.J. 20 Jan 1978. 

In LASL Laser Mirror Program: excerpts from Y-12 Devel- 
opment Division technical progress reports, period ending Septem- 
ber 1, 1977. 

An investigation was conducted on Number 110 production 
Moore turning machine to determine why in-tolerance parts were no 
longer being cut. Several factors, both in the machine and in the 
environment, were found and improved. Data indicate that in- 
tolerance parts can now be produced for the 10-kJ laser system. 


31579 (Y/DA—7422, pp 18-23) Experimental study of fixtures 
and shielding for copper plating aluminum substrate mirrors. Bezik, 
M.J. 20 Jan 1978. 

In LASL Laser Mirror Program: excerpts from Y-12 Devel- 
opment Division technical progress reports, period ending Septem- 
ber 1, 1977. 

For the LASL Antares system it is planned to use copper- 
plated, aluminum substrate mirrors. The mirror shapes in the facility 
will be both round and trapezoidal in cross section. An approximate 
half-scale model of each part shape was fabricated along with its 
appropriate plaiing fixture. A number of test platings have been 
made on each of the half-scale parts. These runs have proved out the 
fixture and established a system of shielding which produces a 
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satisfactory uniform plate thickness and reduces edge buildup to the 
point where cleanup of the sides of the plated parts should not be 
necessary. 


31580 Transverse mode control in double-heterostructure lasers 
utilizing substrate loss. Streifer, W.; Scifres, D.R.; Burnham, R.D. (to 
Xerox Corp.). US Patent 4,077,019. 28 Feb 1978. Filed date 5 Jan 
1976. 8p. 

A heterojunction diode laser is described that achieves trans- 
verse mode control by providing adjacent to the active region layer 
of the laser a layer having a thickness substantially less than the 
thickness of the active region layer and of a material having a 
bandgap higher than the bandgap of the material of the active region 
layer. All transverse modes have increased penetration into a lossy 
substrate via the thin layer with the loss being least for the lowest 
order mode such that only the lowest order mode can be made to 
lase at low pumping current levels. 


31581 High power gas transport laser. Fahlen, T.S.; Kirk, R.F. 
(to GTE Sylvania Inc.). US Patent 4,077,018. 28 Feb 1978. Filed 
date 1 Mar 1976. 4p. 

Continuous wave output power from a gas transport laser is 
substantially increased by disposing a plurality of parallel cylindri- 
cally tubular cathodes in the main stream transversely of the direc- 
tion of gas flow and spaced above a coextensive segmented anode in 
the opposite wall of the channel. Ballast resistors are connected 
between the cathodes, respectively, and the power supply to opti- 
mize the uniform arcless distribution of current passing between 
each cathode and the anode. Continuous output power greater than 
3 kW is achieved with this electrode configuration. 


31582 Ultraviolet radiation induced discharge laser. Gilson, 
V.A.; Schriever, R.L.; Shearer, J.W. (to Dept. of Energy). US 
Patent 4,077,017. 28 Feb 1978. Filed date 4 Apr 1977. 6p. 

An ultraviolet radiation source is described that is associated 
with a suitable cathode-anode electrode structure, disposed in a gas- 
filled cavity of a high pressure pulsed laser, such as a transverse 
electric atmosphere (TEA) laser, to achieve free electron production 
in the gas by photoelectric interaction between ultraviolet radiation 
and the cathode prior to the gas-exciting cathode-to-anode electrical 
discharge, thereby providing volume ionization of the gas. The 
ultraviolet radiation is produced by a light source or by a spark 
discharge. 


31583 Gaseous laser medium and means for excitation. Hunter, 
R.O. Jr.; Howton, C.N. (to Maxwell Labs., Inc.). US Patent 
4,075,579. 21 Feb 1978. Filed date 22 Dec 1975. 10p. 

A gaseous laser medium is photodissociated into an upper 
laser state by vacuum ultraviolet light from an electrically excited 
noble gas mixed with the laser medium. A gaseous laser medium, 
such as cyanogen bromide, is preferably resonantly excited by pho- 
todissociation by such vacuum ultraviolet light. CN particles in the 
B state undergo laser transition to the X state, producing radiation at 
about 4000A. Alternatively or additionally, a gaseous laser medium 
is excited to produce molecules, such as halogen molecules, particu- 
larly Bre, in an upper laser state where they undergo transition by 
laser action to a weakly bound lower laser state that is rapidly 
depopulated. 


31584 Elliptical beam amplifying system. Hughes, J.L. US 
Patent 4,074,203. 14 Feb 1978. Priority date 15 May 1975, Australia. 
4p. 

A laser amplifier system is provided for amplifying laser 
beams of elliptical cross-section which includes one or more amplify- 
ing disc segments of circular cross-section, the diameter of these 
segments being much greater than their thickness and also equal to 
the major axis of the laser beam cross-section. The segment of 
circular cross-section is oriented at an angle to the minor axis of the 
elliptical beam cross-section given by the cosecant of the ratio of 
minor to major axes of the beam cross-section and symmetric about 
the axis of propagation of the laser beam. 


31585 System for increasing laser pulse rate with beam splitters. 
Avicola, K. (to Jersey Nuclear-Avco Isotopes, Inc.). US Patent 
4,073,572. 14 Feb 1978. Filed date 23 Feb 1976. 6p. 

A system of wholly passive or static elements for increasing 
laser pulse rate by interleaving the pulses of a plurality of beams of 
pulsed laser radiation is described. The system of static elements 
includes an array of beam splitters which are operative to receive a 
plurality of beams of pulsed laser radiation and provide a plurality of 
output beams, each sharing the radiation in each of the input beams. 
The invention includes a methodology for expanding the array of 
beam splitter elements to combine any number of input beams, of 
whatever differing characteristics, to provide a corresponding 
number of output beams, each sharing a portion of the radiation in 
each of the input beams. 


31586 Dyestuff laser. Hartig, W.; Walther, H.; Friedrich, A.; 
Raue, R. (to Bayer AG). US Patent 4,072,911. 7 Feb 1978. Priority 
date 1 May 1975, German, Federal Republic of (F.R. Germany). 8p. 
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A dyestuff laser which consists of a reservoir for the dyestuff 
solution and an energy source, coupled thereto, which is capable of 
exciting the dyestuff solution to produce an emission is described. 
The radiation generated is in the wavelength range of 550 to 680 nm. 
The dyestuff is a sulforhodamine. 


31587 Gas laser Malarkey, E.C. (to Westinghouse Elec- 
tric Corp.). US Patent 4,068,193. 10 Jan 1978. Filed date 26 Apr 
1976. 6p. 

A gas laser system utilizing a mixture of water vapor and 
hydrogen deuteride is described. Molecular vibrations are excited in 
the hydrogen deuteride in an electric discharge and the vibrational 
energy is stored until, by means of near-resonant energy exchange 
collisions, it is transferred to the active laser water molecules. 
action occurs at about 4.6 microns with a theoretical efficiency of 
about 58 percent. 


31588 Iodine gas laser device. Hohla, K.; Fuss, W. (to Max- 
Planck-Gesellschaft zur Forderung der Wissenschaften e.V.). US 
Patent 4,068,196. 10 Jan 1978. Priority date 31 Jul 1975, German, 
Federal Republic of (F.R. Germany). 4p. 

A gas containing an active iodine compound is circulated 
through a laser tube, a purifying device and a gas reconstitution 
device. The active compound is consumed by lasing in the laser tube, 
waste products of the lasing action are removed by the purifying 
device and the gas reconstitution device maintains the concentration 
of the active compound at an operational level. 


31589 Tandem laser assembly. Wang, S.C. (to Xerox Corp.). US 
Patent 4,065,731. 27 Dec 1977. Filed date 27 Apr 1976. 6p. 

A laser system which produces multiline emissions simulta- 
neously and which is adapted for use in optical data processing 
systems is described. In particular, in a first embodiment, a unitary 
positive column laser comprises two sections, the first section com- 
prising a positive column Cetiene-cudenton laser, the second section 
comprising a positive column helium-neon laser, the first and second 
sections being in tandem. Each section may be excited separately 
such that optimum excitation for red laser light, produced by the 
helium-neon section, and blue laser light, produced by the helium- 
cadmium section, can be independently controlled. The present 
system also allows separate cadmium vapor pressure control by 
separately controlling the vaporization temperature of the cadmium 
and also allows confinement of the cadmium vapor whereby the 
vapor does not contaminate one of the optical windows which 
confines the active laser medium. By proper selection of the optical 
cavity parameters, simultaneous red and blue laser oscillations can be 
obtained for application in any optical data processing system that 
requires a red and blue laser radiation source. In a second embodi- 
ment, the helium-cadmium section is replaced by a helium-selenium 
section whereby the tandem laser system is capable of producing 
multiline laser radiation in the red, blue and green colors. 


31590 Cadmium diffused Pb/sub 1-x/Sn/sub x/Te diode laser. 
Lo, W. (to General Motors Corp.). US Patent 4,064,621. 27 Dec 
1977. Filed date 16 Sep 1976. 10p. 

A higher power infrared Pb/sub 1-x/Sn/sub x/Te diode laser 
that is tunable at high output power at all wavelengths from 6.5 to 32 
microns, particularly 6.5 to 9 microns, is described. The diode laser 
has a P-type laser cavity with a degenerate carrier concentration. A 
low carrier concentration N-type region is adjacent the P-type 
region. The N-type region has unique characteristics inherent to a 
cadmium diffusion from an external source at a temperature of about 
350 to 500°C. The cadmium diffusion N-type region forms a flat PN 
junction with the P-type laser cavity. Dislocation density in the 
monocrystal forming the completed laser body, even after the cad- 
mium diffusion, is not noticeably higher than in the monocrystal 
from which the laser is made. A method of forming such a laser, 
— iS short time, low temperature cadmium diffusion process, is 
claimed. 


31591 Linearly polarizing internal mirror type gas laser tube. 
Seki, F.; Oikado, T.; Shintaku, K. (to Nippon Electric Co., Ltd.). US 
Patent 4,064,466. 20 Dec 1977. Priority date 23 Oct 1975, Japan. 6p. 

A gas laser tube that includes a metal supporting body in- 
stalled at one end of the laser tube is discussed. A seal casing is 
secured to the supporting body, and accommodates at least one 
cylindrical holding body having one end cut to a Brewster angle, 
and an optical flat S sate installed in close contact with the cut surface 
of the holding body. A reflecting mirror is secured to an end of the 
seal casing. 


31592 Laser cavities with gas flow through the electrodes. Hund- 
stad, R.L.; Farish, O. (to Westinghouse Electric Corp.). US Patent 
4,064,465. 20 Dec 1977. Filed date 13 Jan 1976. 10p. 

A uniform field electrode arrangement is described for excit- 
ing a laser gas in a high pressure pulsed gas laser apparatus so 
constructed to facilitate ee initiation and smooth laminar gas 
flow. The geometry of the electrode assembly provides for laminar 
gas flow through the discharge volume providing an optically homo- 


ERA VOL. 3, NO. 13 


geneous lasing medium. Discharge initiation for pulsed operation is 
achieved using, for example, ultraviolet irradiation of the electrode 
assembly, corona discharge devices and radioisotope irradiation of 
the electrode assembly. Independent of the type of initiatory dis- 
charge device used, the geometry of the assembly allows for efficient 
supply of initiating electrons to the discharge gap without interfer- 
ence with smooth gas flow through the optical cavity. Mesh elec- 
trodes can be used to facilitate gas flow in a direction parallel with 
the direction of electrical discharge. 


31593 Xenon fluoride laser utilizing nitrogen trifluoride as a 
fluorine donor. Ault, E.R.; Bradford, R.S.; Bhaumik, M.L.; Floyd, 
D.D. (to Northrop Corp.). US Patent 4,063,191. 13 Dec 1977. Filed 
date 7 Jun 1976. 2p. 

A laser using an electron beam pump mixture of argon, xenon 
and nitrogen trifluoride is described. High power xenon fluoride 
laser emission is efficiently generated by employing nitrogen trifluor- 
ide as a fluorine donor. 


31594 Method of and apparatus for generating tunable coherent 
radiation by noncollinear phase-matched sum-difference frequency op- 
tical mixing. A al, R.L.; Lee, N.K.S.; Lax, B. (to Massachusetts 
Inst. of Tech.). US Patent 4,063,105. 13 Dec 1977. Filed date 24 Jun 


1976 
Sheen are described for generating tunable coherent radi- 
ation by noncollinear phase-matched sum-difference frequency opti- 
mixing in a nonlinear medium for use, by way of illustration, in 
connection with **°U separation in UFs. 


31595 Leaky wave diode laser. Scifres, D.R.; Burnham, R.D.; 
Streifer, W. (to Xerox Corp.). US Patent 4,063,189. 13 Dec 1977. 
Filed date 8 Apr 1976. 8p. 

A heterojunction diode laser is described which utilizes leaky 
wave coupling through a thin confining layer or a pair of thin 
confining layers to produce a high powered, highly collimated 
output beam with high external differential quanium efficiency, and 
relative freedom from facet damage resulting from high optical 
density. 


31596 High po gas transport laser. Fahlen, T.S.; Kirk, R.F. 
(to GTE Paral Inc.) U US Patent 4,058, 778. 15 Nov 1977. Filed 
date 25 Jun 1976. 4p. 

Continuous wave (cw) output power from a gas transport 
laser is substantially increased without arcing by the use of a tubular 
cathode having a racetrack-shaped cross section and disposed in the 
main stream of gas flow through the laser channel transversely of the 
direction of flow and spaced above and upstream from a coextensive 
segmented anode in the opposite wall of the channel. The racetrack- 
shaped cross-sectional configuration of the cathode provides maxi- 
mum electrode surface for generating a glow mode electric dis- 
charge and also induces turbulence at that surface so as to support 
high current densities without arcing. Continuous output power 
greater than 3.5 kW is achieved with improved efficiency with this 
electrode configuration. 


31597 Optically pumped laser amplifiers. Gould, G. US Patent 
4,053,845. 11 Oct 1977. Filed date 16 Aug 1974. 24p. 

Optically pumped laser amplifiers are described. One type of 
such amplifier utilizes an excitable medium, the atoms, ions or 
molecules of the medium having well defined energy states including 
a lowest state, a lower state above the lowest state, and a higher state 
above the lower state, and a bright pumping light source composed 
of a radiative substance different from such medium which radiative 
substance emits energy in a spectral range which can be absorbed by 
such medium, and w thot the major portion of the energy absorbed 
by such medium causes transitions of the atoms, ions, or molecules 
thereof to populate the higher state. Another type of such amplifier 
utilizes a medium of atoms, ions, or molecules, some of which have 
broad bands of energy levels corresponding to a broad band of 
absorption transitions and energy levels corresponding to at least one 
fluorescent emission transition, the upper energy levels of said broad 
bands being above the upper level of said fluorescent emission 
transition, and wherein some of the upper energy levels above the 
upper level of said fluorescent emission transition are rapidly 
— via non-radiating transitions to the upper level of said 

uorescent emission transition. In a preferred embodiment of the 
latter amplifier, the lower energy level corresponding to the fluores- 
cent emission transition is relaxed by non-radiating transitions. 


31598 Near 16 micron CO, laser system. Krupke, W.F. (to 
Energy Research and Development Administration). US Patent 
4,053,851. 11 Oct 1977. Filed date 10 Jul 1975. 12p. 

PAT-APPL-594,821. 

A method and apparatus for inducing laser action in CO: at a 
wavelength of 16 microns involving the transition between the 02°0 
and 01°O states are described. The population inversion between 
these two states is achieved by pumping to the 00°! level, suppress- 
ing the usual 10.6 micron transition to the 10°0O level and encourag- 
ing the 9.6 micron transition, thereby populating the 02°0 level, as 
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the principal prerequisite for 16 micron laser action between the 
02°0 and 01°0 levels. 


31599 Method and apparatus for producing laser radiation fol- 
lowing tow-photon excitation of a gaseous medium. Bischel, W.K.; 
Jacobs, R.R.; Prosnitz, D.; Rhodes, C.K.; Kelly, P.J. US Patent 
Application 792,280. 29 Apr 1977. 10p. 

A method and apparatus for producing laser radiation by 
two-photon optical pumping of an atomic or molecular gaseous 
medium and subsequent lasing action are described. A population 
inversion is created as a result of two-photon absorption of the 
gaseous species. Stark tuning is utilized, if necessary, in order to tune 
the two-photon transition into exact resonance. In particular, gas- 
eous ammonia (NHs) or methy! fluoride (CHsF) is optically pumped 
by a pair of CO: lasers to create a population inversion resulting 
from simultaneous two-photon excitation of a high-lying vibrational 
state, and laser radiation is produced by stimulated emission of 
coherent radiation from the inverted level. 


31600 Fast helical pin laser. Sze, R.C. US Patent Application 
787,417. 14 Apr 1977. 4p. 

A fast pin discharge laser which operates at high E/p levels 
to provide high output laser power is described. Storage cables 
provide impedance matching to the dynamic impedance of the lasing 
medium as well as acting as a pulse forming network which sharpens 
the energy pulse delivered to the laser medium. Gas breakdown is 
initiated through corona created around the pin in the lasing medium 
which provides charge carriers in the form of electrons. Resistive 
pins are used to stabilize the discharge and prevent detrimental arc 
formation. This allows for high E/p operation and fast energy 
delivery. 


31601 Cable fed KrF laser. Sze, R.C.; Scott, P.B. US Patent 
Application 787,130. 13 Apr 1977. 8p. 

A rare gas halide laser is described that utilizes a slow 
charging circuit such as a Marx bank and a thyratron triggering 
circuit for feeding a series of low inductance cables which store 
electrical energy to produce a current pulse having a duration on the 
order of 30 ns. Peak energy is maintained below the operating limits 
of the thyratron such that it can be utilized at high repetition rates. 
Sufficient lengths and numbers of cables are used to maximize 
energy transference from the Marx bank to the cables, as well as 
reducing combined output impedance to substantially equal the 
dynamic impedance of the lasing medium. 


31602 Injection tuning of a pulsed TEA CO: laser. Hutchinson, 
D.P.; Vander Sluis, K.L. (Oak Ridge National Lab., TN). Appl. Opt.; 
16: No. 2, 293-294(Feb 1977). 

An intense tunable CO: laser based on a new nondispersive 
tuning mechanism which allows full power output at a selected 
wavelength is described. An additional advantage of this tuning 
mechanism is its modification of the intensity vs time profile. 


31603 Laser automodulation by means of nonlinear absorption 
filters. Bulgakov, B.M.; Bykov, M.M.; Ol’Khovskiy, I.P. Radiotekh. 
Elektron.; 12: No. 1, 126-134(Jan 1977). (In Russian). 

A CO, laser with nonlinear absorption filters is analyzed for 
the feasibility of automodulation. The fundamental equations de- 
scribing the process kinetics in such a laser with a phototropic 
shutter are based on a one-dimensional single-frequency model in- 
cluding a three-level active medium with a metastable upper state 
and a two-level passive (absorbing) medium. These nonlinear differ- 
ential equations are first simplified to algebraic equations of the 
steady state and then solved numerically by the Lyapunov method 
for a stability analysis. The conditions for automodulation are then 
established, when large pulses will be generated at a frequency 
which depends on variations of system parameters (gas pressure, 
geometrical dimensions, etc.), and the original equations are solved 
with the aid of approximating functions. Methods of frequency 
control such as forced synchronization, for example, and the phe- 
nomenon of hysteresis are also discussed. 


31604 Performance of a traveling-wave laser with periodically 
varying resonator parameters. Fast rotation. Khoshev, I.M. Radio- 
tekh. Elektron.; 12: No. 1, 135-140(Jan 1977). (In Russian). 

A traveling-wave laser is considered with quasi-periodically 
varying resonator parameters: the coupling coefficients and the 
frequencies of two oppositely traveling waves. The performance of 
such a laser is analyzed for the case of a large (relative to the locking 
band) constant component of the frequency difference, which corre- 
sponds to natural operating conditions. A variant of the averaging 
method, characterized by simplicity and generality, reduces the 
fundamental equations of a periodically perturbed system to inde- 
pendent equations of the same form as those of an unperturbed 
system. The synchronization band can now be easily calculated for 
any mode of modulation. The results apply also to high-frequency 
modulation. 
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31605 TEMbooNd: glass laser. Isbasescu, M. (Institutul Central de 
Fizica, Bucharest). Stud. Cercet. Fiz.; 29: No. 5, 529-535(1977). (In 
Rumanian). 

A free running Nd:glass laser was forced to oscillate in only 
one transversal mode, using a telescope and a pinhole in the optical 
resonator. The divergence, twice the diffraction limit, the far-field 
pattern and the time response of the laser showed the TEMoo mode 
operation. 


31606 Perturbation spectroscopy on a 60 mW He—Ne laser. 
Ciura, A.L,; Ristichi, M.; Vasiliu, V. “institutul de Fizica si Tehnolo- 
gia Aparaturii cu Radiatii, Bucharest). Stud. Cercet. Fiz.; 29: No. 5, 
969-976(1977). (In Rumanian). 

The population perturbations induced by a high-power He— 
Ne laser are discussed. From the side light emission, the population 
inversion was investigated. Also, some atomic parameters were 
derived for the two levels responsible for laser line. 


31607 Dynamical theory of stationary self-focusing of laser 
beams. Lam, J.F. New York; New York Univ. (1976). 91p. Universi- 
ty Microfilms Order No. 77-5424. 

Thesis (Ph. D.). 

A comprehensive theory of the stationary self-focusing and 
self-trapping of laser beams is presented. The method approach is 
based on the moment theory of the quasi-optical equation of nonlin- 
ear optics. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 30175, 30848, 31016, 31020, 
31021, 31041, 31497, 31519, 31525, 31527, 31631, 31634, 31635, 31643 


31608 (SAND—78-0099C) Heat transfer by conduction and ra- 
diation. Shampine, L.F. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 13p. (In Spanish). 
(CONF-780130—1). Dep. NTIS, PC A02/MF AO1. 

From Mathematics colloquium; Mexico City, Mexico (24 Jan 
1978). 

Equations are developed for the heat transfer by both con- 
duction and radiation between two separated surfaces at different 
temperatures. The text for explaining the steps in developing these 
equations is in Spanish. (LCL) 


31609 (UCRL—13819) Similarity methods for reactive flow. 
Final report, technical report No. 55. Logan, J.D.; Perez, J.J. (Kansas 
State Univ., Manhattan (USA). Dept. of Mathematics). Aug 1977. 
Contract W-7405-ENG-48. 26p. Dep. NTIS, PC A03/MF AOl. 

It is shown, using similarity or group theoretic methods, that 
the one-dimensional, time-dependent, Lagrangian, equations of reac- 
tive flow can be reduced, via a similarity transformation, to a system 
of ordinary differential equations, from which a class of invariant 
solutions can be determined. 


31610 Evaluation of sodium incipient superheat measurements 
with regard to the importance of various experimental and physical 
parameters. Kottowski, H.M.; Savatteri, C. (EURATOM-CCR, 
Ispra, Italy). Int. J. Heat Mass Transfer; 20: No. 12, 1281-1300(Dec 
1977). 

The published results of the various laboratories on the - 
rameters having an influence on superheat are not definite. There 
even been inconsistent and conflicting experimental evidence on the 
effect of some parameters. The most consistent agreement in the 
trend is seen in the influence of oxide impurity and gas entrainment. 
In both cases superheat decreases with increasing gas entrainment 
and oxide level. The most inconsistent and conflicting experimental 
evidence concerns the effect of heat flux and of temperature ramp. 
The data of bulk superheat as far as the trend is concerned are in 
good agreement. The bulk superheat definitely decreases with in- 
creasing velocity. An influence of the heating wall material on the 
superheat is uncertain. Experiments on materials compatible with 
sodium did not exhibit significant effects. Most of the experiments in 
which the influence of the operation time has been observed were 
short time tests. It is supposed that the effect of operating conditions 
was masked by the degassing of the heating surface during heating 
up or boiling. There is experimental evidence that for given test 
conditions a characteristic threshold superheat range is not exceed- 
ed. The threshold superheat level is presumably determined by the 
heating surface finishing, the oxide level and the gas loading of the 
sodium. A general evaluation of the results of loop experiments 
shows an average value of superheat for technically clean sodium of 
80 +- 30°C (O2-impurity of about 5 to 10 pe) and for sodium with 
impurity of about 40 ppM of about 25 +- 20°C 


31611 Numerical simulation of natural convection in closed con- 
tainers by a fully implicit method. Pepper, D. ‘W.; Harris, S.D. (Savan- 
nah River Lab., Aiken, SC). J. Fluide Eng.; 99: No. 4, 649-656(Dec 
1977). 
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Numerical solutions were obtained for two-dimensional free 
convective flow in rectangular and annular cavities by the strongly 
implicit procedure (SIP) and the cyclic reduction-fast Fourier trans- 
form (CR-FFT) technique. Rayleigh numbers range from 10‘ to 10% 
Prandtl numbers from 0.713 to 10%, radius ratios from 1 to 3 (annular 
cavities), and aspect ratios (height/width) from 1 to 15. Motion is 
generated by either uniformly heating the bottom wall or heating a 
vertical wall and cooling the opposite wall. Both time-dependent 
and steady-state solutions confirm results previously obtained by 
others. Because SIP uses a common set of matrix algorithms, the 
governing equations of motion can be solved simultaneously without 
major modification to the method for each equation. 


31612 Entry flow in straight and curved channels with slender 
channel approximations. Blottner, F.G. (Sandia Labs., Albuquerque, 
NM). J. Fluids Eng.; 99: No. 4, 666-674(Dec 1977). 

The slender channel equations for laminar flow are solved 
downstream of the entrance of curved channels of variable height. 
The singularities at the entrance are removed with coordinate trans- 
formations which stretch the boundary layer and shrink the core 
flow. Initial conditions at the entrance are obtained from the govern- 
ing equations with only the streamwise velocity specified. A modi- 
fied box scheme is used to develop a finite-difference method which 
allows the derivatives of the dependent variables across the channel! 
to be discontinuous at the interface between the boundary layer and 
core flow. Numerical results are presented for several channel 
geometries and entry conditions. 


31613 Evaluation of sodium incipient superheat measurements 
with regard to the importance of various experimental and physical 
parameters. Kottowski, H.M.; Savatteri, C. (EURATOM, Ispra, 
Italy). Int. J. Heat Mass Transfer; 20: No. 12, 1281-1300(Dec 1977). 

The published results of the various laboratories on the pa- 
rameters having an influence on superheat are not definite. There has 
even been inconsistent and conflicting experimental evidence on the 
effect of some parameters. The most consistent agreement in the 
trend is seen in the influence of oxide impurity and gas entrainment. 
In both cases superheat decreases with increasing gas entrainment 
and oxide level. The most inconsistent and conflicting experimental 
evidence concerns the effect of heat flux and of temperature ramp. 
The data of bulk superheat as far as the trend is concerned are in 
good agreement. The bulk superheat definitely decreases with in- 
creasing velocity. An influence of the heating wall material on the 
superheat is uncertain. Experiments on materials compatible with 
sodium did not exhibit significant effects. Most of the experiments in 
which the influence of the operation time has been observed were 
short time tests. It is supposed that the effect of operating conditions 
was masked by the degassing of the heating surface during heating 
up or boiling. There is experimental evidence that for given test 
conditions a characteristic threshold superheat range is not exceed- 
ed. The threshold superheat level is presumably determined by the 
heating surface finishing, the oxide level and the gas loading of the 
sodium. A general evaluation of the results of loop experiments 
shows an average value of superheat for technically clean sodium of 
80 +- 30°C (O,-impurity of about 5 to 10 ppM) and for sodium with 
impurity of about 40 ppM of about 25 +- 20°C. 


31614 Experimental and theoretical investigation of horizontal 
stratified and annular two phase flow with heat transfer. Cheremisin- 
off, N.P. Potsdam, NY; Clarkson Coll. of Tech. (1977). 217p. Uni- 
versity Microfilms Order No. 78-00,526. 

Thesis (Ph. D.). 

A mathematical model of stratified turbulent liquid/turbulent 
gas flow has been developed and put in the form of a design 
procedure for predicting pressure drop, holdup, and gas and liquid 
phase heat transfer coefficients. The model was tested against air- 
water data taken in a 63.5 mm I.D. tube. The experimental apparatus 
constructed is a marked improvement over previous systems used in 
similar studies. Experiments were extended into the annular regime 
and a tentative design procedure proposed for predicting heat trans- 
fer coefficients to the liquid film. 


31615 Use of laser-holography techniques for studying two-phase 
steam-water critical flow. Ju, Y.H. Seattle; Univ. of Washington 
(1977). 131p. University Microfilms Order No.78-00,936. 

Thesis (Ph. D.). 

An experimental technique and equipment for determining 
phase distribution and velocity differences between phases in high 
quality (above 95%) steam-water two-phase critical flow is de- 
scribed. Laboratory equipment was constructed so that under criti- 
cal flow conditions the discharging stream (jet) could be studied 
leaving the flow undisturbed. The technique for studying drop size 
distribution and velocity differences involved the use of in-line 
holography and a Q-switched ruby laser as a light source. The 3- 
dimensional reconstruction images of steam-water critical flow jet 
were studied and the results for phase distribution and slip ratios 
(defined as the ratio of vapor velocity to liquid velocity) were 
obtained. It was found that annular flow patterns best represent the 
high quality two-phase critical flow. It is believed that: (1) Turbulent 
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motion caused most of the small drops to deposit on the wall of test 
section. (2) The radial migration effect in laminar shear flow caused 
large droplets to deposit on the wall before leaving the end of test 
section. Drops with sizes in the submicron range do exist in the 
center of the critical jet due to condensation accompanied by the 
expansion of high quality steam-water critical flow, but they are so 
small and moving so fast that the techniques used in this study failed 
to record them. High quality steam-water critical flow can be 
represented by a separated flow model with most of the water 
located close to the wall as a thin film. The total amount of water 
existing as a fine mist in the center core is considered to be negligi- 
ble. Since most water flows down the test section as a thin film on 
the wall, it has a very low velocity compared to that of steam. This 
results in a high slip ratio at the exit of test section. Slip ratios 
obtained in this study were found to be much higher than reported 
by early investigators. 


31616 Laminar film condensation of a liquid metal in a vertical 
channel with variations in wall temperature. Sigmon, T.W. Raleigh, 
NC; North Carolina State Univ. (1977). 138p. University Microfilms 
Order No. 77-29,642. 

Thesis (Ph. D.). 

The problem of laminar film condensation of a turbulent 
liquid metal vapor on a vertical channel wall is analyzed by solving 
the boundary layer form of the conservation equations. Included in 
the problem were results due to an applied electromagnetic field and 
a variable channel wall temperature. The value of the wall tempera- 
ture is extracted at each step down the channel from a coupling of 
the condensation process with the cooling fluid on the cooling side 
of the channel wall. The interface and centerline velocities on the 
condensing side along with an effective viscosity for the vapor phase 
all vary in the streamwise direction and are found at each step along 
the channel from various continuity conditions for the condensing 
flow. In addition, the vapor phase is assumed to enter the condenser 
at its saturation temperature. It is also shown that the saturation 
temperature of the vapor remains constant and, therefore, the energy 
equation for the vapor phase need not be solved. The problem is 
solved using liquid sodium as the condensing fluid while results are 
given for both water and liquid sodium as cooling fluids. The 
temperature drop across the condensate film is shown to be small 
and, thus, liquid properties are assumed constant throughout the 
analysis. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 31425, 31512, 31521 


31617 (SAND—77-1845C, pp 203-213) High speed data acquisi- 
tion center for vibration testing. Swan, H.W. (Sandia Labs., Liver- 
more, CA). 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

A stand-alone digital acquisition and reduction system for 
vibration testing is in the late stages of development at Sandia 
Laboratories, Livermore, California. The predominant anticipated 
use of the system is random vibration testing, which currently takes 
up half the total vibration test time at SLL. In operation the system 
should be capable of performing about one “typical” test per hour, 
including full data storage, backup, and processing. A “typical” test 
would sample 20 channels at 10 kHz each for 20 seconds. After the 
test, it would take the operator about five minutes to obtain time 
plots of all 20 channels, and verify that correct data were taken. 
Having done this, it would take an additional ten minutes to obtain 
final spectral density plots, having a bandwidth of 6 Hz and 200 
degrees of freedom. The equipment is expandable to drive two or 
more A/D’s concurrently, and may be used in drop, shock, and sine- 
sweep tests as well. Future data reduction programs will calculate 
cross spectral estimates, coherence estimates, and transfer functions. 
1 figure, 2 tables. 


31618 (SAND—77-1845C, pp 436-437j) Computer analysis of 
holographic interferograms for NDT applications. Tichenor, D.A.; 
Madsen, V.P. (Sandia Labs., Livermore, CA). 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

Automoted interferogram evaluation based on a fringe densi- 
ty analysis is feasible for application in a routine inspection environ- 
ment. Several features of this technique are important in production 
applications: (1) the technique is suitable for use in a minicomputer 
having limited computing capability and limited random access 
memory; (2) a television camera can be used as an input device; (3) 
the technique works well on interferograms having considerable 
variation in brightness and fringe contrast; (4) the parameters may be 
adjusted for application to a wide variety of test objects; and (5) the 
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procedure can be extended to process large interferograms requiring 
more than one television frame for complete coverage. 


31619 (UCRL—80469) Materials testing using laser energy dep- 
osition. Wilcox, W.W.; Calder, C.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 Dec 1977. Contract W-7405- 
ENG-48. 11p. (CONF-780503—2). Dep. NTIS, PC A02/MF AO1. 

From 24. international instrumentation symposium; Albuquer- 
que, NM, USA (1 May 1978). 

A convenient method for determining the elastic constants of 
materials has been devised using the energy from a Q-switched 
neodymium-glass laser. Stress waves are induced in materials having 
circular rod or rectangular bar geometries by the absorption of 
energy from the laser. The wave transit times through the material 
are recorded with a piezoelectric transducer. Both dilatation and 
shear wave velocities are determined in a single test using an 
ultrasonic technique and these velocities are used to calculate the 
elastic constants of the material. A comparison of the constants 
determined for ten common engineering materials using this method 
is made with constants derived using the conventional ultrasonic 
pulse technique and agreement is shown to be about one percent in 
most cases. Effects of material geometry are discussed and surface 
damage to the material caused by laser energy absorption is shown. 


31620 X-ray or gamma-ray examination device for moving ob- 
jects. Roder, F.L. US Patent 4,064,440. 20 Dec 1977. Filed date 22 
Jun 1976. 8p. 

The apparatus obtains information about the interior of opti- 
cally opaque objects rectilinearly translated therethrough. The appa- 
ratus assures the conformity of objects to predetermined constraints 
for purposes of quality control, and enables content identification. 


31621 Method and apparatus for the radiographic inspection of 
tubes. Verdickt, J. (to Vallourec (Usines a Tubes de Lorraine-Escaut 
et Vallourec Reunies)). US Patent 4,060,727. 29 Nov 1977. Priority 
date 10 Apr 1975, France. 6p. 

Apparatus for the radiographic inspection of tubes comprises 
a chamber containing a radiation emitter, a carriage for positioning a 
selected section of the tube opposite the emitter, a movable member 
for positioning a film inside the tube opposite the emitter, and a 
remote control system for operating the emitter, carriage, and mov- 
able member from outside the chamber. Method of making a film of 
a selected area of said tube with said apparatus. 


31622 Hologram fringe stabilization method. MacQuigg, D.R. 
(Univ. of California, Livermore). Appl. Opt.; 16: No. 2, 291-292(Feb 
1977). 

A common problem in many hologram recording systems is 
lack of stability in the fringes at the film plane during exposure. This 
instability may result from thermal drift or vibration in the compo- 
nents of the system, or a combination of unequal pathlengths and 
laser frequency drift, or even turbulence in the air surrounding the 
system. The result, in any case, is reduced contrast in the recorded 
fringes and loss of diffraction efficiency in the final hologram. The 
method described was designed to provide stabilization and preci- 
sion control of the phase of the fringes at the hologram plane. It was 
used in a system for generating synthetic holograms in which phase 
control and resetability within 10° was essential. Other less critical 
hologram or grating recording applications might also benefit from 
the increased fringe contrast obtained by stabilization with or with- 
out the control feature. 


31623 Ultrasonics international, 1977. Guildford, Eng.; IPC 
Business Press Ltd. (1977). 515p. (CONF-7706114—). 

From Ultrasonics international conference proceedings; 
Brighton, UK (28 Jun 1977). 

Sixty papers were presented at the conference. The confer- 
ence was divided into sessions on: (1) Invited papers; (2) Medical and 
biological applications of ultrasound; (3) High-power ultrasonics; (4) 
Visualization; (5) Transducers; (6) Medical and biological applica- 
tions of ultrasound; (7) Ultrasonics in nondestructive testing; (8) 
Physics of ultrasonics; (9) Underwater ultrasonics; (10) High-power 
ultrasonics-metallurgical; (11) Remote sensors; and (12) Materials. 


31624 ASTM nondestructive testing standards program. 
McClung, R.W. (Oak Ridge National Lab., TN). Am. Soc. Test. 
Mater., Spec. Tech. Publ.; No. 624, 3-11(1977). 

The American Society for Testing and Materials’ (ASTM) 
program for developing nondestructive testing (NDT) standards 
resides primarily in Committee E-7 on Nondestructive Testing. To 
meet this responsibility, Committee E-7 is subdivided functionally 
into subcommittees representing most of the major methods of 
NDT. The many activities necessary to the development of standard 
documentation that are conducted include industry surveys to deter- 
mine interest, needs, and practices, performance of experimental 
studies through extensive cooperative studies in both government 
and private organizations, document preparation, and interlabora- 
tory testing. Committee E-7 is responsive to requests from other 
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ASTM committees as well as other standard organizations (for 
example, American Society of Mechanical Engineers). Although 
benefits to industry have accrued in the consensus standards, signifi- 
cant improvements are needed to provide more relevant, quantita- 
tive, reproducible results. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 32178 


VACUUM ENGINEERING 


31625 Upper bound to the pressure in an elementary vacuum 
system. Edwards, D. Jr. (Brookhaven National Lab., Upton, NY). J. 
Vac. Sci. Technol.; 14: No. 1, 606-610(1977). 

A vacuum system consisting of a volume V, a pump with 
speed S, and a surface area A on which there are initially adsorbed 
n(0) molecules in a first-order desorption state is considered and 
discussed. The essential result is that P/sub max/ = 1.146 x 10-5 A/ 
St torr is expected to provide a reasonably accurate estimate for the 
value the pressure should be strictly less than t seconds after the 
pumping has started, given that the pressure in the system is due to 
an adsorbed surface phase. Experimental tests of this relation have 
been performed and comparisons are made between this result and 
the pressure measured in an elementary vacuum system. 


ELECTRONIC CIRCUITS AND DEVICES 


31626 (LA—7026) Typical vidicon responses to short-duration 
pulsed light and fast single-field readout. Yates, G.J.; Holmes, V.H. 
Jr. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1978. Contract 
W-7405-ENG-36. 30p. Dep. NTIS, PC A03/MF AOI. 

The use of television cameras for recording analog data from 
Los Alamos Scientific Laboratory diagnostic experiments has 
prompted the characterization of several key features of various 
vidicon pickup tubes. These features include the responses to short- 
duration high-intensity pulsed light sources under single-field and 
variable scan-rate readout conditions. Dynamic-range, resolution, 
writing, and reading characteristics such as speed and lag, reciproc- 
ity, and signal-to-noise characteristics have been investigated to 
optimize the cameras for use as reliable data acquisition instruments. 


31627 (SAND—78-0069) Interaction of thick film dielectric, 
conductor, and alumina substrate for DCU201 aircraft controller. 
White, S.S. (Sandia Labs., Albuquerque, N.Mex. (USA)). Feb 1978. 
Contract EY-76-C-04-0789. 27p. Dep. NTIS, PC A03/MF AO1. 

A multilayer thick film system committed for use in the 
DCU201 aircraft controller has been examined by stress, electron 
microprobe, x-ray, wet chemical, and insulation resistance analyses. 
Even after rigorous multilayer processing, which requires up to 
eight firings of portions of the system, no problems have been 
discerned in the areas of stress distribution, materials diffusion be- 
tween different layers, and electrical conduction within dielectric 
layers. 


31628 (SAND—78-0473) SPCDS/NOVA III interface manual. 
Holt, R. (Sandia Labs., Livermore, Calif. (USA)). Apr 1978. Con- 
tract EY-76-C-04-0789. 35p. Dep. NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

The purpose of this interface is to take information from an 
Air Force Small Permanent Communications and Display Segment 
(SPCDS) and format it for a dual Nova III Computer. Two t of 
information, alarm and access data, require two separate I/O Bus 
ports to the Nova. Data are taken from SPCDS in such a way that 
any failure of the interface circuits will not affect normal SPCDS 
operation. The interface is a four-channel device capable of receiv- 
ing up to four channels of SPCDS data. A four-channel SPCDS has 
a capacity of 316 sensors. The interface consists of 18 plug-in printed 
circuit cards in a card cage. Seven cards are required to process the 
four channels of alarm data, and ten are used for access data. These 
two aspects of the interface are described separately. 15 figures, 3 
tables. (RWR) 


31629 Laser system preset unit. Goodwin, W.L. (to Energy 
Research and Development Administration). US Patent 4,043,671. 
23 Aug 1977. Filed date 13 Jul 1976. 8p. 

PAT-APPL-704,872. 

An electronic circuit is provided which may be used to preset 
a digital display unit of a Zeeman-effect layer interferometer system 
which derives distance measurements by comparing a reference 
signal to a Doppler signal generated at the output of the interfero- 
meter laser head. The circuit presets dimensional offsets in the 
interferometer digital display by electronically inducing a variation 
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in either the ler si or the reference signal, d ding upon 
the direction of the offset, to achieve the desired display preset. 


31630 Physical explanation of el surface wave for- 
mulas, Lytle, R.J.; Miller, E.K.; Lager, D.L. (Univ. of California, 
Livermore). Radio Sci.; 11: No. 4, et naps a 1976). 

The behavior of electromagnetic surface waves generated by 
both elevated and buried sources is explained with physical reason- 
ing and described with mathematical formulas. All combinations of 
source and receiver orientations are considered. Applications of 
generalized surface wave formulas for. mixed-path and spatially 
varying terrains are discussed. The generalized surface wave formu- 
las for elevated and buried sources are validated with Sommerfeld 
intergrals and are applicable over a wider range than previous 
approximate surface wave formulas. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 30510 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 30136, 30137, 30138, 30175, 
30176, 30177, 30178, 30179, 30180, 30181, 30182, 30183, 30184, 
30185, 30186, 30187, 30188, 30189, 30190, 30191, 30192, 30193, 
30194, 30195, 30196, 30199, 30200, 30201, 30210, 30218, 
30219, 30728, 30729, 30740, 30741, 30742, 3 30744, 30745, 
30746, 31265, 31267, 31275, 31495, 31497, 31498 


31631 (CONF-770447—P1, pp 329-334) Bed dynamics and heat 
transfer at surface of immersed tubes in fluidized beds. Chen, J.C. 
(Lehigh Univ., Bethlehem, PA). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

An investigation of bed dynamics and its relationship to heat 
transfer mechanisms at the surface of tubes submerged in fluidized 
beds has been in progress for several years. Such studies are needed 
to improve the predictive-engineering design of heat transfer systems 
in fluidized combustors. Presently there is poor agreement between 
available correlations and between data and correlations. The pres- 
ent program is directed toward the following objectives: (a) Experi- 
mentally determine the dynamics of fluidized bed emulsion and 


bubbles at the surface of submerged tubes, for various — sizes 
ea 


and air flow rates. (b) Experimentally measure local t transfer 
coefficients around the circumference of horizontal tubes in fluidized 
beds. (c) From above information, to develop phenomenological 
correlations for the prediction of heat transfer to tubes submerged in 
fluidized beds. Some results are described. 


31632 (CONF-770447—P1, pp 33-43) Application of fluidized 
bed combustion to process heaters. Cherrington, D.C. (Exxon 
Research and Engineering Co., Florham Park, NJ). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

A program has been initiated to evaluate the technical and 
economic potential for the application of fluidized bed combustion 
technology to refinery and petrochemical plant indirect fired process 
heaters. The two principal areas of technology that have been 
identified as being peculiar to process heaters and which are not 
being addressed in the on-going boiler orientated programs concern 
the effects of larger tube size and hydrocarbon coking. These two 
areas will be investigated through the design, fabrication and oper- 
ation of three rather sizable laboratory test units. The purpose of the 
Process Stream Coking Unit is to determine what effect the high 
heat flux rates available in a fluidized bed combustor will have on 
the coking rate of a hydrocarbon stream and if these coking rates can 
be controlled within an acceptable range of operations. More specifi- 
cally, they will establish a relative rate of carbon or coke deposition 
on the inside wall of a hydrocarbon containing tube as a function of 
bulk temperature, flux rate, mass velocity and inside film tempera- 
ture. 


31633 (CONF-770447—P1, pp 187-200) Development of flui- 
dized bed combustion systems. Gamble, R.L. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

ince the combustion of coal in a fluidized bed of limestone is 

apparently one of the best methods presently available to generate 
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steam from coal while remaining within current emissions limits, 
development of these systems has been progressing at an ever 
increasing pace over the past decade. It is the purpose of this paper 
to summarize the efforts of Foster Wheeler Energy Corporation in 
the development of fluidized bed combustion systems and to present 
recommendations for continued development in an efficient manner. 


31634 (CONF-770447—P1, pp 335-336) Oregon State Universi- 
y fluidized bed research. Fitzgerald, T.; Junge, D.; Levenspiel, O. 
1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

The current fluidized bed research at Oregon State University 
involves cold modelling of an atmospheric fluidized bed boiler. The 
research is supported by a grant from the Electric Power Research 
Institute. The main test facility is a three-foot square atmospheric 
fluidized bed. The depth of the bed can be as great as seven feet. 
Above the bed is a twenty-eight foot high disengaging section. The 
maximum superficial velocity is thirteen feet per second. We are 
studying the effect of tube placement in the bed, currently using two 
inch outside diameter tubes. Data logging is done with a 128-channel 
rapid sampling analog-to-digital converter, which inputs to a Data 
General NOVA 840 minicomputer. The minicomputer is directly 
connected with the University’s CYBER computer. Five basic stud- 
ies are being conducted: Solids movement; gas flow and mixing; heat 
transfer; tube stress, and elutriation and entrainment. The measuring 
instruments used in the work are described briefly. 


31635 (CONF-770447—P1, pp 337-345) Flow regimes and flui- 
dized bed expansion with and without tube banks. Staub, F.W. (Gen- 
eral Electric Co., Schenectady, NY). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume I. 

The gas fluidized bed flow behavior described has been 
observed during a larger scale effort aimed at improving the under- 
standing and predictability of such beds as they would be applied to 
generate steam or to carry out combustion for power generation. 
The purpose of this effort is to generate improved modeling and 
scaling correlations of the flow behavior and heat transfer to bare 
and finned tube banks immersed in fluidized beds. To permit the 
direct observation and measurements needed to generate sufficient 
supporting data, a temperature range below 150°C has been em- 
ployed. The work reported is limited to the steady state and dynamic 
flow behavior information with 650 pm particles (with specific 
gravities of 2.48 and 2.92 respectively), using a bubble cap type 
distributor in 0.305 m x 0.305 m and 0.61 m x 0.61 m test beds with 
and without tube banks. Current work includes heat transfer and is 
examining the effect of other distributor configurations, tube banks 
and the effect of air density up to 10 atmospheres in a 0.305 m x 
0.305 m test bed. A particle flow and heat transfer model has been 
formulated based on the newly observed flow regime. Data are now 
being taken to validate this model. 


31636 (CONF-770447—P2, pp 43-69) Further experiments on 
the pilot-scale pressurised combustor at Leatherhead, England. Hoy, 
H.R.; Roberts, A.G. (NCB Coal Utilisation Research Lab., Learher- 
head, England). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

Operation of the Leatherhead fluidized bed test facility with a 
deeper bed at 2'/2 ft/s fluidizing velocity has shown no problems. 
Increasing bed height did not improve efficiency of SO2 removal as 
was hoped. Operation at higher fluidizing velocity with the deep bed 
has shown no problems at high excess air. Slightly lower combustion 
efficiency, significantly lower sulfur removal efficiency and lower 
heat transfer rates have resulted. In most respects these effects were 
expected. The main area of doubt yet to be resolved is generally 
recognized to be the suitability of the combustion gases for expan- 
sion through gas-turbines. It is generally recognized that the princi- 
pal risks are likely to arise from deposition of mineral matter and 
condensed volatilized constituents on blade surfaces. The aerody- 
namic effects of deposited material may not be important in large 
turbines, but the potential consequences of subsequent thermo- 
chemical activity include corrosion and or the formation of hard 
agglomerates that on breaking away are a potential source of ero- 
sion. Various approaches to minimizing these risks are suggested. 
Although much useful supporting data can be obtained from investi- 
gations carried out on a small scale it is essential that potential 
solutions should be tried out in rigs large enough to give particulate 
material, gas phase conditions, and temperatures very similar to 
those in full-scale plants. 
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31637 (CONF-770447—P2, pp 85-95) Babcock and Wilcox 3’ x 
3 fluidized bed combustion test facility. Lange, H.B. 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977). 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

A previous EPRI/B and W study (RP 412-1) defined several 
areas where additional data are required before meaningful compari- 
sons can be made between fluidized bed combustion and other 
methods of burning high-sulfur coal. A critical unknown at present is 
what quantities of limestone will be required. Experimental evidence 
to date show that adequate control of sulfur emissions may require 
anywhere from 2 to 5 times the amount of limestone theoretically 
equivalent to the sulfur in the coal. This excess limestone require- 
ment represents added cost in terms of limestone purchase, waste 
material disposal and both thermodynamic (i.e., heat of calcination) 
and sensible heat losses. The EPRI program on fluidized bed com- 
bustion of coal includes an effort to reduce the limestone quantities 
required to give adequate sulfur control. As with many solid-gas 
chemical reactions it would seem likely that the extent of the 
reaction of the solid calcium oxide with the gaseous sulfur com- 
pounds is surface-limited. One approach to improving the extent of 
reaction is, therefore, to increase the surface-to-mass ratio of the 
limestone feed. A direct method of doing this is to increase the 
fineness of the limestone feed. The specific purpose of the work in 
progress on the 3 x 3 ft. fluidized bed combustion test unit is to make 
a more general determination of the effect of fineness using three 
types of limestone. Preliminary results are reported. 


31638 (CONF-770447—P2, pp 141-148) 6’ x 6’ FBC develop- 
ment facility. Strom, S.S. (Babcock and Wilcox Research Center, 
Alliance, OH). 1977. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, VA, USA (13 Apr 1977) 

In Proceedings of the fluidized bed combustion technology 
exchange workshop. Volume II. 

A 6 x 6 ft Fluidized Bed Facility is being built by B and W 
under contract with the Electric Power Research Institute. This 
program will obtain data to improve combustion efficiency, study in 
a limited way the effect of oxidizing/reducing conditions on metals 
submerged in a fluidized bed when the metals are at a temperature of 
700°F and provide information on heat transfer. In addition the 
effect of multiple coal feed points on combustion efficiency will be 
evaluated. An associated cold test program shown is to understand 
solid mixing in terms of feed location, tube spacing, distributor 
design and scale-up effects. This work will be done by Oregon State 
University under subcontract for B and W. 


31639 (CONF-771015—18) Modeling fluidized bed combustion. 
Caretto, L.S. (California State Univ., Northridge (USA). Dept. of 
Mechanical and Chemical Engineering). 1977. 26p. State Univ., 
Northridge. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

Past models of fluidized-bed combustion are reviewed and 
areas where improvements are needed in future modeling efforts are 
indicated. Basic models of fluidized beds are called two-phase 
models. The dense or emulsion phase is assumed to contain all the 
solids and the dilute or bubble phase is assumed to be solid free. 
Important parts of all models include the determination of heat and 
mass transfer between these two “phases” chemical reactions and 
gas-solid interactions. It is necessary to consider the size distribution 
of bubbles and solid particles. Fluidized-bed combustion models 
must also consider the heating and devolatilization processes of the 
solid fuel and the burnout of char. The models considered in this 
review have generally coupled existing pictures of solid-combustion 
phenomena with existing models for fluidized beds. 


31640 (CONF-7710110—, pp 252-262) Conversion of oil- and 
gas-fired units to coal firing. Witkowski, S.J. (Babcock and Wilcox 
Co., North Canton, NC). 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

There are many considerations involved in modifying an 
existing boiler for coal firing and/or different operating conditions. 
The boiler is an integrated assembly of components, each of which 
bears on the design and operation of the others. The manufacturer 
should be consulted for an overview of any proposed modification to 
an operating boiler. The manufacturer is the only one with sufficient 
design detail available to properly conduct such a review, and can 
advise whether current engineering and design standards can be 
adapted. Field experience with similar equipment can be considered 
when proposing revisions for an overall economics advantage to the 
operator. 


31641 (CONF-7710110—, pp 263-278) Modifications and costs 
of converting to low sulfur Western coals. Reddy, G.N.; Krohm, G.C. 
(Argonne National Lab., IL). 1977. 


ENGINEERING 3265 


From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

It appears that the conversion of existing boilers burning 
high-sulfur Midwestern coals to low-sulfur Western coals is not a 
simple matter. The difficulties of burning this fuel can be traced to 
the inherent problems of operating the boiler outside of its designed 
operating limits. The operating parameters affected by coal charac- 
teristics are summarized. These ee must be considered carefully 
when planning conversion of a power plant to burn Western coal: 
Excessive dusting of coal enroute to power plant; reduced conveyor 
belt capacity (10-20%); decreased pulverizer output (up to 35%); 
loss of boiler efficiency due to increased moisture (up to 30%); water 
side scale buildup due to decreased slagging; increased fouling with 
high sodium coal; larger dust handling system requirements within 
the boiler; and carbon carryover. The cost of electricity generated 
may increase by up to 51% depending upon the extent of boiler 
modifications and increases in operating and maintenance costs. 
Decreased electrostatic precipitator efficiency because of the de- 
crease in sulfur trioxide concentrations in the flue gases has been 
identified as one of the major problems. A 30-fold increase in 
particulate emissions from a precipitator with a specific collection 
area of about 125 sq ft/1000 cfm would occur if the sulfur content of 
the coal was reduced from 3% to 0.5% by weight. To get back to 
the original collection efficiency of 99%, a larger precipitator (with 
a collection area of around 340 sq ft/1000 acfm) or flue gas condi- 
tioning or a hot electrostatic precipitator would have to be installed. 


31642 (FE—2471-12) Industrial application fluidized bed com- 
bustion. Category III. Indirect fired heaters. Quarterly technical 
report No. 4, April 1—June 30, 1977. Cherrington, D.C.; Golan, L.P.; 
Halow, J.S.; Hammitt, F.G. (Exxon Research and Engineering Co., 
Florham Park, N.J. (USA). Engineering Technology Dept.). 29 Jul 
1977. Contract EX-76-C-01-2471. 19p. Dep. NTIS, PC A02/MF 
AOl. 

A program was initiated during July 1976 to evaluate the 
technical and economic potential for the application of fluidized bed 
combustion technology to refinery and petrochemical plant indirect 
fired process heaters. The strategy for the program is to build on the 
available boiler oriented FBR technology. Areas common to both 
steam generating boilers and process heaters will not be intentionally 
advanced by this program. However, the results of complimentary 
programs in the boiler area will be considered in the assessment of 
potential heater applications. The two pertinent areas that are not 
being addressed in the on-going boiler oriented programs and which 
will be investigated here concern the effects of larger tube size and 
hydrocarbon coking. Phase I of the program will consist of the 
design, construction, and operation of three laboratory units de- 
signed to generate data on (a) the effect of tube size and arrangement 
on bed fluidization, (b) relationships between heat flux and tube 
coking rate and (c) tube peripheral and tube-to-tube flux maldistribu- 
tion in a fluidized bed. The design and procurement of materials for 
the first two of these units is complete and startup of the first unit 
was accomplished during May 1977. Design of the third unit is 
completed and early procurement activities are underway. 


31643 Fluidization technology. Volume I. Keairns, D.L. (ed.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 480p. 
(CONF-7506158—P1). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

Thirty-one papers related to fluidization technology were 
presented at the meeting and covered the following topics: bubble 
phenomenon; gas exchange and fluid bed modeling; liquid phase 
fluidization; and three-phase fluidization. (LCL) 


31644 Fluidization technology. Volume II. Keairns, D.L. (ed.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 622p. 
(CONF-7506158—P2). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

Forty papers were presented at the conference and are includ- 
ed in Volume 2. A separate abstract was prepared for each of 17 
papers. The remaining papers were not in scope for the DOE 
Energy Data Base. (RCK) 


31645 Flow patterns near horizontal tubes in a gas-fluidized bed. 
Rooney, N.M.; Harrison, D. (Cambridge Univ., Eng.). pp 3-6 of 
Fluidization technology. Volume II. Keairns, D.L. (ed.). Washing- 
ton, DC; Hemisphere Publishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

Experimental work carried out to obtain further insight into 
the flow patterns near horizontal tubes and tube arrays in a gas- 
fluidized bed and to relate these to the mechanism of tube/bed heat 
transfer is described. These experiments involve three-dimensional 
beds with fluidizing velocities approaching those often used in 
practice, e.g., in the fluidized combustion of coal. 
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31646 Circulation of large bodies in an aggregatively fluidized 
bed. Pruden, B.B. (Univ. of Ottawa); Crosbie, D.; Whalley, B.J.P. pp 
65-86 of Fluidization technology. Volume II. Keairns, D.L. (ed.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

Experiments are described which were performed to deter- 

mine the p ies of fluidized beds of sand and to determine the 
circulation of 1 in.-dia by 1 in.-high cylinders of varying densities in 
an air—sand quiescent and fluidized bed. (LCL) 
31647 Chemically active fluidized bed gasifier. Moss, G. (Esso 
Petroleum Co., Oxford). 379-393 of Fluidization technology. 
Volume II. Keairns, D.L. (ed.). Washington, DC; Hemisphere Pub- 
lishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

The Chemically Active Fluidized Bed Gasifier is a simple 
na of process equipment which partially oxidizes and desulfurizes 

vy fuel oil. It comprises two fluidized bed reactors, a relatively 
large gasifier and a smaller regenerator. Means are provided for the 
continuous exchange of bed material between the two reactors at 
controlled rates. Sulfur is fixed by the bed material in the gasifier as 
calcium sulfide, at temperatures in the region of 900°C and is 
released within the + at SO, at about 1050°C. A pilot scale 
unit was installed at the Esso Research Center at Abingdon and has 
been operated under desulfurizing conditions for about 2700 hours. 
The very considerable amount of technical information which the 
work has produced is summarized and how this information may 
influence the design of a larger scale plant is indicated. 


31648 Design considerations for development of a commerical 
fluidized bed agglomera combustor-gasifier. Merry, J.M.D.; Chen, 
J.L.P.; Keairns, D.L. pp 423-436 of Fluidization technology. Volume 
II. Keairns, D.L. (ed.). Washington, DC; Hemisphere Publishing 
Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

A multi-stage fluidized bed coal gasification process is being 
developed to produce low Btu gas for combined cycle electric 

wer generation. The first stage is a recirculating bed coal devolati- 

izer and the second stage is an agglomerating combustor/gasifier. 
Design considerations for the development of a commercial agglo- 
merating combustor/gasifier unit are presented which integrate re- 
quirements imposed by the process and the problems of scaling from 
small scale unit data. Design criteria and laboratory support data are 
reviewed and scaling criteria identified for relating the design and 
operation of a commercial vessel to that of simulating models. 


31649 Heat transfer in fast fluidized beds. Kiang, K.D.; Liu, 
K.T.; Nack, H.; Oxley, J.H. pp 471-483 of Fluidization technology. 
Volume II. Keairns, D.L. (ed.). Washington, DC; Hemisphere Pub- 
lishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

Preliminary heat transfer measurements in a fast fluidized bed 
are presented. Results indicate heat transfer coefficients as high as 
those of a classical dense fluidized bed can be obtained. The study 
also shows that heat transfer coefficient in the fast bed increases with 
increasing solids recirculation rate of the bed material, and heat 
transfer coefficients is very uniform in the fast bed. 


31650 Fluidized-bed performance with internals heat exchanger 
above the slumped bed. Aulisio, C.J.; Ehrlich, S.; Bryers, R.W.; 
Bazan, J. pp 485-489 of Fluidization technology. Volume II. Keairns, 
D.L. (ed.). Washington, DC; Hemisphere Publishing Corp. (1976). 

From International fluidization conference; Pacific Grove, 
CA, USA (15 Jun 1975). 

See CONF-7506158—P2. 

A heat exchange, made of horizontal tubes in a staggered 
array, was installed in a 8 ft? fluidized bed combustor and a 36 ft? 
cold model. The major part of the bed was below the bottom tube of 
the array. The objective of the studies was to determine if the heat 
exchange would remove heat generated in the bed despite the 
relatively low density of the particles within the expanded bed. Tests 
showed that the bed expansion at minimum fluidization was only 6 
percent. The tubes performed well as a heat exchanger. The test 
showed a bed-to-tube heat transfer coefficient of 40 Btu/hr/ft?/ °F. 
This may be compared with 50 Btu for a vertical heat exchanger in 
the same furnace. The heat exchanger may be designed with rela- 
tively wide tube spacing. Because the heat flux to the bundle 
increases linearly with superficial velocity and bed mass, the flui- 
RCK) boiler may be operated over a wide range of throughputs. 
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31651 Field instrumentation in geotechnical New 
York; Halsted Press (1974). 724p. (CONF-7305133—). . 

From Field instrumentation in geotechnical engineering; 
London, UK (30 May 1973). 

A separate abstract was prepared for one of the thirty-seven 
papers presented at the conference. (TFD) 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 30265 


31652 Trawler lifeboats in North Sea 

neer (London); 246: No. 6358, 36-38(2 Feb 1978). 
The economic, time, and operational advantages of using 

converted trawlers instead of building new larger ships to meet the 

immediate demand for firefighting and emergency support vessels in 

the North Sea petroleum production area are discussed. (LCL) 


31653 Caring for wellhead equipment far under the North Sea 
waves. Laird, R. Engineer (London); 246: No. 6357, 41, 43(26 Jan 
1978). 

The design and operation of a new system for radio control 
and protection of subsea wellhead equipment are described. The 
complete system comprises three main elements, (1) surface buoy 
tethered to, (2) a massive concrete base encapsulating the seabed 
wellhead, and (3) a transfer capsule traveling on the anchor line 
between the surface and seabed to provide access to the wellhead for 
repair and maintenance. 


31654 Checking out faults in pipeline welding underwater off- 
shore. Engineer (London); 246: No. 6357, 49(26 Jan 1978). 

An ultrasonic weld testing system especially built for oper- 
ation aboard pipe-laying barges used by North Sea oil companies is 
described. (LCL) 


31655 Drilling fluid diverter system. Howell, J.D.; Beck, R.W.; 
Bruce, G.H.; McLain, J.D. (to Exxon Production Research Co.). US 
Patent 4,063,602. 20 Dec 1977. Filed date 1 Nov 1976. 8p. 

An improved method and apparatus for offshore drilling is 
described which is particularly useful for drilling in deep water from 
a floating surface vessel. Drilling fluid is introduced into a drill 
string extending from the vessel into a wellbore in the floor of the 
body of water. In order to maintain a controlled hydrostatic pressure 
within the riser, drilling fluids are diverted from the lower end of the 
riser and are either discharged into the body of water or pumped to 
the surface through a return conduit adjacent the riser. 


31656 World's largest platform underway. Metzler, J.A. Ocean 
Ind.; 12: No. 11, 68-75(Nov 1977). 

On Sept. 30, 1977, the base of Shell’s Cognac, the world’s 
largest platform, was attached to the seabed 1,025 ft deep in the Gulf 
of Mexico. The platform was designed with three sections, the first 
two fixed in place on the sea floor. Base installation, acoustic 
instrumentation, and future platform work are described. (DLC) 


. Laird, R. Engi- 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 31869 


31657 Inlet for cyclone-type particulate matter gas separator 
device. Dahlem, F.E. (to American Air Filter Co., Inc.). US Patent 
4,065,277. 27 Dec 1977. Filed date 13 Aug 1976. 6p. 

The dirty gas inlet configuration for a cyclone-type particu- 
late matter gas separator device has two annular concentrically 
disposed converging dirty gas channels. The outer annular channel 
has a plurality of gas flow directing vanes disposed therein to impart 
a spinning or whirling motion to a dirty gas stream passing into the 
separator device through the outer annular channel from outside the 
separator device. The inner annular channel has an adjustable dirty 
gas inlet for varying the volume rate of flow of dirty gas passing into 
the separator device through the inner annular channel from outside 
the separator device. The dirty gas streams exiting the outer and 
inner annular converging channels are mixed together in an annular 
mixing chamber located downstream from and coaxially disposed 
with the outer and inner annular channels. While mixing together, 
the whirling gas stream from the outer channel imparts a whirling 
motion to the dirty gas stream from the inner annular channel. The 
mixed whirling gas stream then exits the annular mixing chamber 
and moves downstream in the gas separator device for further 
processing to separate particulates therefrom. 
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31658 Self-cleaning smoke filter. Hartwick, G.J. US Patent 
4,061,478. 6 Dec 1977. Filed date 28 May 1975. 8p. 

A self-cleaning smoke filter is described. The filter includes a 
channel having a plurality of longitudinal sides angularly disposed 
relative to the horizontal, an inlet port for receiving gaseous emis- 
sions contaminated by iculate matter and other pollutants, and an 
outlet port. The filter er includes spraying means for producing 
a cleansing spray inside said channel, and serpentine baffle means, 

ly disposed relative to the horizontal, disposed inside said 
channel in advance of said outlet exit port. 


31659 Advanced electrostatic collection concepts. Drehmel, D.C. 
J. Air Pollut. Control Assoc.; 27: No. 11, 1090-1092(Nov 1977). 

Of the advanced electrostatic collection concepts studied, 
those employing water droplets or filters have demonstrated en- 
hanced performance and should be considered for future applica- 
tions. Electrostatic collection with water drops shows high removal 
efficiencies for 0.5 ym particles which are difficult to capture. 
Electostatic collection with filters shows the potential for operation 
at either lower pressure drops or higher filtration rates. 


31660 Comparative performance evaluation of current design 
evaporative cooling tower drift eliminators. Chan, J.; Golay, M.W. 

husetts Inst. of Tech., Cambridge). Atmos. Environ.; 11: No. 
8, 775-781(1977). 

An analysis of the performance of standard industrial evapo- 
rative cooling tower drift eliminators using both numerical simula- 
tion methods and experimental techniques is reported. The simula- 
tion methods make use of the computer code SOLA as a subroutine 
of the computer code DRIFT to calculate the two-dimensional 
laminar flow velocity field and pressure loss in a drift eliminator 
geometry. This information is then used in the main program to 
obtain the eliminator collection efficiency by performing trajectory 
calculations for droplets of a given size by a fourth order Runge— 
Kutta numerical method. The experimental technique makes use of 
laser light scattering techniques for measurement of the droplet size 
spectra both at the inlet and outlet of the eliminator. From these 
measured spectra, the collection efficiency as a function of droplet 
size can be deduced. The results are found to be in good agreement 
with calculated collection efficiencies using no-slip boundary condi- 
tions. The pressure loss data for the eliminators are measured by an 
electronic manometer. The agreements between the measured and 
calculated pressure loss are good. The results show that both particle 
collection efficiency and pressure loss increase as the eliminator 
geometry becomes more complex, and as the flow rate through the 
eliminator increases. In ascending order of collection efficiency the 
eliminators tested are ranked as follows: sinus-shaped eliminator, 
three-segment eliminator and zig-zag eliminator. 


POWER CYCLES 


RANKINE 


REFER ALSO TO CITATION(S) 30736, 30737, 30757, 31269, 
31288, 31295 


31661 Optimal cycle analysis for low temperature applications. 
Henry, C.D.; Fazzolare, R. (Univ. of Arizona, Tucson). pp 1068- 
1072 of Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Thermodynamic functions derived from generalized equa- 
tions of state are used to predict the thermodynamic properties of 
working fluids in cycle analyses of low temperature Rankine energy 
systems. In addition the functions can be used in conjunction with 
optimization methods to determine fluid properties and cycle condi- 
tions for maximizing the thermal efficiency. A geothermal power 
system is used as an example. The optimization technique is handi- 
capped by the presence of a number of local maxima in the variable 
space which somewhat limits its usefulness; yet reasonable results 
were obtained. 


31662 Rotary valve gear suitable for expanders operating on the 
Rankine cycle. Robinson, F.J. (Lakehead Univ., Thunder Bay, Ont.). 
pp 1080-1084 of Proceedings of the 12th intersociety energy conver- 
sion engineering conference. Vol. II. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

An epicyclic valve gear is described for use with a rotary 
valve which was designed for use with a 4 : 3 ratio epitrochoidal 
steam expander. The valve is of the balanced drum type and has 
fixed port dimensions, as has the mating port face. Due to the 
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variation of chamber volume with rotor angle in the expander, 
variable admission is achieved by retarding the valve during run- 
ning. Valves capable of providing between 16.7 and 15.4% and also 
2.8 and 16.3% admission are considered. Provision is made in the 
design for reverse running of the expander, and the valve gear may 
be perfectly balanced making it suitable for high speed operation. 
The valve gear would also be suitable for driving valve of different 
configuration than that described. Steps taken to avoid losses due to 
dead steam in the inlet ducts at valve opening are also described. 


31663 Ideal gas modeling of associating alkali metal vapor sys- 
tems. Himmelblau, D.A.; Porter, J.H. (Energy Resources Co., Inc., 
Cambridge, MA). pp 1085-1089 of Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. II. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

An equilibrium model of associating ideal gas species can be 
used in the place of a real gas virial equation of state. The ideal gas 
model relies on only a few experimental parameters instead of PVT 
data. A direct enthalpy equation of state is produced without resort- 
ing to transformation of the virial form which may result in serious 
deterministic errors in design calculations. The resulting predictions 
for enthalpy when applied to potassium vapor are quite comparable 
to the virial equation model developed by the Naval Research 
Laboratory. 


STIRLING 


31664 Thermal oscillators. Benson, G.M. (ERG, Inc., Oakland, 
CA). pp 1478-1487 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Thermoscillators are resonant-free-piston, valveless, closed- 
cycle thermal machines. The engine, operating on a Stirling or 
Ericsson cycle, drives a shaftless load (pump, generator, refrigerator, 
or combination). The engine and load form a compact, integral, 
hermetically-sealed, gas-lubricated unit, that self-starts and load- 
modulates by self-varying stroke, pressure-ratio and piston-phasing 
without changing working-fluid mass or speed. Results for two- and 
three-piston Thermoscillators are presented and compared with 
other free-piston Stirling engines. Data are given for improved heat 
exchangers, including Thermizers, which isothermalize the variable- 
volume chambers. Results for a Thermoscillator alternator (60 Hz, 
120V) give 50 percent plant efficiencies which, for units using fossil- 
fuel firing (including fluidized coal) or solar energy, offers a poten- 
tial for local electric generation with direct waste heat recovery. 
Results for a Thermoscillator hydraulic pump, isothermal accumula- 
tor and hydraulic motor for vehicle drive promise fuel mileages of 
100 to 200 m/gal for urban-cycle and 50 to 100 m/gal for freeway- 
cycle (dependent on course, vehicle weight and drag). Correspond- 
ing fuel saving could be achieved in other drive applications, par- 
ticularly where substantial load-cycling is experienced. 


31665 Demonstration of a Free-Piston Stirling Linear Alternator 
power conversion system. Goldwater, B. (Mechanical Tech. Inc., 
Latham, NY); Morrow, R.B. pp 1488-1495 of Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. II. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A program is in progress to develop and demonstrate a 2 kWe 
Free Piston Stirling-Linear Alternator (FPS-LA) energy conversion 
system, for the Division of Nuclear Research and Applications of 
the U.S. Energy Research and Development Administration, that 
will achieve an overall efficiency of greater than 30 percent. The 
planned program consists of two phases. The first phase efforts 
included feasibility evaluations of the engine and the alternator 
separately, and a conceptual system design. The second phase has 
been initiated and will include the detailed design, fabrication and 
testing of the demonstrator. The results of the Phase I feasibility 
evaluation including the test of a Model FPS engine and a test of a 
linear alternator are reported. A conceptual design of a 2 kWe 
energy conversion system is discussed including preliminary trade- 
off studies. The heat sources potentially applicable for this FPS-LA 
conversion system are many including nuclear (both isotopic and 
reactor), solar, and fossil-fuel. 


31666 Experimental and computational evaluations of isotherma- 
lized Stirling engines. Martini, W.R. (Univ. of Washington, Rich- 
land); Hauser, S.G.; Martini, M.W. pp 1496-1503 of Proceedings of 
the 12th intersociety energy conversion engineering conference. 
Vol. II. La Grange Park, IL; American Nuclear Society, Inc. (1977). 
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From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Isothermalizers placed in the hot and cold spaces of a Stirling 
engine eliminate the need for a separate gas heater and cooler. For 
the same displacement, power output is increased and internal flow 
losses are decreased. Models of isothermalized engines used for 
pumping water and pumping heat with a liquid column acting as a 
power piston are described and explained. Comparison of the double 
Stirling heat engine-heat pump with current and near future heat 
pumps shows that fuel consumption can be reduced by a factor of 2 
and possibly 3. Simplified and rigorous Stirling engine computational 
procedures are described and compared using a sample case. The 
kinds of isothermalizers are discussed. Progress in the experimental 
evaluation of one type of isothermalizer is given. 


31667 Practicability study of Stirling total energy systems. Lehr- 
feld, D. (Philips Labs., Briarcliff Manor, NY). pp 1504-1511 of 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. II. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Under U.S. ERDA contract, Philips Laboratories has investi- 

gated the application of Stirling cycle prime movers to total energy 
power generation systems. Electrical, heating, and cooling demand 
profiles for a typical residential complex, hospital, and office build- 
ing were studied, and alternative Stirling total energy systems were 
conceptualized for each site. These were analyzed in detail and 
contrasted with purchased-power systems for these sites to deter- 
mine fuel-energy savings and investment attractiveness. The residen- 
tial complex and hospital would be excellent candidates for total 
energy systems, and prime movers in the 1000 kW output range 
would be required. Stirling engines with so large an output have not 
been built to date. The principle advantage of a Stirling prime mover 
in this application, in view of national concern over present and 
future dependence on oil, is that it could utilize low grade liquid 
fuels and coal. 
31668 Computer simulation of Stirling cycle machines. Urieli, I.; 
Rallis, C.J.; Berchowitz, D.M. (Univ. of Witwatersrand, Johannes- 
burg). pp 1512-1521 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The development of a computer program to accurately simu- 
late the performance and detailed behavior of Stirling cycle ma- 
chines is described. Complete differential equations of continuity, 
momentum, energy and the state of the gas are derived. In particular 
the energy equation includes kinetic energy terms while the momen- 
tum equation includes the effects of working gas acceleration. Heat 
leakage and longitudinal conduction in the machine walls is account- 
ed for and due regard is taken of the working gas instantaneous 
properties, local friction factors and local heat transfer coefficients. 
The resulting set of non-linear partial differential equations is solved 
by the “method of lines.” A unique method of accelerating the 
solution to convergence at the cyclic steady state is used and an 
assessment of the overall errors of the numerical method is included. 
The simulation results of a typical engine are presented and these 
include efficiency and indicated power versus rotational speed using 
air, helium and hydrogen as the working gas. 


31669 New mathematical model for Stirling cycle machines. 
Berchowitz, D.M.; Rallis, C.J.; Urieli, I. (Univ. of Witwatersrand, 
Johannesburg). pp 1522-1527 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A mathematical model for Stirling cycle machines is present- 
ed in which the effects of pressure difference is made up of two 
components viz: (1) the time lag for information to propagate along 
the machine which causes a phase displacement between the expan- 
sion and compression pressure profiles; and (2) the real flow effects 
which cause an amplitude displacement in the pressure profiles. It is 
shown that both these effects are functions of machine speed, and 
thus the machine speed becomes a parameter which affects the 
overall performance. Two solutions are presented; one in which only 
the phase displacement is calculated, i.e., there is no friction and the 
cycle is otherwise ideal; and the other which includes both phase 
and amplitude displacements. Since an isothermal analysis is used, 
the derived equations reduce to those of Schmidt when both the 
time lag and pressure drop effects are neglected. 
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31670 Some experimental results on laboratory model fluidyne 
engines. Goldberg, L.F.; Rallis, C.J.; Bell, A.J.; Urieli, I. (Univ. of 
Witwatersrand, Johannesburg). pp 1528-1533 of Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. II. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Two laboratory models of an air/water Fluidyne engine are 
described which were tested in the perspective of their alternative 
energy technology relevance. Performance results are presented for 
both models behaving as positive displacement pumps. Relative 
pressure-volume characteristics are given for one of the models 
operating under no load conditions. 


31671 New ported constant volume external heat supply regen- 
erative cycle. Rallis, C.J.; Urieli, 1; Berchowitz, D.M. (Univ. of 
Witwatersrand, Johannesburg). pp 1534-1537 of Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. II. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

The Stirling cycle is but one member of one of the classes of 
possible regenerative cycles. Also the in-line configurations of 
heater, regenerator and cooler currently in use are not necessarily 
optimal. A so-called first order or ideal thermodynamic cycle analy- 
sis was used to compare the performance of three ideal cycles—the 
true Stirling, the pseudo-Stirling used in most practical machines, 
and the so-called ported constant volume cycle. The effects on the 
dependent variables, of thermal efficiency and specific work, of 
regenerator effectiveness and volume compression ratio in particu- 
lar, are considered and it is shown that the characteristics of the 
ported constant volume cycle are superior to those of the pseudo- 
Stirling cycle. 


OTHER 
REFER ALSO TO CITATION(S) 30776 


31672 Freeze/thaw power system. Allen, M.F. US Patent 
4,075,845. 28 Feb 1978. Filed date 25 Mar 1976. 4p. 

A freeze-thaw power cycle is described that includes a piston 
driven by the expansion power of a fluid such as water in a cyclinder 
on freezing and the thawing thereof with alternate, rapid freezing 
and thawing of the fluid by low and high temperature means with 
heat transfer rates facilitated by the use of heat pipes or tubes or 
other conductor means to produce a continuous single or multi 
cyclinder quick, polution free and noiseless freeze/thaw power 
cycle. 


31673 Energy conversion and storage by CDE (concentration 
difference energy) engine and system. Isshiki N. (Tokyo Inst. of 
Tech.); Maekawa, Y.; Takeuchi, M.; Nikai, I.; Akuta, T.; Kamo- 
shida, J. pp 1117-1124 of Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. II. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

A discussion is given of a theoretical and experimental inves- 
tigation of a completely new engine called CDE (concentration 
difference energy) engine, and a conceptional proposal of the CDE 
system is given. The CDE engine utilizes the absorption heat liberat- 
ed from the exhaust steam absorbed in a thick aqueous solution of 
inorganic salts as CaCl., LiCl, NaOH, etc. in which the original pure 
steam boiler is immersed. In the CDE system, all kinds of alternative 
energies are used for the regenerations of used solutions thinned by 
the CDE engine above, and can be converted into useful power and 
heat. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


31674 (BNL—23673) Report of working group on accelerator 
problems. Cho, Y.; Montague, B.W.; Kubischta, W.; Turrin, A.; 
Courant, E.D.; Ratner, L. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 18 Oct 1977. Contract EY-76-C-02-0016. 7p. (CONF- 
7710115—4). Dep. NTIS, PC A02/MF AO1. 

From Workshop on polarized proton beams; Ann Arbor, MI, 
USA (18 Oct 1977). 

There are many experimental elementary particle objectives 
which are uniquely achievable with polarized proton beams. These 
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objectives require both higher beam energies and intensities than are 
presently available. The polarized ion source working group con- 
cluded that it looks quite practical to produce polarized H sources 
with output currents of several mA. The significance of this is best 
demonstrated by the fact that the ZGS operates at its space charge 
limit using a 6 mA H™ impolarized ion source and charge exchanger 
injection. Thus, polarized H™ ions offer the possibility of operating 
high energy synchrotrons at their normal” intensity. With interest- 
ing physics to be done and the high probability of adequate intensi- 
ties for both fixed target and colliding beam machines, the question 
to be answered is whether or not it is possible to accelerate polarized 
protons and/or deuterons to energies above the presently available 
12 GeV/c of the ZGS and to store beams in a colliding beam 
machine such as the ISR or ISABELLE. This question was consid- 
ered by the accelerator physics working group, and the conclusions 
reached are discussed. 


31675 (FERMILAB—738/3) Kermi National Accelerator Labo- 
ratory monthly report, March 1978."Cole, F.T.; Donaldson, R. (eds.). 
(Fermi National Accelerator Lab., Batavia, Ill. (USA)). 1978. Con- 
tract EY-76-C-02-3000. 30p. Dep. NTIS, PC A03/MF AOl. 

This month’s issue contains an article on production of 
charmed particles by neutrinos. Also included are minutes of the 
March 9—10 meeting of the program advisory committee, notes and 
announcements, operations summaries, and lists of publications. 


(RWR) 


31676 (LA-UR—77-2552) Experimental program to validate 
analyses of accelerator breeder concepts. Talbert, W.L. Jr.; Russell, 
G.J.; Malenfant, R.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 32p. (CONF-771159—1). Dep. 
NTIS, PC A03/MF AOI. 

From Accelerator breeder conference; Los Alamos, NM, 
USA (8 Nov 1977). 

The concept of using high-energy particle accelerators to 
produce neutrons for converting fertile material to fissile is over 25 
years old. It is only relatively recently that accelerator design has 
progressed to a point where the operation approaches commercial 
viability. Critical unknowns in the concept were identified in a 
detailed study of specic configurations. Experiments to elucidate 
these unknowns in a timely manner using existing material and 
facilities are defined and identified. Basic measurements are de- 
scribed to evaluate effects of the primary particle beam and resulting 
secondary particles in massive assemblies of most materials of inter- 
est. 


31677 (ORNL—5306, pp 1-31) Accelerators. Ball, J.B.; Martin, 
J.A.; Biggerstaff, J.A. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

The status of the Holifield Heavy Ion Research Facility- 
Phases I and II is summarized; accelerator, experimental facilities, 
and data acquisition are included. Also discussed development activ- 
ities (time-of-flight facility, beam bunching, beam stripping, ion 
sources, magnetic field measurement, rf systems) and operation of 
ORJC, ORELA, and van de Graaff accelerators. 36 figures, 7 tables. 
(RWR) 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 32221 


31678 (ANL-HEP-CP—77-45, pp 161-185) Problems in the 
design of polarized p and anti p beams. Underwood, D. (Argonne 
National Lab., IL). 10 Jun 1977. 

From Conference on enriched antiproton, polarized proton 
and antiproton beams at Fermilab energies; Argonne, IL, USA (10 
Jun 1977). 

In Proceedings of the symposium on experiments using en- 
riched antiproton, polarized proton, and polarized antiproton beams 
at Fermilab energies. 

A discussion is given of the following topics: first, some 
methods of producing polarized beams, and more specifically, polar- 
ized protons from lambda decay. Some considerations in building a 
practical beam, some rate considerations for experiments, and a 
possible polarimeter are then discussed. It appears that experiments 
with high energy polarized beams can be done now with known 
techniques, and experiments with polarized antiprotons are possible 
with further development of known techniques. 


31679 (ANL-HEP-CP—77-45, pp 27-64) A(anti A) beams at 
FNAL (continued). Heller, K. (Univ. of Michigan, Ann Arbor). 10 
Jun 1977. 

From Conference on enriched antiproton, polarized proton 
and antiproton beams at Fermilab energies; Argonne, IL, USA (10 
Jun 1977). 
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In Proceedings of the symposium on experiments using en- 
riched antiproton, polarized proton, and polarized antiproton beams 
at Fermilab energies. 

Some practical numbers are given which are useful in design- 
ing a polarized proton or antiproton beam. Included are the proton 
distribution from A° decays 43 meters from the production target 
and how separated they are from the 7’s, collimator dimensions, 
apparatus acceptance, neutral beam composition and particle spectra, 
and the pion and proton spatial distribution. (JFP) 


31680 (LA—6863) Longitudinal tuning of the LAMPF 201.25- 
MHz linac without space charge. Jameson, R.A.; Jule, W.E.; Mills, 
R.S.; Bush, E.D. Jr.; Gluckstern, R.L. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Mar 1978. Contract W-7405-ENG-36. 68p. Dep. 
NTIS, PC A04/MF AOl1. 

After an accelerator is operational, the simulation models, 
used in the design phase to study perfect linacs or those with random 
errors, can be specialized to study the behavior of the actual machine 
and optimize its performance. This is being done on the Alvarez 
linac at LAMPF using the PARMILA model. As many of the actual 
measured physical parameters as possible were incorporated into the 
code, and it was necessary to include a more comprehensive treat- 
ment of the beam dynamics to make the model and experimental 
observations agree. For example, it is necessary to consider longitu- 
dinal and transverse phase space together in the calculations. The 
modifications to the model, the results of experiments that indicate 
the validity of the model, and use of the model to optimize the 
longitudinal tuning of the Alvarez linac are outlined. 


31681 (LA—7148-PR) Collective ion acceleration. Godfrey, 
B.B.; Faehl, R.J.; Newberger, B.S.; Shanahan, W.R.; Thode, L.E. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. 286p. Dep. NTIS, PC A13/MF A0Ol1. 

Progress achieved in the understanding and development of 
collective ion acceleration is presented. Extensive analytic and com- 
putational studies of slow cyclotron wave growth on an electron 
beam in a helix amplifier were performed. Research included precise 
determination of linear coupling between beam and helix, suppres- 
sion of undesired transients and end effects, and two-dimensional 
simulations of wave growth in physically realizable systems. Electro- 
static well depths produced exceed requirements for the Autoreson- 
ant Ion Acceleration feasibility experiment. Acceleration of test ions 
to modest energies in the troughs of such waves was also demon- 
strated. Smaller efforts were devoted to alternative acceleration 
mechanisms. Langmuir wave phase velocity in Converging Guide 
Acceleration was calculated as a function of the ratio of electron 
beam current to space-charge limiting current. A new collective 
acceleration approach, in which cyclotron wave phase velocity is 
varied by modulation of electron beam voltage, is proposed. Accel- 
eration by traveling Virtual Cathode or Localized Pinch was consid- 
ered, but appears less promising. In support of this research, funda- 
mental investigations of beam propagation in evacuated waveguides, 
of nonneutral beam linear eigenmodes, and of beam stability were 
carried out. Several computer programs were developed or en- 
hanced. Plans for future work are discussed. 


31682 (LBL—7200) Quasi-static drift-tube accelerating struc- 
tures for low-speed heavy ions. Faitens, A.; Keefe, D. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). 3 Nov 1977. 
Contract W-7405-ENG-48. 28p. (CONF-771073—6). Dep. NTIS, 
PC A03/MF AO1. 

From Heavy ion fusion workshop; Upton, NY, USA (17 Oct 
1977). 

The major attractions of the pulsed drift-tubes are that they 
are non-resonant structures and that they appear suitable for acceler- 
ating a very high current bunch at low energies. The mechanical 
tolerances of the non-resonant structure are very loose and the cost 
per meter should be low; the cost of the transport system is expected 
to be the major cost. The pulse power modulators used to drive the 
drift-tubes are inexpensive compared to r.f. sources with equivalent 
peak-power. The longitudinal emittance of the beam emerging from 
the structure could be extremely low. 


31683 (LBL—7247) Some illustrations of stochasticity. Laslett, 
L.J. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
27 Dec 1977. Contract W-7405-ENG-48. 30p. (CONF-771234—1). 
Dep. NTIS, PC A03/MF AO1. 

From Workshop on non-linear dynamics; La Jolla, CA, USA 
(27 Dec 1977). 

A complex, and apparently stochastic, character frequently 
can be seen to occur in the solutions to simple Hamiltonian prob- 
lems. Such behavior is of interest, and potentially of importance, to 
designers of particle accelerators—as well as to workers in other 
fields of physics and related disciplines. Even a slow development of 
disorder in the motion of particles in a circular accelerator or storage 
ring could be troublesome, because a practical design requires the 
beam particles to remain confined in an orderly manner within a 
narrow beam tube for literally tens of billions of revolutions. The 
material presented is primarily the result of computer calculations 
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made to investigate the occurrence of “stochasticity,” and is orga- 
nized in a manner similar to that adopted for presentation at a 1974 
accelerator conference. 


31684 (LA-tr—78-28) Electron optics of the betatron. Schwartz, 
E. Translated from Z. Naturforsch., a; No. 4A, 198-204(1949). 15p. 
Dep. NTIS, PC A02/MF AOl. 

Particle path curves in the betatron are determined for an 
electron beam entering the toroidal channel divergently. The mag- 
netic field is assumed to be constant. The investigation is based on 
the shape ef the path curves in the first cycles, which are especially 
important for the loading of electrons into the betatron. It is found 
that more time is available for injection of electrons the higher their 
velocity (electron volt energy) and the more gradual the decline in 
the magnetic field inside the discharge path toward the outside. The 
injection intervals with a 500- period exciting current without pre- 
magnetization are on the order of 0.01 to 0.1 microseconds and reach 
the magnitude of one microsecond when operating with a steady 
field component. The usable divergence angles of the electron beams 
vary between zero and a maximum value during the injection 
interval. The maximum divergence is about 5° This value becomes 
larger when the decline in the field is gradual, and it does not depend 
on the injection energy, whereas the usable current intensity in- 
creases with the injection energy. 


AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 32450 


31685 (BNL—22556) High precision superconducting magnets. 
Allinger, J.; Danby, G.; Jackson, J.; Prodell, A. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 
4p. (CONF-770313—138). Dep. NTIS, PC A02/MF AO1. 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Window-frame type superconducting dipole magnets have 
demonstrated accuracy and predictability of fields which compare 
well with the best conventional accelerator-type magnets. Precision 
measurements were made on the two series powered 2 m long 4 T 
modules comprising the 8° bending magnet at BNL after two years 
of beam operation including several dozen beam induced quenches. 
The integral field of the two units is identical to measurement 
accuracy, = 1 x 10°‘ parts at approximately full aperture, for all 
— except quadrupole. Random quadrupole terms of G/B = 
6 x 10°°cm™' or 2 x 10~‘ parts are present. A 1 m long 6 T model of 
more advanced design shows pure dipole field, at all field levels, to 1 
x 10°‘ parts, using a single correction coil with predetermined 
excitation. The field shape at approximately 0.5 T/sec rise rate is 
identical to dc. The advantages of the extended current sheet coil 
construction are discussed. Results are compared with computer 
simulations of construction errors. Suitable conceptual designs of 
compact 6 T dipoles and of quadrupoles applied to a 1 km accelera- 
tor lattice are presented. 


31686 (LA—7157-MS) Some new accelerating structures for 
high current intensity accelerators. Manca, J.J. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). Mar 1978. Contract W-7405-ENG-36. 10p. 
Dep. NTIS, PC A02/MF AOl1. 

The space charge effect inside the beam of charged icles 
causes serious problems in high-intensity linear — accelerators. 
At the present time there is only the Alvarez-Blewett accelerating 
structure which uses continuous strong focusing to keep the beam 
confined to the axis. The most serious problem is at the injection end 
of the accelerator where the particle velocities are low and the drift 
tube structure has decreased efficiency. It is suggested that some 
new or less well known accelerating structures using rf quadrupole 
focusing and H-type mode resonators may solve this problem. The 
disk-and-washer structure with very high coupling coefficient can be 
used successfully for the high-energy part of the accelerator. A 
newly developed coaxial coupler solves the problem of the intertank 
rf coupling. 


31687 High-frequency focusing device for focusing a beam of 
charged particles accelerated within a cyclotron. Tran, D.T.; Kervizic, 
J.; Hurt, B. (to C.G.R.-MeV). US Patent 4,063,125. 13 Dec 1977. 
Priority date 1 Jul 1975, France. 4p. 

A high-frequency focusing device makes it possible to 
achieve suitable horizontal and vertical focusing of a beam of 
charged particles issued from a particle source located substantially 
at the center of a cyclotron. The device consists of pairs of focusing 
electrodes fixed to the edges of parallel plates forming each sector- 
shaped Dees of the cyclotron, each pair of electrodes being arranged 
in such a manner that the particle beam passes between them, these 
electrodes which project into the acceleration space e of the cyclo- 
tron, making it ible to compensate for lack or excessive vertical 
focusing Seieaie cbout by the magnetic field developed in the 
acceleration space e. 
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ION SOURCES 
REFER ALSO TO CITATION(S) 31677 


31688 (LBL—7143) Tests and development of duoplasmatron 
and mutli-aperture heavy ion sources for an RF linac. Clark, D.J.; 
Richter, R.M.; Zajec, E.; Brokloff, R.; Osher, J.E. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nov 1977. Contract W- 
7405-ENG-48. 9p. (CONF-771073—8). Dep. NTIS, PC A02/MF 
AOl. 

From Heavy ion fusion workshop; Upton, NY, USA (17 Oct 
1977). 

The goal of the program of ion source development for an rf 
linac has been to produce currents of up to 100 mA of the heavier 
gaseous ions such as argon and xenon, of good emittance (.02 7 cm 
mr, normalized) and charge state 1*. Existing facilities and hardware 
utilized included the 470 kV Bevatron injector, the 750 kV injector 
for the 50 MeV ESCAR linac, the 80 kV Bevatron test stand, a 20 
kV LLL test stand and existing duoplasmatron and CTR sources. A 
summary of test results is shown. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


31689 (ANL-HEP-CP—77-45, pp 186-209) Polarized proton and 
deuteron solid HD targets. Honig, A. (Syracuse Univ., NY). 10 Jun 
1977. 

From Conference on enriched antiproton, polarized proton 
and antiproton beams at Fermilab energies; Argonne, IL, USA (10 
Jun 1977). 

In Proceedings of the symposium on experiments using en- 
riched antiproton, polarized proton, and polarized antiproton beams 
at Fermilab energies. 

A decade has now elapsed since HD was proposed as a 
polarized proton and deuteron target with exceptionally desirable 
properties. These include a very high free proton proportion, inde- 
pendently polarizable proton and deuteron systems, and a “frozen- 
spin” mode of operation which allows separation of the functions of 
production and utilization of the highly polarized target. A discus- 
sion is given of what can be expected of the polarized HD system 
right now, without further research. The basic features of solid HD 
pertinent to its use as a “frozen-spin” target are outlined, then a 
summary is given of the particular experimental results which sup- 
port the contention that the target will perform successfully, and 
finally, some feasible operating modes and the expected perfor- 
mances from them are presented. 


31690 (LBL—6776) Delay line proportional chambers for the 
Fermilab external muon identifier. Parker, S.; Orthel, J.; Marriner, J. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 19 
Oct 1977. Contract W-7405-ENG-48. 18p. (UH—511-259-77; 
CONF-771023—43). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Thirty-nine one meter square proportional chambers with 
delay line readout were constructed for the external muon identifier 
of the Fermilab 15 foot bubble chamber. They provide X,Y,U(45°) 
and T (avalanche time) information using a single wire plane, etched 
strip cathodes and nine amplifiers. They have a time resolution of +- 
27ns, single particle spatial resolution of +-2 to +-3mm and double 
particle resolution of approximately 2'/2 to 4cm. The energy accessi- 
ble to each wire is limited so none of the wires in the first 25 
chambers has broken since their installation in 1973 to 1974. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 31683 


31691 (BNL—50718) ISABELLE: a 400 x 400 GeV proton— 
proton colliding beam facility. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Jan 1978. Contract EY-76-C-02-0016. 187p. Dep. 
NTIS, PC A09/MF AOl1. 

A conceptual design report is presented for the construction 
of an Intersecting Storage Accelerator, ISABELLE, to be located at 
Brookhaven National Laboratory. At this major research facility 
beams of protons with energies up to 400 GeV will be collided in six 
experimental areas. At each area particle physicists will install detec- 
tor apparatus to study the interaction and reaction products for such 
very high energy collisions. The proposal results from several years 
of study and development work on such a facility. Topics discussed 
include: (1) introduction and summary of the proposal; (2) physics at 
ISABELLE (including physics objectives and typical experiments 
and detectors); description of ISABELLE (overview; magnetic ring 
structure and lattice characteristics; performance; beam transfer, 
stacking, and acceleration; magnet system; refrigeration system; 
vacuum system; power supplies, instrumentation, and control 
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system; physical plant and experimental halls; and operation and 
safety); and (3) cost estimate and schedule. 


31692 (SLAC-PUB—2033) Fast track-finding trigger processor 
for the SLAC/LBL Mark II Detector. Brafman, H.; Breidenbach, M.; 
Hettel, R.; Himel, T.; Horelick, D. (Stanford Linear Accelerator 
Center, Calif. (USA)). Oct 1977. Contract EY-76-S-03-0326. 12p. 
(CONF-771023—34). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The SLAC/LBL Mark II Magnetic Detector consists of 
various particle detectors arranged in cylindrical symmetry located 
in and around an axial magnetic field. A versatile, programmable 
secondary trigger processor was designed and built to find curved 
tracks in the detector. The system operates at a 10 MHz clock rate 
with a total processing time of 34 sec and is used to “trigger” the 
data processing computer, thereby rejecting background and greatly 
improving the data acquisition aspects of the detector-computer 
combination. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 30934, 30938, 31737, 31814 


31693 (HEDL-SA—1279) SSTR and emulsion techniques and 
their applications for FBR, LWR, and MFER programs. Roberts, 
J.H.; Gold, R. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1977. Contract EY-76-C-14-2170. 36p. (CONF- 
771036—13). Dep. NTIS, PC A03/MF AOl1. 

From 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 

Current and projected techniques for using Solid State Track 
Recorders (SSTR) and Nuclear Research Emulsions (NRE) for the 
measurement of various nuclear parameters in Fast Breeder Reactor 
(FBR), Light Water Reactor (LWR), and Magnetic Fusion Energy 
Reactor (MFER) programs will be presented. Two categories of 
SSTR, one for fission fragment detection and the other for alpha 
particle detection, are of importance in reactor applications. Etching, 
annealing, and track read out techniques are discussed. For FBR 
programs, SSTR for fission fragments are used together with various 
fissionable isotopes to provide information on neutron fluence and 
fission rates at in-core and out-of-core locations. Fission rates coup- 
led with radiochemical, gamma spectrometry, and mass spectrom- 
etry techniques provide measurements of absolute fission yields and 
capture to fission ratios. SSTR for alpha particles also offer promise 
for the measurement of alpha particle production from '°B, °Li, and 
other nuclides. SSTR for fission fragments and alpha particles will 
be used for Pressure Vessel Surveillance (PVS) in the LWR pro- 
— to give information on neutron fluence-spectra. The use of 

STR for neutron fluence, helium production, Primary Knock-on 
Atom (PKA) observations, and tritium breeding measurements are 
also projected for the MFER program. NRE provide information on 
neutron spectra, including angular anisotropies. Three specific inter- 
actions, n-p scattering, *Li(n,t)*He, and '°B(n,t2a) are discussed in 
terms of the specific kinds of information each can provide for the 
FBR, LWR, and MFER programs. 


31694 (N—77-30985) Further characterization of IrAs doped sili- 
con detectors. (Naval Ocean Systems Center, San Diego, Calif. 
(USA)). Jun 1977. 147p. (NASA-CR—152014). NTIS PC A07/MF 
AOl. 


Measurements made on several doped-silicon detectors are 
reported. Topics discussed include: Si:Sb detector, the effects of 
detector bias on dielectric relaxation; characterization of spontane- 
ous noise and gamma-induced spikes and their circumvention; and 
the time response of two detectors to step changes in the back- 
ground photon flux density. Several potential system programs are 
indicated. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 31784, 31816 


31695 (CONF-771036—9) Uncertainty analysis of dosimetry 

unfolding. Perey, F.G. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/ 
MF AOl. 
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From 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 

The propagation of uncertainties in the input data is analyzed 
for the usual dosimetry unfolding solution. A new formulation of the 
dosimetry unfolding problem is proposed in which the most likely 
value of the spectrum is obtained. The relationship of this solution to 
the usual one is discussed. 


31696 (COO—3522-23) Calorimetric and ionometric dosimetry 
for cyclotron produced fast neutrons. McDonald, J.C.; Ma, I.C.; 
Laughlin, J.S. (Memorial Sloan-Kettering Cancer Center, New York 
(USA). Biophysics Lab.). 1977. Contract EY-76-S-02-3522. 2I1p. 
(CONF-7705106—1). Dep. NTIS, PC A02/MF AO1. 

From 3. symposium on neutron dosimetry for biology and 
medicine; Munich, F.R. Germany (23 May 1977). 

A portable tissue equivalent (TE) calorimeter, constructed of 
A-150 plastic, has been employed for the measurement of absorbed 
dose in two fast neutron fields produced by the °Be(*He,n) and 
*Be(d,n) interactions. A disc shaped ionization chamber has also 
been constructed of A-150 plastic and has a collecting volume 
geometrically equivalent to the calorimeter core (2 cm in diameter 
and 0.2 cm thick). A flow of methane compounded TE gas was 
maintained through the chamber at a rate of approximately 5 cc/min 
during the measurements. The ionization chamber was mounted 
within an irradiation enclosure which simulated the outer dimensions 
of the calorimeter housing. In this way, both detectors were placed 
at the same depth in TE plastic and each received approximately the 
same scattered radiation. The gamma-ray component of absorbed 
dose has been determined by the use of a miniature Geiger-Mueller 
dosimeter. It was found that the response sensitivity ratio for the TE 
ionization chamber in the two neutron fields relative to the Co 
gamma-ray field, when normalized to the absorbed dose measured 
by the TE calorimeter, was approximately 1.07. Uncertainties in 
these calorimetric and ionometric methods for the measurements of 
the absorbed dose will be discussed along with measurements of the 
thermal defect for A-150 TE plastic. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 31812, 32241 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 31690, 31692 


31697 (BNL—23341) Optimum filters with time width con- 
straints for liquid argon total-absorption detectors. Gatti, E.; Radeka, 
V. (Politecnico di Milano (Italy). Istituto di Fisica; Brookhaven 
National Lab., Upton, N.Y. (USA)). Oct 1977. Contract EY-76-C- 
02-0016. 28p. (CONF-771023—41). Dep. NTIS, PC A03/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Optimum filter responses are found for triangular current 
input pulses occurring in liquid argon ionization chambers used as 
total absorption detectors. The filters considered are subject to the 
following constraints: finite width of the output pulse having a 
prescribed ratio to the width of the triangular input current pulse 
and zero area of a bipolar antisymmetrical pulse or of a three lobe 
pulse, as required for high event rates. The feasibility of pulse 
shaping giving an output equal to, or shorter than, the input one is 
demonstrated. It is shown that the signal-to-noise ratio remains 
constant for the chamber interelectrode gap which gives an input 
pulse width (i.e., electron drift time) greater than one third of the 
required output pulse width (i.e., resolving time). 


31698 Autonomous system for control of an experiment with 
scintillation and Cerenkov counters. Kollar, D.; Kollarova, L.; Hor- 
vath, P. (Joint Inst. for Nuclear Research, Moscow). Nucl. Technol.; 
37: No. 2, 167-183(Feb 1978). 

A CAMAC system encompassing an experimental station 
consisting of coincidence circuits, delay lines, high-voltage power 
supplies, scalers, and control modules is described. The experimental 
station, as well as an autonomous system with programming units 
and a computer-controlled system, can be controlled. Specific task 
CAMAC modules were developed for the system, while some other 
control modules were adapted for use in the experimental station. 
The application for timing of the coincidence circuit with a time 
resolution of approximately 1 ns is given and the procedure of 
autonomous control is described. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 30462, 31706 


31699 (BDX—613-1903(Rev.)) Development of beta backscatter 
probes using high-intensity sources. Heckman, R.V. (Bendix Corp., 
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Kansas City, Mo. (USA)). Dec 1977. Contract EY-76-C-04-0613. 
35p. Dep. NTIS, PC A03/MF AOI. 

A beta-backscatter probe has been developed using a Pm-147 
high-flux source (activity rate of 7.4 giga disintegrations/second or 
200 millicuries) along with a scintillation-type detector to make 
thickness measurements of PVD and rolled-foil aluminium having 
0.5 percent accuracy in a time interval of 10 seconds. Surface-barrier 
detectors failed to provide significant improvement over the existing 
Geiger system. In all tests, the scintillation probe used in the current 
mode of operation proved to be more stable and superior to the 
Geiger and surface-barrier detector systems. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


31700 (N—77-29195) Study of radiation shielding requirements 
for n-MOS devices on the Exosat spacecraft. Final report. (Holmes- 
Siedle (Andrew), Oxford (UK)). 20 Feb 1977. Contract ESA-2945/ 
76-AB. 29p. (AHS-EXO—77-1; ESA-CR(P)—926). NTIS PC A03/ 
MF AOl. 

The device-degradation and radiation-shielding problems pre- 
sented by the probable use of an n-channel microprocessor integrat- 
ed circuit of the 8080 type on the Exosat spacecraft of the European 
Space Agency, was studied. The radiation exposure likely for this 
device was calculated, using various assumptions for the amount of 
surrounding absorber, some being intentional shielding others being 
normal structure elements and device encapsulation. The conclusion 
was that this type of device could be used if careful engineering 
design and quality control were used. Mission doses vary between 

and 800 rads for various configurations and some patterns of 
MOS device will tolerate these doses. The use of specially thickened 
module covers was not recommended, a better method being up- 
grading device quality and applying internal (local) shielding when 
necessary and possibly modular addition of external plates in specific 
directions only. The result of this shielding philosophy would be 
much greater efficiency in weight use. The further development of a 
rads (reduction) per gram philosophy was strongly recommended. 
Throughout, the strong link between mission success and the choice 
(and control) of the correct MOS manufacturing technology is 
emphasized and some guidelines on control of manufactured MOS 
parts (n-channel and complementary type) with respect to tolerance 
to radiation are given. 


31701 (UCRL—52372) Computer modeling of a log-periodic an- 
tenna. Deadrick, F.J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 5 Dec 1977. Contract W-7405-ENG-48. 13p. 
Dep. NTIS, PC A02/MF AOl1. 

A computer model of a six-element log-periodic antenna is 
described and operated in both the time and frequency domains to 
calculate antenna input impedance, forward and backward incident- 
field transfer functions, and transient response characteristics. Com- 
puted results are compared with experimental test data to demon- 
strate the model’s reliability. Additionally, the model is used to assess 
the antenna’s coupling to an incident EMP wave to provide a 
practical illustration of the model's utility and to indicate its potential 
for further development. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 30191, 30192, 30583, 30832, 
31534, 31635, 31737, 32184 


31702 (Y/DA—7468/S1) Phase-insensitive detectors for ac re- 

sistance bridges with application to temperature controls systems. 

Duncan, M.G. (Oak Ridge Y-12 Plant, Tenn. (USA)). 1978. Contract 

wae 10p. (CONF-780404—2). Dep. NTIS, PC A02/ 
F AOl. 

From IEEE region 3 conference and exhibit; Atlanta, GA, 
USA (10 Apr 1978). 

A method of detecting AC resistance bridge error signals 
with low sensitivity to stray reactances is presented. The detector, 
which compares magnitudes of two bridge signals, can be used in a 
fast resistance temperature control to maintain constant resistance to 
better than 2 ppM at resistances down to 5 milliohms. 


31703 Eddy current gauge for monitoring displacement using 
printed circuit coil. Visioli, A.J. Jr. (to Energy Research and Devel- 
opment Administration). US Patent 4,042,876. 16 Aug 1977. Filed 
date 19 Apr 1976. 6p. 

PAT-APPL-68 1,644. 

A proximity detection system for non-contact displacement 
and proximity measurement of static or dynamic metallic or conduc- 
tive surfaces is described. The measurement is obtained by monitor- 


ERA VOL. 3, NO. 13 
ing the change in impedance of a flat, generally spiral-wound, 
rinted circuit coil which is excited by a constant current, constant 
requency source. The change in impedance, which is detected as a 
corresponding change in voltage across the coil, is related to the 
eddy current losses in the distant conductive material target. The 
arrangement provides for considerable linear displacement range 
with increased accuracies, stability, and sensitivity over the entire 
range. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 30157, 30242, 30344, 30348, 
30662, 30663 


31704 Well data telemetry by explosions. Patchett, J.G.; Hadley, 
C.F. (to Standard Oil Co. (Indiana)). US Patent 4,066,994. 3 Jan 
1978. Filed date 17 Nov 1976. 6p. 

A data telemetry system is described for use in a plugged 
exploratory borehole to transmit measurements of subsurface condi- 
tions after long delays by use of seismic waves. The system includes 
a sensor for detecting a downhole condition, such as temperature, 
and converting it to electrical signals, a timer, and a series of 
explosive charges. The timer detonates a first of the charges at a 
preselected time delay and a second ——- at a further time delay 
corresponding to the electrical output of the sensor. The seismic 
waves generated by the explosions are detected by a seismometer on 
the earth’s surface near the exploratory borehole. 


31705 Apparatus for providing directional permeability measure- 
ments in subterranean earth formations. Shuck, L.Z. (to Energy 
Research and Development Administration). US Patent 4,043,192. 
23 Aug 1977. Filed date 8 Jun 1976. 6p. 

PAT-APPL-694, 117. 

Directional permeability measurements are provided in a sub- 
terranean earth formation by injecting a high-pressure gas from a 
wellbore into the earth formation in various azimuthal directions 
with the direction having the largest pressure drop being indicative 
of the maximum permeability direction. These measurements are 
provided by employing an inflatable boot containing a plurality of 
conduits in registry with a like plurality of apertures penetrating the 
housing at circumferentially spaced-apart locations. These conduits 
are, in turn, coupled through a valved manifold to a source of 
pressurized gas so that the high-pressure gas may be selectively 
directed through any conduit into the earth formation defining the 
bore with the resulting difference in the pressure drop through the 
various conduits providing the permeability measurements. 


31706 (UCRL-Trans—11333) Design of a downhole device with 
a two-beam 2P-sonde. Borisenko, Yu.N.; Portnov, V.S. Translated 
from Geofiz. App.; No. 59, 103-107(1976). 8p. Dep. NTIS, PC A02/ 
MF AOl. 


The design of a sonde for gamma-gamma logging is present- 
ed. A NalTI scintillation detector and a gamma source of °’Co, 7Se, 
or '°*Ba are used. A two-beam geometry is used to compensate for 
cavities in the borehole wall. (WHK) 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


31707 (LA—7123-MS) Safe-stationary detonation train for 
Army ordnance. Goforth, J.H. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Mar 1978. Contract W-7405-ENG-36. 7p. Dep. NTIS, PC 
A02/MF A0O1. 

Experiments were conducted to demonstrate the feasibility of 
designing safe-stationary detonation trains for Army ordnance. A 
system is described that required three detonation trains to be fired 
simultaneously to detonate a PBX 9407 acceptor charge separated 
physically from the detonation trains by an aluminum barrier. The 
system detonates the acceptor when a 0.62-mm-thick inert barrier 
separates the acceptor from three trains. A barrier less than 0.25 mm 
thick is required for a single train to detonate the acceptor. The 
system described involves no moving parts, no physical contact 
between detonation trains and the acceptor charge, and is practica- 
ble for high-volume, low-cost production. 


31708 (MHSMP—76-7A) Mechanical properties of TATB/Kel-F 
800 formulation. Period covered: October—December 1975. Johnson, 
H.D. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
(USA)). 1975. Contract EY-76-C-04-0487. 15p. Dep. NTIS, PC 
A02/MF AOl. 

_ The effects of controlled crosshead velocity or strain-rate 
application on the compression and tensile test results for LLL B8 
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TATB PBX appeared to be statistically insignificant. Bartherm 
treatment of billets resulted in a decrease in tensile strength. The 
thermal growth of the dimensional test specimen thermal cycled 
under a constant load of 1.72 MPa in L45 silicone oil was 50% less 
than the control specimen growth. 


31709 (MHSMP—76-7B) Thermal properties. Period covered: 
October—December 1975. Myers, L.C. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1975. Contract EY-76-C- 
04-0487. 14p. Dep. NTIS, PC A02/MF AO1. 

The thermal decomposition investigation of PETN using an 
LX-13 type PETN was begun this quarter. Samples are being 
conditioned at 373, 353 and 333°K and others will be conditioned at 
393 and 383°K. Data from five samples are reported. A series of 
chemical reactivity tests was made using PETN to determine if 
decomposition rates could be calculated from the results. The data 
fit a semilogarithmic plot of the gas evolved as a function of time 
reasonably well. The last of a series of HNAB and PETN samples 
was evaluated to determine if the two are compatible. These samples 
were conditioned at 80°C for 26 and 25 months and showed no 
indication of reactivity. The investigation into methods of improving 
the chemical reactivity test data has continued and a source of a 
small variation in the instrument sensitivity was determined. 


31710 (UCRL—52350) LX-14: a new high-energy plastic-bonded 
explosive. Humphrey, J.R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 21 Nov 1977. Contract W-7405-ENG- 
48. 62p. Dep. NTIS, PC A04/MF AO1. 

LLL has developed and tested LX-14-0, a general purpose, 
plastic-bonded explosive (PBX) containing 95.5 wt% HMX and 4.5 
wt% Estane 5702-Fl polyurethane. This composition has high 
energy, low sensitivity to handling and shock, and has mechanical 
properties that are superior to other PBXs now in use. 


NUCLEAR 
REFER ALSO TO CITATION(S) 32187 


31711 (NVO—410-44) Emplacement hole drilling, Nevada Test 
Site, Fiscal Year 1977. Shoopman, H.H. (Reynolds Electrical and 
Engineering Co., Inc., Las Vegas, Nev. (USA)). Feb 1978. Contract 
EY-76-C-08-0410. 18p. Dep. NTIS, PC A02/MF AO1. 

A compilation of operational and cost data on the 17 emplace- 
ment holes completed during Fiscal Year 1978 is presented. The data 
are summarized in significant categories and the factors which 
influence drilling cost as an aid to comparison and analysis are 
indicated. Emplacement holes which were deepened or otherwise 
recompleted after being reported as complete in prior years are 
excluded. The emplacement hole data are divided into two drilling 
phases, site preparation and zero station. Site preparation involves 
drilling and casing the surface hole to approximately 120 feet. Zero 
station drilling is from the bottom of the surface hole to total depth 
and includes such non-drilling operations as logging, sidewall sam- 
pling and gathering other geologic data for containment evaluation. 
The cost of casing and lining is charged to zero station work orders 
where applicable. Cost per foot data are compared between users 
and fiscal years where a basis for comparison exists. 


31712 (UCRL—52395) Analysis of burial depth criteria for con- 
tainment. Terhune, R.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 3 Jan 1978. Contract W-7405-ENG-48. 28p. 
Dep. NTIS, PC A03/MF AO1. 

Nuclear test devices must be buried deep enough to contain 
radioactive gases. After 20 years of underground tests, historical 
rules to govern the burial depth of these devices have been estab- 
lished. The explosion phenomenology that led to these rules is 
examined. A model that defines and explains depth-of-burial criteria 
is presented. The model has identified two key elements essential to 
containment: sound speed to the surface and shear strength of the 
media. The model has been used to evaluate approximately 300 past 
events with encouraging but inconclusive results. On the basis of 
these results, specific events for further study are pinpointed. An 
explanation as to why low-yield events are a greater containment 
hazard than large-yield events is given. 


CIVIL USES 


31713 (PNE-RB—78) Project Rio Blanco: site restoration. Final 
report. (Department of Energy, Las Vegas, Nev. (USA). Nevada 
Operations Office). Jan 1978. 83p. (NVO—183). Dep. NTIS, PC 
A0S/MF AO1. 

Project Rio Blanco was a joint Government-industry experi- 
ment using nuclear explosives to stimulate the flow of natural gas 
from low permeability formations which could not be economically 
produced through conventional methods. The project consisted of 
the simultaneous detonation of three nuclear explosives on May 17, 
1973, in a 7,000 foot well in northwestern Colorado. Gas production 
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testing and project evaluation continued through June 1976. The site 
cleanup and restoration planning phase began in December 1975 and 
was concluded with the issuance of an operational plan, Project Rio 
Blanco Site Cleanup and Restoration Plan, NVO-173, in May 1976. 
Actual site restoration activities were conducted during the period 
from July to November 1976. The activities throughout the restora- 
tion period are summarized and the final site status, including the 
disposition of all project facilities and the status of all project related 
wells after plug and abandonment and recompletion work are de- 
scribed. 


WEAPONRY 
REFER ALSO TO CITATION(S) 31929, 32178, 32186 


31714 (LA—7173-MS) U.S. defense problem as it pertains to 
battlefield nuclear weapons. Shreffler, R. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Mar 1978. Contract W-7405-ENG-36. 16p. 
Dep. NTIS, PC A02/MF AO1. 

The military forces of the United States, and its NATO Allies 
have been closely patterned after those forces employed to win the 
Second World War. U.S. theater policy is strongly oriented away 
from nuclear weapons and toward dependence upon conventional 
forces, which in NATO are confronted by an overwhelming 
Warsaw Pact conventional force, and a potent theater nuclear capa- 
bility, the use of which is relatively morally unconstrained. e 
evident consequence is a NATO force which would serve as little 
more than an ill defined tie to the threat posed by the U.S. strategic 
force. The high risk associated with such a strategic deterrent, — 
with the high cost of a conventional force of questionable potential, 
suggests that other solutions to the NATO defense problem be 
explored. Such is the purpose of this paper. The possible solution lies 
with a defensive NATO force dependent upon the warfighting 
capability of battlefield nuclear weapons and a strategic force operat- 
ing under a no-first-use strategy. As this force is optimized, it carries 
an increasing price of social, political, and military change of dis- 
tressing proportions. 


31715 (SAND—77-1845C, pp 12-41) Digital RLC analysis of 
CDU fireset X-units. Bennett, A.G. (Bendix Corp., Kansas City, 
MO). 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

An accurate and repeatable technique was developed for 
quantitatively determining the dynamic resistance, inductance, and 
capacitance (RLC) of CDU Fireset X-units by digital analysis of the 
output current waveform. The waveform is digitized with 8-bit 
resolution at a 10-ns sample rate. A calibration file provides correc- 
tion for attenuator and digitizer errors. Data accuracy is optimized 
by software filtering to minimize the digitizing noise component. R, 
L, and C are derived by selecting any four waveform coordinates as 
limits for a series of multiple numerical integrations. The integrals 
become coefficients for a system of linear equations which are solved 
simultaneously to obtain the circuit impedance. The approach is 
independent of circuit damping, eliminates the need for determining 
the waveform starting point, and is accurate to 1 percent in the 
presence of noise. The technique has been successfully employed at 
Bendix to identify defects and variations in components and process- 
es used in the manufacture of X-unit assemblies. 21 figures. 


31716 (SAND—77-8054) HITSMOR users manual: a computer 
program to assess B77 laydown reliability. Strandin, G.E.; Mansfield, 
J. (Sandia Labs., Livermore, Calif. (USA)). Mar 1978. Contract EY- 
76-C-04-0789. 70p. Dep. NTIS, PC A04/MF AO1. 

An event tree methodology is developed and implemented in 
a computer program, HITSMOR, to assess the reliability of the B77 
bomb in the laydown mode of delivery. The HITSMOR program 
utilizes impact results obtained from Monte Carlo simulation of the 
B77 laydown process and predicts bomb survivability on the basis of 
the relative frequency of different impact conditions. The capability 
of the bomb to withstand impacts on various types of target struc- 
tures is a part of the user-supplied input. Certain classes of predict- 
able secondary impacts which occur after the first impact are consid- 
ered. 23 figures, 14 tables. 


31717 (SAND—77-8775) Metrication in the Department of 
Energy weapons complex. Cozine, R.D. (Sandia Labs., Livermore, 
Calif. (USA)). 1977. Contract EY-76-C-04-0789. 4p. (CONF- 
7710124—-1). Dep. NTIS, PC A02/MF AO0O1. 

From National Machine Tool Builders Association; Atlanta, 
GA, USA (Oct 1977). 

The DOE weapons complex has started the transition to the 
use of SI as the predominate system of units. The transition is briefly 
described. (TFD) 


31718 (SAND—78/0351) Quality Assurance at Sandia Labora- 
tories. Love, S.L.; Muller, F.W. (Sandia Labs., Albuquerque, 
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N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 24p. Dep. 
NTIS, PC A02/MF AO. 

The publication describes the Sandia Laboratories Quality 
Assurance (QA) program, its role with the Albuquerque Operations 
Office of the ent of Energy (DOE/ALO) in achieving the 
stringent safety and reliability goals which have been established for 
weapon material, and its expanding role in national security, energy, 
and other programs of national importance. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 30775 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 31733, 31828 


31719 Dependence of the NO» photodissociation rate constant on 
altitude. Peterson, J.T. (National Oceanic and Atmospheric Adminis- 
tration, Boulder, CO). Atmos. Environ.; 11: No. 8, 689-695(1977). 

An important parameter of photochemical diffusion models is 
the rate constant (k) for the photodissociation of NO2. Theoretical 
values of k were determined as a function of altitude (surface to 4.2 
km) and solar zenith angle (0 to 86°), based on calculations of solar 
actinic flux for average atmospheric conditions. Between the surface 
and an altitude of 1.0 km, for example, k increases by 21 to 70%, 
depending on solar zenith angle. The effect of greater than average 
aerosol loadings on the change of k with height was also estimated. 
As low-level aerosol concentrations increase, so does the vertical 
gradient of k. The theoretical calculations were compared to mea- 
surements of incident ultraviolet radiation made at an urban and at a 
nearby po oe pe dae km) site near Los Angeles. For similar 
aerosol optical thicknesses, the changes with altitude of empirical 
and theoretical downward radiative fluxes were similar. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 30134, 30135, 30136, 

30138, 30151, 30206, 30208, 30232, 30233, 30234, 30287, 
30405, 30642, 30670, 30761, 30762, 30763, 31452, 31453, 31501, 
31502, 31503, 31504, 31505, 31548, 31659, 31792, 31875, 31877, 
31898, 31899, 32096 


31720 (BNL—23829) Tradescantia stamen hair: an introduction 
to the system and its use as a monitor atmospheric pollutants. 
Schairer, L.A.; Van't Hof, J. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 38p. (CONF- 
780121—1). Dep. NTIS, PC A03/MF AO1. 

From Higher plant systems as monitors of environmental 
mutagens; Marineland, FL, USA (16 Jan 1978). ._ 

The Tradescantia genetic system for the study of effects of 
ionizing radiation is applicable to chemical mutagen detection. Early 
radiobiological data demonstrated that the stamen hairs were sensi- 
tive to as little as 0.25 rad of x rays and that the number of cells 
showing a phenotypic change in pigmentation from blue to pink 
plateau after approximately 21 days of chronic, low-level irradiation. 
Exposures to the air pollutants SO2., NO2 and Os; and to vapors of 
mutagens such as 1,2-dibromoethane (DBE) and ethyl methanesul- 
fonate (EMS) demonstrated the usefulness of the system as a detec- 
tor of chemical mutagens. A significant number of phenotypic 
changes was observed following exposures to as little as 0.14 ppM of 
DBE. The maximum sensitivity of the system is obtained with long 
term or chronic exposures because the response increases linearly in 
proportion to the duration of exposure up to 21 days. To monitor 
industrial sites for atmospheric mutagens a mobile laboratory was 
designed to support plant culture in the field. Environment-con- 
trolled growth chambers were installed in a trailer so that both 
ambient air fumigations and concurrent clean-air control exposures 
could be made. Sites monitored by the mobile laboratory were: 
Elizabeth, NJ, Charleston, WV, Birmingham, AL, Baton Rouge, 
LA, Houston, TX, Upland, CA, Magna, UT, and Grand Canyon, 
AZ. The latter site at Grand Canyon served as a clean air control 
study. Atmospheric contaminants from petroleum and chemical pro- 
cessing plants generated a significant number of phenotypic pigment 
changes that were 17 to 31% above the control levels; contaminants 
from steel and copper smelters, automotive combustion products and 
photochemical compounds were negative. Chemical analyses are 
under way to identify the atmospheric mutagens at the sites that 
showed a positive response. 
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31721 (CONF-750929—) Biological implications of metals in the 
environment. ERDA Symposium Series No. 42. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA); Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Biomedical and Environmental Research). 1977. Contract EY-76-C- 
06-180. 691p. $10.50. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

Separate abstracts were prepared for the 49 papers presented 
at the conference. (HLW) 


31722 (CONF-750929—, pp 144-152) Fallout of toxic trace 
metals in New York City. Kleinman, M.T.; Kneip, T.J.; Bernstein, 
D.M.; Eisenbud, M. (New York Univ.). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Deposited dust in large urban areas is one of the most 
persistent reminders of the problems of air pollution. Aside from the 
nuisance it creates, dustfall contains several toxic trace elements and 
may have important ecological impacts. For example, removal of 
fallout particles as surface runoff contributes about 20% of the toxic 
metals discharged to the waters in New York harbor. Since 1972 
dustfall and suspended particulate samples have been collected at 
several locations in New York City. The trace-metal composition of 
monthly total-dustfall samples has been determined. Physical proper- 
ties such as deposition velocities and particle sizes of the trace 
elements contained in the fallout have been studied. It is found in 
general that the deposition velocity of an element is related to the 
size of the particles with which it is associated. 


31723 (CONF-750929—, pp 648-664) Problems in assessing 
metal effects: a review with commentary on the symposium. Vaughan, 
B.E. (Batteile Pacific Northwest Labs., Richland, WA). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The following topics are discussed: the generic approach for 
estimating pollution hazards; aerial dispersal/deposition; bioavailabi- 
lity; organic conversion; long-term buildup; environmental path- 
ways; and future directions. (HLW) 


31724 (CONF-760927—, pp 346-357) Evaluation of trace-ele- 
ment interactions using cultured alveolar macrophages. Huisingh, J.L. 
(Environmental Protection Agency, Research Triangle Park, NC); 
Campbell, J.A.; Waters, M.D. 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

It is important to consider the interactions of toxic trace 
elements in an evaluation of the toxicity of environmental pollutants. 
The in vitro toxicity screening system developed at the Environmen- 
tal Research Center using the rabbit alveolar macrophage provides a 
particularly useful system for evaluating trace-element interactions 
since crude particulates containing multiple trace elements can be 
introduced into the system. Mercury, cadmium, and vanadium are 
the three most toxic metals that have been tested in the macrophage 
system. When cells were exposed simultaneously to toxic concentra- 
tions of cadmium or mercury and nontoxic concentrations of sodium 
selenite, the macrophages had significantly higher viability, cell 
number, and adenosine triphosphate concentration than when they 
were exposed to the cadmium or mercury salts alone. In analogous 
experiments, zinc was found to protect against cadmium toxicity, 
and copper protected the macrophage against the lytic effects of 
vanadium. 


31725 (CONF-770361—, pp 83-90) Improved chromatography of 
PNA components using nematic liquid crystal. Zielinski, W.L. Jr.; 
Janini, G.M. (National Cancer Inst., Frederick, MD). Dec 1977. 

From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977). 


In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

Gas-liquid chromatography (GLC) using liquid crystals in 
polynuclear aromatic hydrocarbon (PNA) analysis is discussed. The 
n-butoxy (BBBT), the Phenyl (BPhBT), and the n-hexoxy (BHxBT) 
analogs of the liquid crystalline series represented by N,N’-bis(p- 
alkoxybenzylidene)-a,a'-bi-p-toluidine were evaluated. Results sug- 
gest that isothermal GLC analyses of PNAs can best be done on 
BMBT and BBBT for two- or three-ring PNAs, on BBBT and 
BHxBT for four-ring PNAs (including benz[aJanthracene, on 
BHxBT and BPhBT for five-ring PNAs (the benzpyrene fraction, 
including benzo[a]- and benzo[e]pyrenes), and on BPhBT for five- to 
seven-ring PNAs. (JRD) 


31726 (CONF-770361—, pp 95-103) Preliminary results from 
second-derivative absorption spectrometry applied to monitoring of 
PNA. Hawthorne, A.R.; Thorngate, J.H. Dec 1977. 
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From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, TN, USA (9 Mar 
1977). 

In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

Second-derivative ultraviolet-absorption spectrometry shows 
considerable promise as a means of monitoring the more volatile 
polynuclear aromatic compounds (PNAs) in the vapor phase as well 
as monitoring the higher boiling point PNAs dissolved in a solvent 
such as cyclohexane. This technique provides considerable improve- 
ment in selectivity of narrow-band absorption peaks relative to 
direct absorption spectrometry. When coupled with digital data 
analysis, such as linear least-squares fitting, the selectivity is suffi- 
cient to analyze accurately a rather complex mixture of PNA com- 

unds without prior chromatographic separation. The technique 
involves sinusoidal modulation of the light source and detection of 
the second harmonic of the modulation frequency, which is propor- 
tional to the curvature of the sample absorption peak. The relation- 
ship between the measured signal and the concentration is linear 
over a wide range. (JRD) 


31727 (CONF-771102—21) Some micrometeorological methods 
for measuring deposition rates. Hicks, B.B. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. Illp. Dep. 
NTIS, PC A02/MF A0O1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

Micrometeorological methods for the measurement of surface 
fluxes can be extended to the case of pollutant transfer in a way that 
eliminates the need to make assumptions about vertical diffusivities 
or surface properties. Instrumental requirements and some examples 
of experimental applications will be given. Numerical simulations of 
the behavior of sulfur compounds emitted to the atmosphere as a 
result of industrial processes are cited as an example. 


31728 (CONF-771118—4) Design of network experiments for 
regional-scale atmospheric pollutant transport and transformation. 
Sheih, C.M.; Hess, G.D.; Hicks, B.B. (Argonne National Lab., II. 
(USA)). 1977. Contract W-31-109-ENG-38. 10p. Dep. NTIS, PC 
A02/MF AOl1. 

From Conference on applications of air pollution meteorol- 
ogy; Salt Lake City, UT, USA (Nov 1977). 

he prospect of increasing the number of coal-burning elec- 

trical power plants raises a number of important questions about the 
consequences to the environment and to public health. Although 
there have been many studies to assess the impact of pollution on a 
local scale, i.e., over a few tens of kilometers, the impact on regional 
scales, i.e., covering hundreds to thousands of kilometers, is largely 
unknown. In order to provide the information required to assess the 
effects of increasing the number of coal-burning power plants, 
several extensive research efforts, such as the Sulfur Transformation 
and Transport Experiment (STATE), the Sulfur Regional Experi- 
ment (SURE) and the Multistate Atmospheric Power Production 
Pollution Study (MAP3S), are currently being planned. These stud- 
ies will include field programs to examine the dominant physical and 
chemical mechanisms controlling sources, sinks, transport, and trans- 
formation of sulfur and other compounds. In addition, modeling 
programs will simulate the effects of the governing processes and 
thus will provide a basis for comparing the consequences of various 
planning strategies. The measurements to be conducted in STATE 
and SURE are primarily air quality measurements, whereas many of 
the experiments proposed for MAP3S are parameterization studies 
addressing the physical and chemical governing mechanisms. The 
purpose of the present paper is to outline design criteria for the 
above two types of tracer experiments. The approach that will be 
followed is to examine the numerical models currently being devel- 
oped by many investigators and then to deduce sampling criteria 
from theory and physical reasoning. For designing an air quality 
sampling network, the main criteria for locating sampling sites will 
be based upon the results of numerical simulation for the northeas- 
tern United States. 


31729 (CONF-780109—4) Monitoring of combustion emission 
and air quality at Jersey City total energy demonstration. Kolb, J.O.; 
Davis, W.T. (Oak Ridge National Lab., Tenn. (USA); Tennessee 
Univ., Knoxville (USA)). 1978. Contract W-7405-ENG-26. 23p. 
Dep. NTIS, PC A02/MF AO1. 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

The Jersey City Total Energy (TE) demonstration provides 
the opportunity to determine the air quality effects from on-site 
electric and thermal energy generation for approximately 500 apart- 
ments in the heavily developed urban atmosphere of Jersey City, 
New Jersey. Part of the evaluation of this total energy demonstra- 
tion is a study of the combustion emissions and air quality effects 
from operation of five 600kW diesel engine generators and two 
auxiliary boilers fueled with No. 2 distillate oil. This paper presents 
the methodology, results, and conclusions of a six weeks study. 
Measurements were performed to determine both the combustion 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 3275 


emissions and ground-level air quality at the total energy demonstra- 
tion site. Stack analyses of NO/sub x/, SO2, CO, and hydrocarbons 
characterized emissions over a range of operating conditions. 
Ground-level air quality was monitored in four directions from the 
plant with one-hour average bag samples. In addition to up-wind and 
down-wind sampler concentrations of NO, NO2, SO2, and hydrocar- 
bons, plume dilution was determined with the SF¢ tracer technique. 
Continuous wind direction and speed were also measured at the 
stack exit to provide local micro-meteorology. 


31730 (CONF-7710110—, pp 107-120) Multi-state atmospheric 
power production pollution program. MacCracken, M.C. (Univ. of 
California, Livermore); Beadle, R.W. 1977. 

From 4. symposium on coal utilization; Louisville, KY, USA 
(18 Oct 1977). 

In Fourth symposium on coal utilization. 

The goal of the MAP3S program is to develop and demon- 
strate an improved, verified capability to simulate the present and 
potential future changes in pollutant concentration, atmospheric 
behavior and precipitation chemistry as a result of pollutant releases 
to the atmosphere from large-scale power production processes, 
primarily coal combustion. A major motivation of this program is to 
be able to provide those agencies charged with the task of meeting 
the nation’s energy needs with the knowledge required to assess 
alternative strategies for generating power while ensuring ample 
protection of human health and adequate preservation of the natural 
environment. Since coal is the most abundant domestic fossil-fuel 
resource and since electric power production is a major and growing 
sector of our energy economy, this study focuses on the effects of 
emissions from coal-fired electric power plants, particularly in the 
high population, energy intensive northeastern quadrant of the 
United States. The improved capabilities and numerical models will 
be made available for use in regional studies and assessments. 
MAP%3S participating organizations will focus their research efforts 
on providing understanding of the atmosphere’s effect on pollutants. 
Our program will coordinate with the major ongoing and proposed 
programs of EPRI, EPA and other organizations in order to ensure 
a comprehensive national program. Through such coordination, we 
hope to achieve greater understanding of how coal can be used to 
meet the nation’s energy needs while maintaining environmental 
quality and protecting human health. 


31731 (COO—2360-5) Effects of mesoscale weather disturbances 
on contamination concentrations. Fourth technical progress report, 
August 1, 1976—October 31, 1977. Kreitzberg, C.W. (Drexel Univ., 
Philadelphia, Pa. (USA)). Jul 1977. Contract EY-76-S-02-2360. 83p. 
Dep. NTIS, PC A05/MF AO1. 

The objective of this research is the development and verifi- 
cation of a regional scale numerical weather prediction model for 
use in forecasting air pollution concentrations. The scope includes 
verification of meteorological forecasts of flow fields, boundary 
layer structure and precipitation using three hourly rawinsonde data 
in the central and eastern United States. A prototype regional 
numerical weather forecast system has been developed. This system 
includes codes to read in the first guess data and the observational 
data needed to initialize the prediction model. Other codes use these 
data to perform an isentropic analysis of the wind, temperature and 
pressure fields and analysis of the humidity field using optimal 
interpolation. Subsequent codes transform these analyses to the 
prediction grid and adjust the wind field to remove the vertically 
integrated mass convergence. The output from that code is the input 
to the fine mesh prediction model that uses a 140 km grid size and 
makes a 24 h forecast. Fine mesh model output is used to initialize 
the mesoscale model and provide time dependent lateral boundary 
tendencies to the mesoscale model. The mesoscale model is on a 35 
km grid and normally makes a 12 h forecast during some portion of 
the 24 h fine mesh forecast period. 


31732 (COO—2874-17) Multiple three-decision rules for 2/sup 
k/-factorial simple effects. Technical report No. 8. Bohrer, R.; Chow, 
W.,; Faith, R.; Joshi, V.M.; Wu, C.F. (Stanford Univ., Calif. (USA). 
Dept. of Statistics). 22 Mar 1977. Contract EY-76-S-02-2874. 41p. 
Dep. NTIS, PC A03/MF AO1. 

One of the problems confronted in the investigation of envi- 
ronmental health and in biological research more generally is the 
fact that organisms often respond to combinations of treatments in 
ways which are not predictable from the way they respond to each 
of these taken separately. One air pollutant may, for example, disable 
the respiratory tract’s self cleaning mechanisms and thereby increase 
its sensitivity to the effects of other pollutants. It is important that 
laboratory experiments be able to simultaneously detect the effects of 
the various possible combinations of treatments in a way that utilizes 
the data as effectively as possible. This paper deals with the optimal 
use of data from such experiments when the response variable can be 
regarded (possibly after undergoing a suitable transformation) as 
having a normal distribution with mean determined by the combina- 
tion of treatments it has undergone. 
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31733 (DOE/EV—0008/2) MAP3S: studying the transport, 
transformation, and fate of atmospheric energy-related pollutants. 
Addendum: project listings for FY 1977. MacCracken, M.C. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). Jan 1978. 
118p. Dep. NTIS, PC A06/MF AO1. 

The Multistate Atmospheric Power Production Pollution 
Study (MAP3S) is sponsored by the Assistant Secretary for Envi- 
ronment of the United States Department of Energy. The goal of the 
MAP%3S program is to develop and demonstrate an improved, veri- 
fied numerical capability to simulate the present and potential future 
changes in pollutant concentration, atmospheric behavior and pre- 
cipitation chemistry as a result of pollutant releases to the atomos- 
phere from large scale power production processes, primarily coal 
combustion. ie research required to meet this goal has been 
described in the MAP3S plan. This first annual addendum to the 

lan contains a listing of individual projects that are sponsored by 

AP3S, both those on which progress can be reported based on 
work in FY-1976 and early FY-1977 and those being planned for 
FY-1977 and beyond. Taken together, we expect these research 
projects and those related activities sponsored by the U.S. Environ- 
mental Protection Agency, the Electric Power Research Institute 
and other organizations, to provide the needed basis for an improved 
assessment of the impact of emissions of atmospheric energy-related 
(AER) pollutants from fossil fuel energy generation. 


31734 (EPRI-EA—465) OH radical measurements: impact on 
power plant plume chemistry. Final report. Davis, D.D. (Georgia Inst. 
of Tech., Atlanta (USA). Engineering Experiment Station). Dec 
1977. Sip. Dep. NTIS, PC A04/MF AO1. 

Reported are the first direct measurements of the OH radical 
in the vicinity of an isolated power plant plume (Four Corners). 
Since previous field studies by other investigators have suggested 
that a major fraction of the conversion of 50; to sulfate aerosol 
occurs under very dilute plume conditions, the reported measure- 
ment of OH can be realistically used to estimate the conversion time 
of SO2 to H2SO, via the OH+SO2+M —> HSO; reaction scheme. 
The average concentration of OH measured at an altitude of 2.1 km 
(above sea level) on July 16, 1976 was found to be 9.5 x 10®/cm* A 
comparison of this value with that calculated from a simple photo- 
chemical model (using observational data for the atmospheric varia- 
bles CO, H20, Os, CH, and the UV flux) indicates good agreement 
between the two within the uncertainties of the model and the 
measurements. 


31735 (EPRI-FP—501) Development of an in-stack impactor/ 
precipitator for sizing submicron particles. Final report. Markowski, 
G.R.; Ensor, D.S. (Meteorology Research, Inc., Altadena, Calif. 
(USA)). Jul 1977. 61p. Dep. NTIS, PC A04/MF AO1. 

An in-situ electrostatic collector has been designed and con- 
structed for use in conjunction with cascade impactors. The electro- 
static collector was designed to provide size-fractionated particulate 
samples below 0.5 micron particle diameter. Laboratory experiments 
were conducted to verify the performance of the electrostatic- 
collector and results compared to theoretical predictions. The results 
indicate that the prototype instrument is capable of providing satis- 
factory measurement of particle size with good resolution in stack 
environments. 


31736 (IB—553-75/16) Results of aerosol and SO. measurements 
at Neurath fossil-fuel power plant in November 1974. Paffrath, D.; 
Peters, W. (Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Oberpfaffenhofen (Germany, F.R.). Inst. fuer 
Physik der Atmosphaere). Nov 1975. 127p. (In German). Dep. NTIS 
(US Sales Only), PC AO7/MF AOI. 

The structure of cooling tower plumes depends on meteoro- 
logical conditions, especially on wind, temperature gradients, and 
turbulence. This influence of meteorological atmospheric conditions 
on the plumes may be quantitatively described by so-called diffusion 
parameters. These parameters may be determined with the aid of 
tracer measurements by determining tracer diffusion and, from the 
distribution of the tracers, calculating the diffusion parameters. At 
the Neurath power plant, there were three of these tracers. First, the 
vertical concentration distribution of the atmospheric background 
aerosol may yield information on the vertical stratification. Second- 
ly, pollutants from anthropogenic sources, e.g., from the stacks of 
Neurath fossil-fuel power plant itself, may be used for investigation. 
In the present study, particle concentrations and SO2 content of the 
air due to the waste gases from the power plant stacks were used for 
measurement. 


gd (LBL—5299, pp 74-89) Instrumentation development. 


In Energy and environment. Annual report, 1975. 

Areas being investigated for instrumentation improvement 
during low-level pollution monitoring include laser opto-acoustic 
spectroscopy, x-ray fluorescence spectroscopy, optical fluorescence 
spectroscopy, liquid crystal gas detectors, advanced forms of atomic 
absorption spectroscopy, electro-analytical chemistry, and mass 
spectroscopy. Emphasis is also directed toward development of 
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physical methods, as opposed to conventional chemical analysis 
techniques for monitoring these trace amounts of pollution related to 
energy development and utilization. (PCS) 


31738 (ORNL—5343) Emissions from fossil-fuel combustion, air 
quality, data, and meteorology for Roane County, Tennessee, during 
1975. Miller, C.W.; Orton, T.H.; Barton, C.J.; Moore, R.E. (Oak 
Ridge National Lab., Tenn. (USA)). Dec 1977. Contract W-7405- 
ENG-26. 96p. Dep. NTIS, PC A0S/MF AO1. 
This report presents a data set which has been developed for 
use in determining the relative contribution of all sources to the air 
lution burden of an area. Estimates of coal, oil, natural gas, 
iquified petroleum gas, and gasoline and diesel fuel use by low- 
elevation, dispersed sources in 1975 have been computed for Roane 
County, Tennessee. Similar data have been obtained for the major 
industrial and commercial point sources within the county. U.S. 
Environmental Protection Agency emission factors for 1975 were 
used to calculate the annual average emission rates for SO2, CO, 
NOs, hydrocarbons, and suspended particulates from all of these 
sources. Hourly meteorological data were used to construct a joint 
frequency distribution of wind direction by stability class for two 
heights on the meteorological tower for 1975. Annual average SO2 
concentrations from nine monitoring stations and annual average 
suspended particulate concentrations from three monitoring stations 
are also presented. Included in the report is a discussion of how these 
data were obtained. 


31739 (PB—224316/AS) Mass emissions from diesel trucks op- 
erated over a road course. Final report. Ingalls, M.N.; Springer, K.J. 
(Southwest Research Inst., San Antonio, Tex. (USA)). Aug 1974. 
368p. (EPA—460/3-74-017). NTIS, PC A16/MF AO1. 

Exhaust emission measurements obtained with a constant 
volume sampler on 10 1970 to 1973 heavy-duty diesel-powered 
vehicles (over 6000 Ib gross vehicle weight) operated over the San 
Antonio Road Route (SARR), a 7.24 mi road course involving 
several different types of driving, were compared with laboratory 
results obtained from a chassis version of the 13-mode Federal Test 
Procedure. The road hydrocarbon and carbon monoxide emissions 
in terms of g/lb of fuel agreed well with the chassis 13-mode results 
for a given truck, although the road emissions were generally higher 
than the 13-mode emissions. The 13-mode results, converted to g/Ib 
of fuel, resulted in substantially higher nitrogen oxide values (60%) 
overall as compared to results obtained on the road course. Average 
hydrocarbon, CO, and NOx emissions over the SARR were: 3.01, 
18.63, and 13.57 g/lb fuel. Average hydrocarbon, carbon monoxide, 
and nitrogen dioxide emissions over the 13-mode test were 1.29, 5.62, 
and 9.90 g/brake horsepower/hr. Run-to-run repeatability of emis- 
sions data for the road tests on a given truck varied on an average of 
46% for hydrocarbons, 38% for CO, and 23% for NOx. Mass 
emissions were thus acquired from diesel-powered, heavy-duty 
trucks while operated on the road. 


31740 Size distribution and chemical composition of atmospheric 
particulate nitrate in the Nagoya area. Kadowaki, S. (Aichi Environ- 
mental Research Center, Nagoya, Japan). Atmos. Environ.; 11: No. 8, 
671-675(1977). 

The size distribution and chemical composition of atmospher- 
ic nitrate particles have been investigated. A variety of size distribu- 
tions of nitrate was measured in Nagoya, Japan. Air samples were 
collected and size-fractionated in ie impactors. Size-classified 
particles were extracted with water and alcohol. The concentrations 
of nitrate were measured by specific ion electrode and absorption 
spectrophotometry. The chemical composition of nitrate was identi- 
fied by paper chromatography. The size distributions of nitrate were 
bimodal. One modal dia. was ca. 0.4 to 0.6 ym, the other ca. 3 to 5 
pum. The shapes of the size distribution curves changed periodically 
with the season. From the analysis by paper chromatography, it was 
shown that the submicron nitrate was NH,NOs and the coarse 
nitrate was NaNOs. A strong relationship between size distributions 
of nitrate and meteorological conditions was found. The mechanisms 
of nitrate formation in the atmosphere are also discussed. 


31741 (PB—272730) Atmospheric enhancement of metal deposi- 
tion in Adirondack lake sediments. Technical completion report. Gal- 
loway, J.N.; Likens, G.E. (Cornell Univ., Ithaca, N.Y. (USA). 
Center for Environmental Research). Jul 1977. Contract DI-14-34- 
0001-6033. 44p. NTIS PC A03/MF AO1. 

Sediment cores were collected from Woodhull Lake, Adiron- 
dack State Park, New York in July, 1975. Analysis of metals by 
neutron activation and atomic adsorption spectroscopy was per- 
formed. Of the 44 metals analyzed, Ag, Au, Cr, Ni, Pb, Sb and V 
increased rates of deposition in recent times. These increases are 
caused by increased rates of atmospheric deposition of metals. These 
results are substantiated by similar studies done on cores from 
Honnedaga Lake, Adirondack State Park, New York and Lake of 
the Clouds, Mt. Washington, New Hampshire. 


31742 (UCID—17714) Studies of air pollution effects on vegeta- 
tion. (California Univ., Livermore (USA). Lawrence Livermore 
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Lab.). Jan 1978. Contract W-7405-ENG-48. 43p. Dep. NTIS, PC 
A03/MF AOl. 

The report consists of three parts which summarize pollutant- 
vegetation effects research studies. These include: oxidant effects of 
primary productivity in ponderosa pine in the San Bernardino Na- 
tional Forest; air pollution effects on vegetation related to geother- 
mal power development; and regional assessment of air pollution 
impact on vegetation by mathematical modeling. A list of publica- 
tions that report results of the studies is included in an appendix. 


31743 Evaluation of Federal man tests for self-contained breath- 
ing apparatus. Bernard, T.E.; Stein, R.L.; Kamon, E. (Bureau of 
Mines, Pittsburgh). Am. Ind. Hyg. Assoc. J.; 38: No. 12, 689-695(Dec 
1977). 

The transient pulmonary responses to four short duration man 
tests used in the Federal approval of breathing apparatus were 
measured. The pulmonary ventilation dropped 30 percent in the first 
thirty seconds in the periods assigned for samples and readings 
which were immediately preceded by work. A physiological deficit 
was incurred during the short duration man tests which meant that 
less O2 and total ventilation were required when compared to steady 
State responses shown on approval tests. The scheduled man test 
activities for short duration breathing apparatus should be revised 
and made more vigo: ous to match the intended use of escape 
apparatus. 


31744 Identification of a potential source of chloroform in urban 
air. Harsch, D.E. (Washington State Univ., Pullman); Rasmussen, 
R.A.; Pierotti, D. Chemosphere; 6: No. 11, 769-775(Dec 1977). 

A new potential source of elevated chloroform (CHCls) con- 
centrations in urban air is reported. The exhaust gases from gasoline 
internal combustion engines operated on conventional “leaded” fuel 
and not equipped with catalytic converters contain parts-per-billion 
concentrations of chloroform which can, in congested urban areas, 
contribute significantly to the ambient concentration of chloroform. 
Exhaust gases from engines burning conventional “leaded” gasoline 
contain much higher levels of chloroform than do exhaust gases 
from engines equipped with catalytic converters and operating on 
“non-leaded” gasoline. 


31745 Fate of aromatic hydrocarbons in photochemical smog 
systems: toluene. Spicer, C.W.; Jones, P.W. (Battelle Columbus 
Labs., OH). J. Air Pollut. Control Assoc.; 27: No. 11, 1122-1125(Nov 
1977). 

For the first time a satisfactory carbon mass balance is report- 
ed for the reaction of an aromatic hydrocarbon in a photochemical 
smog system. Approximately 96% of the reacted aromatic hydrocar- 
bon (toluene) is accounted for as reaction products. The products of 
the reaction indicate three different mechanisms of formation of 
primary products including (1) side chain attack, (2) ring cleavage, 
and (3) addition to the ring. A fourth mechanism involves secondary 
reaction of the primary products. In terms of mathematical modeling 
of photochemical smog, it is imperative that the primary products of 
the aromatic hydrocarbons be incorporated in kinetic models and the 
secondary reactions of these products taken into account, since 
reaction products such as the aldehydes are probably more reactive 
in photochemical smog systems than the aromatic hydrocarbon 
Starting material. 


31746 Ozone event in Indianapolis. Haering, G.W. (Indianapolis 
Center for Advanced Research). J. Air Pollut. Control Assoc.; 27: No. 
11, 1120-1121(Nov 1977). 

In an effort to understand the problem of ozone sources in the 
Indianapolis area better, a series of experiments involving aircraft 
flights were conducted and their results reported. It appeared that 
pollutant emissions in the city were not responsible for the surface 
ozone on that day, and that their control would not alleviate it. 


31747 Spatial variation of airborne lead concentration in an 
urban area. Solomon, R.L.; Hartford, J.W.; Hudson, J.L.; Neader- 
houser, D.; Stukel, J.J. (Univ. of Illinois, Urbana). J. Air Pollut. 
Control Assoc.; 27: No. 11, 1095-1099(Nov 1977). 

Ambient lead level concentrations have been measured 
during a three month period at 21 sampling sites in and near 
Champaign-Urbana, Illinois. Concentrations were determined at 
downtown, university, residential, suburban, and rural locations. The 
individual contributions from local sources and background to the 
Pb concentration in the urban area were determined from measure- 
ments and a mathematical model. From a statistical analysis of the 
data, it is shown that there are no significant differences among the 
nine residential sites. The group means of residential, university, and 
downtown stations are significantly different. 


31748 Electric utility applications of fabric filters. Frederick, 
E.R. (Air Pollution Control Association, Pittsburgh). J. Air Pollut. 
Control Assoc.; 27: No. 11, 1086-1089(Nov 1977). 

Encouraged by the successes attained with fly ash control by 
fabric filters in Pennsylvania Power and Light and Colorado Ute, 
other utilities are installing, planning, and/or considering baghouses 
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as a practical and economical means for controlling emissions from 
the burning of low sulfur coals. Where deposits of alkaline reagents 
(i.e. nahcolite) are available, some power plants are also considering 
a process for dry scrubbing SO2 from the flue gas. By introducing 
such reagents with the emission ahead of the fabric collector, both 
particulates and SO: are removed. 


31749 Some factors that affect the deposition rates of sulfur 
dioxide and similar gases on vegetation. Wesely, M.L.; Hicks, B.B. 
(Argonne National Lab., IL). J. Air Pollut. Control Assoc.; 27: No. 11, 
1110-1116(Nov 1977). 

The deposition of sulfur dioxide on growing vegetation is 
affected by diverse environmental factors, many of which undergo 
large diurnal and spatial variations. The aerodynamic resistance to 
vertical transfer in the surface boundary layer can be formulated in 
terms of the friction velocity, height of observation, vertical heat 
flux, and surface roughness. Also important are the resistance in the 
air layer closest to the surface elements and, in dry vegetation, the 
average stomatal resistance of the plants. The latter variable is 
among the most difficult to estimate, but over many agricultural field 
crops like those in the midwestern U.S., a typical minimum value of 
average stomatal resistance to SO: transfer is about 0.7 s cm™}, as is 
indicated by various experimental data. The deposition velocity can 
be estimated as the inverse of the sum of the resistances of the layers, 
necessarily down to where the concentrations are zero; in the 
surface boundary layer, any of the various resistances might be 
dominant. Above the surface layer, the micrometeorological rela- 
tionships are known with less certainty, but reasonable approxima- 
tions indicate that during unstable conditions the resistance to trans- 
fer is very small at heights of several tens of meters and during stable 
conditions the aerodynamic resistance is very large aloft. 


31750 Selenium in pollen gathered by bees foraging on fly ash- 
grown plants. De Jong, D.; Morse, R.A.; Gutenmann, W.H.; Lisk, 
D.J. (Cornell Univ., Ithaca, NY). Bull. Environ. Contam. Toxicol.; 18: 
No. 4, 442-444(Oct 1977). 

Fly ash is the material collected in the stacks of coal burning 
electric power-generating plants by electrostatic precipitators. 
About 26 million metric tons of fly ash was estimated to have been 
produced in 1975 (BRACKETT, 1970). Aside from a small percent- 
age of the material which is used as a base material for roads and in 
concrete, the bulk of it is deposited in landfills. It was first reported 
by Gutenmann et al. (1976) that sweet clover, found voluntarily 
growing on a fly ash landfill site, contained up to 200 ppM of 
selenium. Fly ashes from 21 states were found to contain the 
element. Cabbage grown on each of these fly ashes added (7 percent 
w/w) to soil was shown to absorb selenium in proportion to its 
concentration in the particular ahh (GUTENMANN et al., 1976). 
The percentage of fly ash in soil was also shown to dictate the extent 
of selenium absorption by a variety of plants (FURR et al., 1976). In 
the work reported, pollen collected by honey bees foraging on plants 
growing on a fly ash landfill was analyzed for selenium and com- 
pared with that collected by bees from the same plants growing on 
soil. 


31751 Compounds in airborne particulates: salts and hydrocar- 
bons. King, R.B.; Antoine, A.C.; Fordyce, J.S.; Neustadter, H.E.; 
Leibecki, H.F. (National Aeronautics and Space Administration, 
Cleveland). J. Air Pollut. Control Assoc.; 27: No. 9, 867-871(Sep 
1977). 

Concentrations of 10 polycyclic aromatic hydrocarbons 
(PAH), the aliphatics as a group, sulfate, nitrate, fluoride, acidity, 
and carbon in the airborne particulate matter were measured at 16 
sites in Cleveland, OH over a 1 year period during 1971 and 1972. 
Analytical methods used included gas chromatography, colorimetry, 
and combustion techniques. Uncertainties in the concentrations asso- 
ciated with the sampling procedures, and the analytical methods are 
evaluated. The data are discussed relative to other studies and source 
origins. Benzo(a)pyrene and its high concentrations downwind of 
coke ovens are discussed. Hydrocarbon correlation studies indicated 
no significant relations among compounds studied. 


31752 Evaluation of a passive monitor for mercury vapor. 
McCammon, C.S. Jr.; Woodfin, J.W. (Dept. of Health, Education, 
and Welfare, Cincinnati). Am. Ind. Hyg. Assoc. J.; 38: No. 8, 378- 
386(Aug 1977). 

An evaluation of a passive mercury monitor is made by the 
3M Company. The monitor was compared to dynamic sampling 
methods used for the determination of mercury. The monitor was 
tested for accuracy, precision, interference from chlorine, sulfur 
— hydrogen sulfide, and the effects of temperatures and face 
velocity. 


31753 Solid sorbent personal sampling method for the simulta- 
neous collection of nitrogen dioxide and nitric oxide in air. Willey, 
M.A.; McCammon, C.S. Jr.; Doemeny, L.J. (Dept. of Health, Edu- 
cation and Welfare, Cincinnati). Am. Ind. Hyg. Assoc. J.; 38: No. 8, 
358-363(Aug 1977). 
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A sampling method is described for the collection of air 
— containing both nitrogen dioxide (NO2) and nitric oxide 
(Ni ) in the range of 0.5 to 5 pM NO» and 9 to 0 ppM NO. These 
two gases are on a solid sorbent sampling tube which 
employs the collection of the NO: on a triethanol-amine (TEA)- 
by ted molecular sieve surface; the oxidation of NO to NO2 by 
oxidizer; and the collection of the converted NO on another 
cuties of TEA sorbent. The trapped NO/NO; on each TEA section 
is desorbed and the concentrations are determined 
hotometrically. At all concentrations tested, the collection 
y for NO, swnged  arageey p 96%. The collection 
efficiencies for NO were as follows: at 9 ppM, 97%; at 11 ppM, 
106%; at 24 ppM, 84%; and at 50 ppM, 67%. 


31754 Review of personal sampling pumps. Wood, J.D. (Inst. of 
Sommpeeas Medicine, Edinburgh). Ann. Occup. Hyg.; 20: No. 1, 3- 
17(Jul 1977) 

Ten models of personal sampler aye Be have been evaluated. 
Details of their design and construction are discussed, and criteria of 
ge eye rmance eh an ideal sampling pump are suggested. A rationale 
or the rocedure is given, with reference to the ideal. Some 
pumps himy wn to possess near-ideal performance in certain re- 
spects but in choosing a pump other factors, such as cost and weight, 
must be taken into consideration. Information is given in both 
graphical and tabular form which will assist a potential user in 
selecting the most appropriate pump. 


31755 Most rational basis for air sampling programs. Roach, 
S.A. (Imperial Chemical Industries Ltd., Wilmslow, Eng.). Ann. 
Occup. Hg: 2 20: No. 1, 65-84(Jul 1977). 

e smoothing effect of ventilation on the variations of air 
contaminant concentration is calculated. An additional smoothing 
effect is produced by the instruments employed to measure the 
concentration. The time constants of the body reacting to an inhaled 
contaminant produce a similar and more marked smoothing effect on 
the body burden. The way air sampling results may be interpreted in 
terms of the consequent effect on body burden is worked out. 
pen allowances for extraordinary work schedules are given 

the uses of personal sampling and fixed position sampling are 
discussed. 


31756 Formation and control of nitrogen oxides. Kato, K.; Wa- 
tanabe, T.; Kurata, C.; ~ K.; Fujii, K.; Nakamura, Y. Kawasaki 
Giho; No. 63, 15-22(Mar 19 7). Ain Japanese). 

Formation processes of thermal NO and fuel NO in a test 
furnace varying wall conditions were investigated by measuring 
distributions of the temperature and gas composition. The test results 
indicate that the formation of thermal NO can be divided into two 
steps, one in the flame region and the other in the post-flame region, 
and that the formation of fuel NO occurs only within the 
region, and its amount is not affected by wall conditions. Formation 
of NO in the post-flame region is found negligible small when the 
gas temperature is below 1500°C. The application of two-stage 
combustion is effective in the reduction of NO emissions. In cases 
where the fuel contains some amount of nitrogen, however, there 
exists a critical point over which NO concentration cannot be 
reduced, as nitrides such as HCN, which have been produced in the 
first-stage combustion, are liable to be converted to NO in the 
second stage. 


31757 Sources of automotive lead contamination of surface water. 
Solomon, R.L.; Hartford, J.W.; Meinkoth, D.M. (Univ. of Illinois, 
as Water Pollut. Control Fed.; 49: No. 12, 2502-2504(1977), 

itted particulate lead from automobile exhaust settles and 


accumulates in road dust, eventually contaminating drinking water 
supplies. Results are given of experiments using representative sam- 
ples of actual street dusts and measuring the lead in these dusts. Lead 
solubility was approximately 10 times higher at a lower pH value 
and varied depending on the composition of different street dusts at 
different sites. The magnitude of the lead solubility observed is high 
enough to pose a distinct threat to water quality. (CAJ) 


31758 Relationship between high ozone in the rural surface layer 
and high pressure systems. Vukovich, F.M.; Bach, W.D. Jr.; Criss- 
man, B. W: King, ; King, W.J. (Research Triangle Inst., Research Triangle 
Park, NC). " Atmos. Environ.; 11: No. 10, 967- 983(1977). 

The relationship of high ozone (ozone in excess of the Nation- 
al Ambient Air Quality Standards—NAAQS) with high pressure 
systems was examined using data collected in the summer of 1973, 
1974 and 1975. It was found that high surface ozone occurred most 
often when a high pressure system was near a reporting station. 
Long of high ozone were associated with long-term buildups 
of high pressure greater than 20 days. High ozone occurred most 
often on the back side of the high pressure system in air that had 
large residence times in the system. This suggested that time was 
required to develop large or critical concentrations of ozone precur- 
sors. It was shown that high ozone occurred most often when the 
high pressure system was in the eastern portions of the United States. 
The evidence indicated that as the high pressure system moved from 
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west to east, the air in the high had larger concentrations of ozone 
precursors and destructive agents when it was in the east. This 
suggested an injection of these constituents in the east. Furthermore, 
there appeared to be a c ¢ in the role of synthesis and destruction 
of ozone between 1973 and 1974 or 1975. 


31759 Washout effect and diurnal variation for chlorinated hy- 
drocarbons in ambient air. Ohta, T.; Morita, M.; Mizoguchi, I.; Tada, 
T. (Tokyo Metropolitan Research Lab. of Public Health). "Atmos. 
Environ.; 11: No. 10, 985-987(1977). 

Chloroderivatives such as, 1,1,1-trichloroethane (C2HsCls) 
carbontetrachloride (CCl), trichloroethylene (C,HCls) and tetrach- 
loroethylene (C2Cl,) in air were analyzed intermittently every half 
hour by ECD-gas chromatography with a ed automatic 
gas inlet s for about seven weeks. The results showed a 
washout effect by rain related to the solubility in water. Decreases in 
daytime on clear days was demonstrated in the diurnal variation of 
C2HsCls from the statistical analysis, while distinct reduction of CCl 
in daytime on clear days was not observed. On clear days, C2HCls 
showed the largest reduction while CCl, showed the least among 
C:HsCls, CCl and C:HCls. This is compatible with conjectures 
from the reactivity with air pollutants such as NO, NO: and OH 
radicals in simulated photochemical chambers. 


31760 Separation and analysis of aerosol sulfate species at ambi- 
ent concentrations. Tanner, R.L.; Cederwall, R.; Garbier, R.; Leahy, 
D.; Marlow, W.; on R.; Phillips, M.; Newman, L. (Brookhaven 
National Lab., Upton, NY). Atmos. Environ.; 11: No. 10, 955- 
966(1977). 

Sampling and analysis techniques xy open for the determi- 
nation of the chemical composition of sulfate in aerosol particles are 
described. These techniques are applied to the speciation of sulfate in 
ambient air-borne icles with time resolution of one hour or less 
and with size discrimination in the size —_ below 0.25 ym. Initial 
East Coast data are reported indicating the dominance of sulfuric 
acid and its ammonia-neutralization products in ambient sulfate- 
containing particles. Data from a comparison study of several analyt- 
ical techniques for aerosol sulfate and related species are highly 
correlated. Diffusion sampling experiments for size-segregated 
chemical composition determination indicate that 1/2 of airborne 
sulfate is in particles less than 0.3 dia. Hourly variations in sulfate 
chemical composition at 3 S sites in and near St. Louis, MO 
are documented for a one-day intensive experiment and are correlat- 
ed with air-mass backward trajectories and area primary sources. 


31761 Review of chemical tracer experiments on precipitation 
systems. Gatz, D.F. (Illinois State Water Survey, Urbana). Atmos. 
Environ.; 11: No. 10, 945-953(1977). 

Experiments involving the introduction of materials into pre- 
cipitation systems for the oe of tracing the motions of air and/ 
. within them began in the U.S.S.R. in 1964. Since 

roximately 100 such experiments have been performed. 
Mott 7 these experiments have been carried out on convective 
clouds, but the frontal layer-type cloud systems of the northwest 
U.S. coast have also been the object of tracer experiments. The 
tracers have been released mostly from aircraft, but ground gener- 
ators and rockets have also been used. At least 13 different elements 
or isotopes have been employed as tracers. Present results generally 
claim nearly complete removal of tracer by the precipitation system 
and very com —— mesoscale ee before deposition. However, 
the validity o f these claims depends on the experimenter’s ability to 
identify and quantify his tracer in the presence of natural back- 
ground and to estimate deposition accurately. Neither of these 
subjects has received adequate attention in most of the available 
literature. However, it is shown that accuracy of deposition esti- 
mates should not be a problem in heavy rain events measured by 
square grid networks with gage spacing of 8 km or less, if tracer 
background has been adequately assessed. 


31762 Detection of a plume 400 km from the source. Millan, 
M.M.; Chung, Y.S. (Environment Service, Ontario, Can.). Atmos. 
Environ.; 11: No. 10, rp type thd 

An unexpected SO. — over the northern edge of Toron- 
to, Canada, by means of a COSP C remote sensor, and the posterior 
trajectory analysis of the air parcel over Toronto at the time of the 
measurement, indicate that the INCO Sudbury plume was observed 
at 400 km from its source. Some estimates of the mass flux in the 
plume and of its horizontal dimensions are presented. 


31763 Survey of the molecular nature of primary and secondary 
components of particles in urban air by high-resolution mass spectrom- 
etry. Cronn, D.R. (Univ. of Washington, Seattle); Charlson, R.J.; 

Knights, R.L.; Crittenden, A.L.; Appel, B.R. Atmos. Environ.; 11: 
No. 10, 929-937(1977). 

Particulate air pollution samples collected on glass fiber filters 
were analyzed using computer-controlled high-resolution mass spec- 
trometric thermal analysis. Samples were collected during a smog 
episode in the summer of 1973 at a photochemical smog receptor site 
in southern California. The analytical results establish the concentra- 
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tions of a variety of organic and inorganic compounds present in the 
size range up to 3.5 wm diameter. Diurnal patterns were followed 
with sampling periods as short as two hours. The temporal behavior 
of presumed primary organic constituents is shown to differ from 
that of the secondary organic components. 


31764 Model for rain composition and the washout of sulfur 
dioxide. Hill, F.B.; Adamowicz, R.F. (Brookhaven National Lab., 
Upton, aren Atmos. Environ.; 11: No. 10, 917-927(1977). 

A model for the washout of sulfur dioxide from the atmo- 
sphere by rain was developed in which account was taken of mass 
transfer of SO2 into well-mixed drops, of ionic equilibrium of sulfur 
compounds in solution, of oxidation or dissolved species to sulfate 
ion, and of presence in the rain of background strong acid or base. 
Expressions were developed to predict the composition of raindrops 
as a function of fall distance, the time scale of atmospheric SO: 
removal, and ground level composition transients during a rain 
event. Illustrative calculations were made for single drop sizes and 
for the full spectrum of a model drop-size distribution, with the 
following results. In the absence of bisulfite oxidation and with an 
acidic background pH (pHo = 4) the composition of rain was in 
equilibrium with SO. in the atmosphere after falling 100 to 200 m 
through a mixed layer of pollutant. In contrast, the equilibrium 
composition was not reached within a fall distance of 2000 m for a 
basic background pH (pH» = 10). Furthermore, the pH of initially 
neutral or acidic rain did not vary significantly with drop size, 
whereas small drops were acidic and large drops were basic in rain 
which had a strongly basic background pH. Introduction of bisulfite 
oxidation led to enhanced SO, uptake at pHo = 4, and diminished 
uptake at pHo = 10. Also, rejection of SO. from raindrops of small 
size was found in the presence of oxidation at pHo = 10. Half-lives 
for SO2 removal from the atmosphere at a 1 mm h~’ rainfall rate and 
a mixed layer height of 1 km ranged from hours to days depending 
on background pH and initial atmospheric SO2 concentration. 


31765 Evaluation of the Gaussian plume model at the Dickerson 
power plant. Weil, J.C. (Martin Marietta Labs., Balitmore); Jepsen, 
A.F. Atmos. Environ.; 11: No. 10, 901-910(1977). 

The Gaussian plume model is evaluated by comparison with 
measurements of dispersion and ground-level concentrations of 
sulfur dioxide downwind of the Dickerson power plant. Different 
methods of estimating dispersion are shown to produce significantly 
different results. The most favorable comparisons are obtained using 
Brookhaven dispersion estimates. These yield predicted concentra- 
tions that are within a factor of 2 of measurements in 73 percent of 
the cases analyzed. On the other hand, Pasquill and TVA dispersion 
predictions can result in orders of magnitude disagreement between 
observed and calculated concentrations. The effect of plume trap- 
ping by an elevated stable layer is included in the analysis. This 
results in significant improvement between observed and calculated 
concentrations when Brookhaven dispersion predictions are used. 


31766 Transport of atmospheric pollutants across the North Sea 
and English Channel. Barnes, R.A. (Central Unit on Environment 
Pollution, London); Eggleton, A.E.J. Atmos. Environ.; 11: No. 10, 
879-892(1977). 

Daily mean concentrations of smoke and sulfur dioxide were 
monitored at six coastal sites in England, Germany and Denmark. 
Winter mean concentrations of ammonium, chloride, nitrate and 
sulfate were determined from smoke filters. The observations were 
— into wind octants for each site and a mean value calculated. 

e results give an upper figure for the background level in unpol- 


luted maritime air and indicate that emissions in Great Britain give 
rise to mean ground level concentrations on the far side of the North 
Sea only marginally above those due to natural sources. Concentra- 
tions in airstreams from the Continent reaching eastern England are 
distinctly higher, however, sometimes equalling the levels observed 
in urban areas. Sources as far distant as eastern Europe seem to be 
responsible. 


31767 Nitrogen oxides: analysis of urban pollution in the city of 
Genoa. Capannelli, G.; Gollo, E.; Munari, S.; Ratto, G. (Univ., 
Genoa). Atmos. Environ.; 11: No. 8, 719-727(1977). 

The problem of air pollution caused by nitrogen oxides has 
been investigated in Genoa. The experimental results obtained show 
that the NO/sub x/ concentration is directly related to the traffic 
density, to the urban characteristics and to the meteorological condi- 
tions. The concentration values found have clearly shown the impor- 
tance of this problem, in a city in which most of the traffic flows 
through a limited number of streets whose particular disposition does 
not allow, in most cases, an efficient dispersion of pollution. The 
experimental results show also that a considerable inhomogeneity is 
present in the pollution distribution in the urban area and therefore 
the significance of statistical medical tests on population groups 
which do not take into consideration the local actual pollution level 
is questionable. 


31768 Duration of high SO, concentrations in an urban atmo- 
sphere. Drufuca, G: (CNR, Istituto di Elettrotecnica ed Elettronica 
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del Politecnico, Milan); Giugliano, M. Atmos. Environ.; 11: No. 8, 
729-735(1977). 

SO. concentrations have been continuously measured in the 
urban area of Milan at three stations and for three winter semesters 
from 1972 to 1974. The nine time series have been processed 
statistically with particular regard to the duration of the events for 
which the concentration exceeded some levels of interest. It has been 
found that all the statistics of interest are strongly dependent upon 
the six-month-average concentration, this value being easy to deter- 
mine. Simple and accurate descriptive models have been formulated 
and verified. 


31769 Photochemical particulate formation in cyclohexene-nitro- 
gen dioxide-air mixtures. Shen, C.H.; Springer, G.S. (Univ. of Michi- 
gan, Ann Arbor). Atmos. Environ.; 11: No. 8, 683-688(1977). 

Experiments were performed investigating the formation of 
condensation nuclei (particles smaller than 0.1 zm) and light scatter- 
ing particles (particles larger than 0.3 xm) in cyclohexene—nitrogen 
dioxide—air mixtures flowing inside a 9 m long and 15 cm i.d. Pyrex 
tube irradiated by uv fluorescent lamps. The initial cyclohexene 
concentration in the mixture was varied from 0.5 to 50 ppM and the 
initial nitrogen dioxide concentration from 0.6 to 10 ppM. The 
number (cm-*) of both the nuclei and the particles was measured. 
The data provide the number of nuclei and particles formed in the 
mixture. On the basis of the data obtained, dimensionless parameters 
were established for correlating the number of nuclei and particles 
generated by photochemical reactions. 


31770 Lead vertical profile at 45th Street, New York City. Bove, 
J.L. (Cooper Union for the Advancement of Science and Art, New 
York); Siebenberg, S. Chemosphere; 6: No. 10, 653-657(1977). 

The lead vertical profile is collected at a 30-meter building 
which represents one of many structures that contribute to city 
canyon locations in Manhattan. Sampling probes were placed at 1.5 
(breathing level), 6, and at 28 meters (just below the roof cut). The 
lead was monitored by sequential tape samplers, and two-hour spots 
were collected at 0.007 m*/min with Whatman No. 4 tape, 24 hours 
per day, 7 days per week, from November 14, 1969 to ber 1, 
1969. The lead analysis was performed by atomic absorption. The 
average daily concentrations for the 18 day period were 7.20, 7.24, 
and 4.08 yg/m* for the 1.5-, 6-, and 28-meter levels respectively. The 
average daily lead value found at the 6-meter levels (7.24 yg/m*) is 
in close agreement with the results reported in an earlier study (7.5 
pug/m*). The average 2-hour concentrations of lead for the 18 day 
period between the hours of 8:00 a.m. and 6:00 p.m. were 9.5, 9.5, 
and 5.5 g/m at the 1.5-, 6-, and 28-meter heights respectively, 
indicating that airborne lead exposure is higher during normal work- 
ing hours. These findings should be considered conservative because 
of the reduced collection efficiency of the Whatman No. 4 tape for 
particles in the size range of most airborne lead particles found in 
urban air (mean of 0.25 microns). 


31771 Transfer resistances to SO. capture by some plane sur- 
faces, water, and leaves. Petit, C.; Ledoux, M.; Trinite, M. (Univ., 
Rouen, Mont-Saint-Aignan, France). Atmos. Environ.; 11: No. 11, 
1123-1126(1977). 

Experimental determination of kinetic constants of SO2 cap- 
ture on several surfaces with the aid of a boundary layer theory with 
chemical surface reaction. An emphasis is given to the coupling 
between the boundary layer and surface resistances. 


31772 Sorption of SO. by typical indoor surfaces including wool 
carpets, wallpaper, and paint. Walsh, M. (Atomic Energy Research 
Establishment, Harwell, Eng); Black, A.; Morgan, A.; Crawford, 
G.H. Atmos. Environ.; 11: No. 11, 1107-1111(1977). 

The sorption of sulphur-35 labelled SO2 by a number of 
samples of wool carpets and by wallpapers and painted surfaces was 
measured at a concentration of 100 to 200 yg m~*. The deposition 
velocities for carpets ranged from 0.02 to 0.07 cm s“! and were 
lower for carpets with an acid pH than for those which were either 
neutral or alkaline. The sorption of SO2 appeared to be irreversible. 
Pre-exposing carpets to stable SO2, equivalent to 27 yr at 30 pg m°(a 
typical indoor concentration) reduced the amount of **SO, taken up 
in a subsequent exposure by a factor 3. Fresh emulsion paint had the 
highest deposition velocity (0.128) and vinyl wallpaper the lowest 
(0.007) of the other surfaces investigated. There can be no doubt that 
the lower levels of SO. within buildings, compared with simulta- 
neous measurements outside, are due to its sorption by furnishings. 
The most effective sorbing materials likely to be present are cellulose 
wallpapers, furnishing fabrics and wool carpets. 


31773 Photochemical atmospheric pollutants derived from nito- 
gen oxides. Spicer, C.W. (Battelle Columbus Labs., OH). Atmos. 
Environ.; 11: No. 11, 1089-1095(1977). 

Concern is now being focused on the health effects of nitro- 
gen oxides and nitrogen oxides reaction products in the atmosphere. 
This paper reviews 3 years of investigation into the Speamation, 
distribution and fate of the nitrogen oxides and their reaction 
ucts. Smog-chamber and field-monitoring studies of the nature and 
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concentration of us and particulate nitrogen compounds are 


described, along with pertinent problems in analytical methodology. 
31774 ee concentrations of northern hemispheric air at 


Quillayute, Washington. Ludwick, J.D.; Fox, T.D.; Garcia, S.R. 
(Battelle Pacific Northwest Labs., Richland, WA). Atmos. Environ.; 
11: No. 11, 1083-1087(1977). 
Studies of air pollution in the northwestern United States 
require a knowledge of the upwind background concentration of 
irborne materials. Such baseline information is difficult to obtain 
from land-based sampling sites due to mixing of continental air 
masses. However, a ent air monitoring and sampling station 
located near the Pacific Coast in northwestern Washington State has 
developed a methodology for successfully sampling incoming Pacific 
air masses with exclusive marine histories. The Quillayute, WA, 
location (elevated 62 m, latitude 47°56’N, longitude 124°34”W) is in 
a remote, sparsely populated area. Collection and analysis of aerosol 
samples has been done on a daily and weekly basis for the past 2 
years. Significant correlations have been observed between some of 
the gaseous and iculate materials under study at this air reference 
station (Fox, 1976; Ludwick, 1975; Ludwick, 1976). As a comple- 
ment to this study, a meteorological watch is utilized to provide a 
historical background for the incoming air flow and, therefore, 
— source regions for the airborne materials in transit. Pertinent 
information from the aerosol sampling phase of this program is 
presented here. Concentrations of certain marine, crustal and anthro- 
pogenic source elements are measured and intercompared for days in 
which air flow representative of the trans-Pacific trajectory has 
persisted. 


31775 Size distribution of atmospheric aerosol particles of differ- 
ent composition. Meszaros, A. (Inst. for Atmospheric Physics, Buda- 
pest). Atmos. Environ.; 11: No. 11, 1075-1081(1977). 

Aerosols were sampled to study the size distribution of parti- 
cles of different composition. The membrane filter samples were 
evaluated by electron and optical microscopy in the size range 0.02 
less than or equal to r less than or equal to 100 ym. It was found that 
both surface and volume distributions of all particles have a maxi- 
mum at 0.2 ym radius. In the surface distribution there is a second- 
ary maximum around 3.0 ym, while the principal maximum in 
volume distribution is in the vicinity of 20 um. The size spectra of 
water-soluble and insoluble particles in winter are similar, while in 
summer they are very different from each other. In summer, the 
number of soluble particles in the range of r < 0.5 ym is predomi- 
nant, the majority of which is composed of ammonium sulfate. In 
this season, the concentration and size distribution of sulfate particles 
depends on the intensity of solar radiation, the temperature and wind 
speed 


31776 Size distribution of polycyclic aromatic hydrocarbon con- 
taining particles from a coke oven emission source. Broddin, G.; Van 
Vaeck, L.; Van Cauwenberghe, K. (Univ., Antwerp). Atmos. Envi- 
ron.; 11: No. 11, 1061-1064(1977). 

Two samples of particulate matter from a coke oven emission 
source were collected with an Andersen cascade impactor to obtain 
size-graded fractions. Analysis of 12 major polycyclic aromatic 
hydrocarbons was performed for all stages, by means of a gas 
chromatograph—mass spectrometer used in the mass fragmento- 
graphy mode. Results illustrate that over 90 percent of polycyclic 
aromatic hydrocarbons is found on the particles smaller chan 3 pm, 
which means that most of these compounds are within the respira- 
tory size range. Similar size distribution curves were obtained for 
both the lower and higher molecular weight compounds. 


31777 Organic micropollutants in precipitation in Norway. 
Lunde, G.; Gether, J.; Gjos, N.; Lande, M.B.S. (Central Inst. for 
Industrial Research Oslo). Atmos. Environ.; 11: No. 11, 1007- 
1014(1977). 

In 22 samples of snow and rain of known origin and in cross- 
section samples of snow from Norway, neutral and acidic organic 
compounds have been determined. A fractionation of components 
adsorbed on particles and dissolved in the water phase was also 
carried out. The analysis and identification were performed by gas 
chromatography—mass spectrometry. Total non-polar organic 
bound chlorine was determined in some samples by neutron activa- 
tion analysis. Polychlorinated biphenyls (PCB) were determined 
separately. A wide range of organic micropollutants has been identi- 
fied, including alkanes, polycyclic aromatic hydrocarbons, phthalic 
acid esters, fatty acid ethyl esters, and many chemicals of industrial 
origin. The content of PCB is a factor 5 to 10 times higher than 
observed in sea water. Samples from south Norway contain a larger 
variety of compounds than those from the north, and the level of 
many identified compounds is also higher. 


31778 Laser 75: opto-electronics. Waidelich, W. (ed.). Guild- 
ford, Eng.; IPC Science and Technology Press Ltd. (1976). 296p. (In 
English and German). (CONF-750621—). 

From International conference on lasers and opto-electronics; 
Munich, F.R. Germany (24 Jun 1975). 


ERA VOL. 3, NO. 13 


Sixty-two papers and thirteen abstracts of papers are included 
in the proceedings. Separate abstracts were prepared for ten papers 
for inclusion in ERA. 


31779 Lasers in environmental measuring techniques: lasers in air 
pollution detection. Schroetter, H.W. (ed.). (Univ., Munich). pp 263- 
267 of Laser 75: opto-electronics. Waidelich, W. Guildford, Eng.; 
IPC Science and Technology Press Ltd. (1976). 

From International conference on lasers and opto-electronics; 
Munich, F.R. Germany (24 Jun 1975). 

See CONF-750621—. 

For air pollution investigations with lasers, different methods 
are used which are reviewed and compared in the first part of the 
paper: LIDAR measurements of clouds, chimney-plumes, and aero- 
sols; absorption measurements in the infrared for the determination 
of the immission concentration of gaseous air pollutants; resonance 
fluorescence for the selective analysis of fluorescing atoms and 
molecules; the method of differential absorption for measurement of 
immission and emission concentrations of NOz, SO2, and Os; and the 
Raman-LIDAR method which allows the determination of emission 
concentrations of molecular gases in smoke plumes at a distance of a 
few hundred metres. In the second part of the paper the present state 
of development of the Raman-LIDAR method is discussed in more 
detail. Furthermore the results of Raman scattering cross-section 
measurements which are needed for concentration determinations 
are presented. 57 references. 


31780 Air pollution studies using lasers. Brinkmann, U. (Univ., 
Cologne). pp 268-270 of Laser 75: opto-electronics. Waidelich, W. 
i Eng.; IPC Science and Technology Press Ltd. 
1976). 

From International conference on lasers and opto-electronics; 
Munich, F.R. Germany (24 Jun 1975). 

See CONF-750621—. 

Of the various laser techniques used for air pollution studies, 
those based on absorption measurements are of current importance. 
An outline is given of the theoretical background relating to the 
present methods (long path absorption using diffuse reflectors or 
retro-reflectors as well as absorption allowing for local resolution) 
and state of the art experiments are described. 


31781 Satellite monitoring of air pollution with laser system. 
Englisch, W. (ed.). (Battelle-Institut e.V., Frankfurt am Main). pp 
275-279 of Laser 75: opto-electronics. Waidelich, W. (ed.). Guild- 
ford, Eng.; IPC Science and Technology Press Ltd. (1976). (In 
German) 

From International conference on lasers and opto-electronics; 
Munich, F.R. Germany (24 Jun 1975). 

See CONF-750621—. 

A tunable c.w.i.r. molecular laser together with a heterodyne- 
detection system can be used to measure the concentration of several 
air pollutants and natural constituents of the atmosphere from an 
orbiting satellite. The technique involves differential absorption mea- 
surement using the diffusely reflecting earth’s surface to provide a 
return signal. Calculations show, that the signal-to-noise ratio is 
sufficient using a system well within the present state of the art. 


31782 Measurement of the effective stack height of plumes with 
LIDAR. Giebel, J. pp 280-286 of Laser 75: opto-electronics. Waide- 
lich, W. (ed.). Guildford, Eng.; IPC Science and Technology Press 
Ltd. (1976). 

From International conference on lasers and opto-electronics; 
Munich, F.R. Germany (24 Jun 1975). 

See CONF-750621—. 

In air pollution control the prediction of the effective stack 
height of emission sources plays a major part, e.g. when precalculat- 
ing the concentration of noxious emission in industrial plants projec- 
tion. Results of a great number of observations are available con- 
cerning the heights to which smoke plumes of great heat content rise 
up to a distance of about 1000m in a downwind direction. However, 
little is known about the behaviour of plumes at greater distances. 
Here LIDAR may contribute considerably as by means of this 
optical laser radar instrumentation smoke plumes can be traced far 
beyond the visibility limit. Our investigations show that the present 
hypotheses on the distances to which smoke plumes ascend in the 
downwind direction will have to be revised. Corrections will have 
to be made in the hitherto practised methods in determining the rise 
of hot plumes. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 31037, 31549, 31812 


31783 (DP—1443) Calculations for estimating the equilibrium 
washout of tritium. Long, P.E. Jr. (Du Pont de Nemours (E.I.) and 
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Co., Aiken, S.C. (USA). Savannah River Lab.). Jan 1978. Contract 
EY-76-C-09-0001. 37p. Dep. NTIS, PC A03/MF AOl1. 

The equilibrium washout of tritiated water vapor (HTO) and 
tritium gas (HT) downwind from an instantaneous point source can 
be estimated by simple formulas. Derivations for three different 
models (Fickian Puff, Leaky Puff, and Leaky Garbage Can) are 
given for estimating the washout/m? from a puff. Two models are 
— (Leaky Garbage Can and Fickian Puff) for calculating the 

tion of pollution remaining in a puff after it has traveled over an 
arbitrary distance. The relationship between washout and dry depo- 
sition problems is also discussed. 


31784 (HEDL-SA—1237) Environmental dosimetry. Gold, R. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
1977. Contract EY-76-C-14-2170. 41p. (CONF-771036—12). Dep. 
NTIS, PC A03/MF AO1. 

From 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 

For more than 60 years, natural radiation has offered broad 
Opportunities for basic research as evidenced by many fundamental 
discoveries. Within the last decade, however, dramatic changes have 
occurred in the motivation and direction of this research. The urgent 
need for economical energy sources entailing acceptably low levels 
of environmental impact has compelled the applied aspects of our 
radiation environment to become overriding considerations. It is 
within this general framework that state-of-the-art environmental 
dosimetry techniques are reviewed. Although applied motivation 
and relevance underscores the current milieu for both reactor and 
environmental dosimetry, a perhaps even more unifying force is the 
broad similarity of reactor and environmental radiation fields. In this 
review, a comparison of these two mixed radiation fields is presented 
stressing the underlying similarities that exist. On this basis, the 
evolution of a strong inner bond between dosimetry methods for 
both reactor and environmental radiation fields is described. The 
existence of this bond will be illustrated using representative exam- 
ples of observed spectra. Dosimetry methods of particularly high 
applicability for both of these fields are described. Special emphasis 
is placed on techniques of high sensitivity and absolute accuracy 
which are capable of resolving the components of these mixed 
radiation fields. 


31785 (LTR—1322-3) Offsite thyroid dose commitment from 
airborne I-131 releases at TAN. Baldwin, B.R. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 5 Jan 1978. Contract EY-76- 
C-07-1570. 19p. Dep. NTIS, PC A02/MF AO1. 

If I-131 releases at TAN are evenly distributed between 
LOFT stack effluents, secondary leakage and venting, and fuel 
examination at TAN 607 then each of these three release points 
should be limited to 1.6 x 10~® Ci I-131 per second on an average 
annual basis, to assure that the NSB thyroid dose commitment will 
not exceed 1.5 rem/year from I-131. Secondary Coolant specific 
activity should be monitored to limit NSB prospective dose commit- 
ment to 0.5 rem/yr. 


31786 (MLM—2483) Stability of plutonium contaminated sedi- 
ments in the Miami—Erie . Farmer, B.M.; Carfagno, D.G. 
(Mound Lab., Miamisburg, Ohio (USA)). 1 Mar 1978. Contract EY- 
76-C-04-0053. 38p. Dep. NTIS, PC A03/MF AO1. 

This study was conducted to evaluate the stability of plutoni- 
um-contaminated sediment in the Miami-Erie Canal. Correlations 
were sought to relate concentrations at air sampling stations to 
plutonium-238 concentrations in air and stack emissions, wind direc- 
tion, particulate loading, rainfall, and construction activities. There 
appears to be some impact on airborne concentrations at air sampling 
stations 122 and 123 from the contaminated sediment in the canal 
and ponds area. For purposes of this evaluation, it was assumed that 
the plutonium-238 found in the air samples came from the contami- 
nated sediment in the canal/ponds area. To complete the evaluation 
of the inhalation pathway, dose calculations were performed using 
actual airborne concentrations of plutonium-238 measured at sampler 
123. The dose equivalent to an individual in that area was calculated 
for 1 yr and 70 yr. Dose calculations were also performed on 
potential uptake of contaminated vegetation from that area for 1 yr 
and 70 yr. This study indicates that, although the contaminated 
sediments in the canal and pond area appear to contribute to air- 
borne plutonium-238, the observed maximum monthly concentration 
of plutonium-238 in air is a small fraction of the DOE Radioactivity 
Concentration Guide (RCG) and the nine-month average concentra- 
tion of plutonium-238 in air observed thus far during 1977 is less than 
1% of the RCG. Dose equivalents, conservatively calculated from 
these actual data, are well within existing DOE standards and 
proposed EPA guidance. 


31787 (ORNL/TM—6291) Monte Carlo simulation of turbulent 
atmospheric transport and comparisons with experimental data. Als- 
milier, F.S.; Alsmiller, R.G. Jr.; Bertini, H.W.; Begovich, C.L. (Oak 
Ridge National Lab., Tenn. (USA)). Mar 1978. Contract W-7405- 
ENG-26. 51p. Dep. NTIS, PC A04/MF AO1. 
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In a previous paper Peterson presented measurements on the 
*! Ar emitted continuously into the atmosphere from a reactor at the 
Brookhaven National Laboratory. Here, calculated results obtained 
with the Monte Carlo atmospheric transport model of Watson and 
Barr are presented and compared with the experimental data. The 
measured quantities with which comparisons are made are: the 
position north of Brookhaven where the maximum ‘!Ar concentra- 
tion occurred for specific values of x (east of Brookhaven) and t, 
time; the standard deviation, sigma/sub y/, of the *’Ar concentra- 
tion about the position of maximum concentration for specific values 
of x and t; and a quantity that is proportional to the maximum ‘'Ar 
concentration for specific values of x and t. The calculated results 
are in moderately good agreement with the experimental data at 
most distances (less than or equal to 300 km) and most times for 
which data are available. 


31788 (PB—263900) Environmental Radioactivity Laboratory in- 
tercomparison studies program, FY 1977. Interim report. (Environ- 
mental Protection Agency, Las Vegas, Nev. (USA). Environmental 
Monitoring and Support Lab.). Jan 1977. 28p. (EPA—600/4-77/ 
001). NTIS PC A03/MF AO1. 

The U.S. Environmental Protection Agency's intercompari- 
son studies program for laboratories involved in environmental 
radiation measurements is described. The types of environmental 
samples distributed, the analysis required for each sample, the distri- 
bution schedule, and the statistical analysis and reporting of results 
are discussed. Instructions and application forms are included for 
laboratories desiring to participate in the program. This document is 
not a research report. It is designed for use by laboratories partici- 
pating or desiring to participate in this quality assurance program. 


31789 (PB—272519) Potential radioactive pollutants resulting 
from expanded energy programs. Final report. Lee, H.; Peyton, T.O.; 
Steele, R.V.; White, R.K. (Stanford Research Inst., Menlo Park, 
Calif. (USA). Center for Resource and Environmental Systems 
Studies). Aug 1977. Contract EPA-68-03-2375. 142p. (CRESS—6). 
NTIS PC A07/MF AO1. 

An effective environmental monitoring program must have a 
quality assurance component to assure the production of valid data. 
Quality assurance has many components: calibration standards, 
standard reference materials, standard reference methods, interlabor- 
atory comparison studies, and data validation. The purpose of this 
document is to identify and document the potential radioactive 
pollutants that could result from the expanded energy program and 
for which quality assurance programs must be provided. The radion- 
uclide releases and the resulting population exposure doses from 
several energy systems for four projected energy utilization scenar- 
ios were calculated and compared. The energy system components 
examined were: coal mining, processing, combustion, and ash dispos- 
al; coal gasification and liquefaction; oil shale mining, processing, 
residue disposal and product utilization; geothermal and develop- 
ment and operations; uranium mining, milling, conversion, enrich- 
ment and fabrication; nuclear reactor operations; and fuel reprocess- 
ing and waste disposal. 


31790 Radon and thoron working levels from ordinary industrial- 
hygiene dust samples. Ogden, T.L. (Inst. of Occupational Medicine, 
Edinburgh). Ann. Occup. Hyg.; 20: No. 1, 49-53(Jul 1977). 

The method is an improvement of that of Ogden (1974), and 
has the following advantages over other methods: the measurements 
do not require special samples, but can be made on ordinary airborne 
dust samples; the long sampling time (>2'/2 h) is more suitable for 
estimating average exposure than the conventional short sample; 
radon and thoron working levels are both obtained; and the method 
is very sensitive (0.001 WL is easily measured). Side-by-side com- 
parisons show good agreement with other methods. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 31660 


31791 Potential weather modification from cooling tower ef- 
fluents at conceptual power parks. Lee, J.L. (Argonne National Lab., 
IL). Atmos. Environ.; 11: No. 8, 749-759(1977). 

A numerical model for multiple plumes is developed to study 
the enhanced convection of merged plumes from a cluster of cooling 
towers at a conceptual power park. The model is based on the 
equations of motion for a quasi incompressible fluid derived from the 
laws governing the change of momentum, the first law of thermody- 
namics, and the conservation of mass. The microphysical processes 
are simplified in the model by a parameterization approach similar to 
the work of Kessler (1969) with the assumption that the droplet size 
distributions in the cooling tower plume are the same as those of 
cooling tower drift measured near the top of cooling towers. The 
numerical model is employed to simulate the merged plume convec- 
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tion from clusters of (up to 40) natural draft cooling towers, where 
each tower serves to dissipate 2400 MW of waste heat. It was found 
that the plume rise from 40 towers is predicted to be approximately 
360% and 130% of that from a single tower for an average July 
afternoon and average January morning sounding, respectively, 
taken in the Louisiana area if the towers are arranged in a near 
square grid and spaced at 300 m apart. However, it is not uncommon 
to predict an induced convective cloud developing over 4000 m in 
height from more than 5 towers in a group for an individual 
afternoon sounding in the southeastern United States. Comparison of 
the predicted precipitation using Kessler’s microphysical parameteri- 
zation with Marshall and Palmer's (1948) drop size distribution and 
the similar approach with available observed droplet size distribution 
from cooling tower drift is also made. The model predictions are in 
good agreement with observations at existing power plants up to 
3000 MWe generating capacity. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 31120, 31819, 31820 


REGULATIONS 


REFER ALSO TO CITATION(S) 30136, 30225, 30237, 30287, 
30288, 30761, 31501, 31502 


31792 (EPRI-SR—39, pp 1lp, Paper 8) Some observations on 
regulatory agency actions on nitrogen oxides emissions from power 
generation facilities. Juris, K. 5 Feb 1976. 

From NOx control technology seminar; San Francisco, CA, 
USA (5 Feb 1976). 

In Proceedings of the NO/sub x/ control technology seminar. 

An attempt was made to present some evidence that EPA’s 
regulatory actions in the past, and projected actions for the future, 
on NO/sub x/ regulations and control technology have been such as 
to raise some questions as to whether a single agency policy on NO/ 
sub x/ emissions is being pursued. Several sequences of EPA regula- 
tory actions on the one hand appear to indicate that no national 
ambient NO: problem situation exists or will exist in the United 
States within the next 10 years and that only a handful of cities or 
areas either presently have or are expected to have ambient NO. 
concentrations exceeding standards. On the other hand, EPA has for 
some years, attempted to propose new source performance standards 
for gas turbines and recent information suggests that additional NO/ 
sub x/ regulations are expected to be proposed. This apparent 
dichotomy in EPA's approach to NO/sub x/ may make more 
difficult, any efforts in formation of a research and development 
policy on NO/sub x/ control technology and a determination as to 
whether utility R and D requirements call for local or national 
programs in finding solutions. 


31793 (LA—6979-MS, pp 5-23) Battery energy storage. Ledbet- 
ter, J.O. (Univ. of Texas, Austin). Sep 1977. 

In Environmental control technology R and D requirements 
for energy storage systems. 

Technology for controlling environmental impacts from man- 
ufacturing and use cycles for lead-acid batteries is reviewed. Sugges- 
tions for meeting projected pollution regulations for lead and stibine 
concentrations are advanced. Tables are included for air, land, and 
water impacts and for quantity of chemical effluents expected. (PCS) 


31794 Planning and zoning: a look into the future. Cohen, A.S. 
(Argonne National Lab., IL). J. Air Pollut. Control Assoc.; 27: No. 9, 
843-844(Sep 1977). 

Future economic development and energy supply consider- 
ations will result in one of the following scenarios: (1) technological 
advances in air pollution control will be sufficient to accommodate 
most growth or energy policies while maintaining (in some areas 
attaining) air quality standards, (2) air pollution standards will be 
relaxed to accommodate other national goals, (3) the resolution of 
conflicting national goals will be made in an ad hoc fashion, and (4) a 
planned strategy for balancing growth, energy requirements, and 
environmental protection will be generated and implemented. Only 
in scenarios three and four will the relaxation of standards be 
delayed or eliminated. As more and more people realize the implica- 
tions of maintaining air quality standards, there will be increased use 
of land use, market, and economic incentive approaches to air 
pollution control. Hopefully, we will plan for these changes in our 


regulatory approach rather than reacting to pressures brought on by 
other national goals. 
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ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 31127, 31823 


31795 (CONF-750929—, pp 197-212) Further examination of the 
Schubert ion-exchange method as applied to soil organic matter— 
metal ion interactions. MacCarthy, P. (Colorado School of Mines, 
Golden); Mark, H.B. Jr. 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The interaction of metal ions with the organic matter of soil 
and sediments is of major importance in agricultural, environmental, 
and aquatic chemistry. Humic substances play a major role in these 
interactions and can significantly affect the transport and retention of 
trace-metal ions and micronutrients in soils and sediments. A knowl- 
edge of the speciation and thermodynamic parameters of the com- 
plexes formed in these interactions is desirable. However, since 
humic substances consist of a highly complicated mixture of organic 
species, a quantitative interpretation of their interactions is very 
difficult. In particular, there is no simple way to express these 
reactions in terms of stoichiometry and stability. One of the methods 
that has found most popularity in the study of such interactions is 
Schubert's ion-exchange method. This method has been developed 
for the study of relatively simple chemical systems containing trace 
quantities of metal ions in the presence of a large excess of soluble 
ligand. The method has considerable potential for the study of soil 
organic matter--metal ion interactions under conditions relevant to 
soil systems. The method has a number of limitations that have not 
always been taken into account in soil studies. On the other hand, the 
method has not been utilized to its full advantage in such investiga- 
tions. Some evaluations of the Schubert method, as related to soil 
organic-matter studies, have already been published. This paper 
presents a further evaluation and attempts to reconcile some of the 
previous differences in opinion on the application of the method to 
soil organic matter--metal ion interactions. The limitations imposed 
on the interpretations because of the indeterminate nature of the soil 
organic-matter system are discussed, and the method is compared 
with other techniques that have been applied to such systems in 
attempts to obtain similar information. 


31796 (ORNL/TM—6101) Plant species on the Department of 
Energy-Oak Ridge Reservation that are rare, threatened, or of special 
concern. Parr, P.D.; Taylor, F.G. Jr. (Oak Ridge National Lab., 
Tenn. (USA)). Mar 1978. Contract W-7405-ENG-26. 39p. Dep. 
NTIS, PC A03/MF AOl1. 

The need to protect endangered organisms has gained in- 
creased awareness during the past decade. These efforts have only 
recently been expanded to include plants. Lists of candidate species 
have been compiled for review and status designation by appropriate 
governmental actions. The Report on Endangered and Threatened 
Plant Species of the United States presented to Congress by the 
Secretary of the Smithsonian Institution (U.S. Congress 1975) rec- 
ommended that the preservation of critical habitats be adopted as a 
major management practice to ensure the survival of endangered 
and threatened plant species. In compliance with federal guidelines, 
plants occurring on the Department of Energy (DOE) Oak Ridge 
Reservation that are considered rare, threatened, or of special con- 
cern have been located, identified, and provided protection (Oak 
Ridge Operations 1975). At present nine candidate species are 
known to occur on the area. Efforts are being made to locate 
additional species that have been casually observed and reported but 
not verified by voucher specimens. The purpose of this activity is to 
summarize present knowledge of the occurrence and distribution of 
threatened and endangered plant species for long-range management 
decisions of the DOE-Oak Ridge Reservation. 


31797 (RLO/2229/T3—150) Industrial development in Alaska 
and its effects on the nutritional and physiological status of arctic 
animals report, July 1976—September 1977. Luick, J.R. 


. Progress 
(Oklahoma Univ., Oklahoma City (USA). Dept. of Microbiology 
and Immunology). Jun 1977. Contract EY-76-S-06-2229-003. 180p. 
Dep. NTIS, PC A09/MF AOl1. 


Experimental protocols and a study on the biological effects 


of ingesting Prudhoe crude oil by reindeer/caribou have been com- 
pleted (Section II-C) and in addition, two lengthy feeding trials (4 to 
5 months duration) were conducted with reindeer at the Cantwell 
Reindeer Research Station. In the 1976 experiment, we studied the 
physiological responses of reindeer that were fed grasshays identical 
to those being used in Alaska to revegetate transportational corri- 
dors and in a similar study in winter 1976/77, we made special effort 
to establish criteria for use in determining the physiological status of 
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reindeer and/or caribou when they are confronted with environmen- 
tal and/or nutritional stresses. The long-term nature of these experi- 
ments made possible extensive studies of the basic food habits and 
preferences of reindeer and caribou. Work on effects of nutritional 
and environmental factors on the accumulation and metabolism of 
radiocesium includes fallout radiocesium concentrations in environ- 
mental samples and forage intake by reindeer/caribou as estimated 
by the radiocesium model. This study represents an interesting 
application of the radioisotope technique for quantitative assessment 
of radionuclide transfer in predator prey food chains. 


31798 Effects of spatial variability of soil hydraulic properties in 
water budget modeling. Peck, A.J. (C.S.I.R.O., Wembley, Australia); 
Luxmoore, R.J.; Stolzy, J.L. Water Resour. Res.; 13: No. 2, 348- 
354(Apr 1977). 

There is appreciable spatial variability of soil properties on 
the scale of a watershed or a field even in a single soil type. The 
spatial variation of soil water characteristics in an area was simulated 
from average properties and the assumption of scale heterogeneity 
(Philip, 1967). Simulated soil water characteristics and other data 
representing forest vegetation were used in a model to simulate 
water budgets over part of a watershed in eastern Tennessee for 
average April and July weather. Precipitation was assumed to be 
uniform over the area, and there was no runoff even from the least 
permeable soil during the months simulated. The spatial variability 
of soil water conditions had only a small effect on evapotranspira- 
tion. Water storage in the soil profile changed, so that the drainage 
flux beyond the root zone tended to become uniform throughout the 
area simulated. The characteristic microscopic length of the soil was 
assumed to be normally distributed in an area, and equations were 
developed for calculating average soil water characteristics from the 
retention curves and hydraulic conductivities of a number of soil 
samples. Components of the water budgets simulated with average 
soil water characteristics were in excellent agreement with the 
simulated behavior of the spatially variable soil unit as a whole. This 
result does not imply similar agreement for other distribution func- 
tions and soil-plant-weather combinations, but the methodology de- 
veloped may be applied to investigate these problems. 


31799 Analysis of an East Tennessee oak hickory forest by 
canonical correlation of species and environmental parameters. 
Kercher, J.R. (Oak Ridge National Lab., TN); Goldstein, R.A. 
Vegetatio; 35: No. 3, 153-163(1977). 

The authors consider a technique for seeking optimal expres- 
sion of the relationship between environmental variables and species 
composition in a set of vegetation stand samples which have been 
classified into community types. Results show that the dominant 
factors discriminating the four distinct types of vegetation which 
exist in the region being studied are age and slope position. Slope 
position is inferred to be correlated with a moisture gradient. This 
information is depicted by the location of the four community types 
in two canonical spaces. One space is determined by vegetational 
parameters (species composition), the other by environmental param- 
eters. A linear transformation between the two spaces is derived. 
This transformation can be used to predict successional develop- 
ment. 


31800 Seasonal nutrient dynamics in the vegetation on a southern 
Appalachian watershed. Day, F.P. Jr.; Monk, C.D. (Univ. of Georgia, 
Athens). Am. J. Bot.; 64: No. 9, 1126-1139(1977). 

Nutrient dynamics in vegetation play an important role in 
determining the circulation and storage of nutrients in an ecosystem. 
The major objectives of this study were to estimate the plant 
nutrient pools (K, Ca, Mg, and Na) on a hardwood forest watershed 
at Coweeta Hydrologic Laboratory, North Carolina, on a seasonal 
basis and to relate any observed trends to seasonal productivity and 
phenology. Late-summer nutrient standing crops in the vegetation 
were calculated to be 551 kg/ha Ca, 233 kg/ha K, 48 kg/ha Mg, and 
48 kg/ha Na. Nitrogen P, and K concentrations in the leaves 
decreased seasonally, whereas Ca concentrations increased and Mg 
and Na concentrations remained relatively constant. Nutrient con- 
centrations in the woody portion of the plants remained relatively 
constant. Standing crops of all nutrients increased seasonally with 
slight decreases of N and K in the leaves in the fall. Major conclu- 
sions of the study were (1) individual species and different plant 
components have nutrient storage-pool turnover times ranging from 
one year to several hundred years. Canopy species are important in 
long and short term nutrient cycles; nutrient-rich understory species 
such as Cornus florida are important in the annual cycle; and 
evergreen species are important in cycles of intermediate length 

use of nutrient storage in their perennial leaves. (2) Even though 
most of the annual nutrient uptake is recycled the same season (92 
percent, 79 percent, 93 percent and 68 percent of K, Ca, Mg, and Na 
uptake, respectively), the total accumulation of nutrients is consider- 
able in a mature forest stand. 


31801 Net primary production and phenology on a southern 
Appalachian watershed. Day, F.P. Jr.; Monk, C.D. (Univ. of Georgia, 
Athens). Am. J. Bot.; 64: No. 9, 1117-1125(1977). 
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Net primary production (NPP) is an important function of 
plant communities which has not often been examined seasonally in a 
forested ecosystem. The major objective of the study was to measure 
above-ground NPP seasonally and relate it to phenological activity 
on a hardwood forest watershed at Coweeta Hydrologic Labora- 
tory, North Carolina. NPP was estimated as the increase in biomass, 
estimated from regression equations on diameter. Diameter increases 
were measured by venier tree bands. Phenological observations were 
made on bud break, leaf emergence, flowering, mature fruit, leaf 
senescence, and leaf fall. The species studied intensively were Acer 
rubrum, Quercus prinus, Carya glabra, Cornus florida, and Lirioden- 
dron tulipifera. Liriodendron was found to be the most productive 
species per individual, but Quercus prinus was the most productive 
per unit ground area. The total watershed estimate of aboveground 
NPP was 8,754 kg ha~'yr~' and included 47.9 percent leaves, 33.2 
percent wood, 7.8 percent bark, 4.8 percent reproductive tissues, 4.2 
percent loss to consumers, and 2.1 percent twigs. Increases in leaf 
biomass were most rapid in the spring, but woody tissue production 
peaked in June and continued through August. Since leaf production 
peaked in the spring, the plants’ photosynthetic machinery was 
activated early in the growing season to support woody tissue 
production, which followed the period of rapid leaf growth, and 
reproductive activity. Flowering occurred during the leaf expansion 
period except for Acer rubrum, which flowered before leaf emer- 
gence. Fruit maturation occurred during late summer to early fall, 
when there were no additional biomass increases. Acer rubrum was 
an exception as its fruit matured during the period of leaf expansion. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 31816 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 30135, 30152, 31721, 31723, 
31737, 31793, 31797, 31854, 31899, 31976, 32077 


31802 (CONF-750929—, pp 69-76) Toxicity of mercury at the 
molecular and whole-organism level: role of competitive binding. 
Kidby, D.K.; Murray, A.D.; Jordan, D.C. (Univ. of Guelph, Ont.). 
1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The toxicity of mercury is discussed in terms of the presence 
of alternative binding sites. Experiments in laboratory and field 
situations are used to illustrate that immediate toxicity may be to 
some extent predictable. It is suggested that useful comparisons may 
be made between different types of environment with respect to the 
disposal of inorganic mercury. 


31803 (CONF-750929—, pp 231-239) Specific adsorption of zinc 
and cadmium by iron and aluminum hydrous oxides. Kinniburgh, 
D.G.; Sridhar, K.; Jackson, M.L. (Univ. of Wisconsin, Madison). 
1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Freshly precipitated iron and aluminum gel suspensions in 1M 
NaNOs (0.093M iron or aluminum) selectively adsorbed Zn™* and 
Cd** from 10-7M to 10°-*M concentrations. Since adsorption in- 
creased with increasing pH and occurred even below the points of 
zero charge of the gels, specific adsorption is indicated. The pH at 
which 50% of the Zn?* was adsorbed (pHso) was 5.00 for the iron 
gel and 5.15 for the aluminum gel, and the pHs» Cd** adsorption on 
aluminum gel was about 7. This indicates that Zn** would be 
selectively adsorbed over Cd®* at any given pH on aluminum gel. 
The net number of H* released for each Zn** adsorbed on the iron 
and aluminum gels was 1.65 and 1.49, respectively, determined by 
plotting the trace-® Zn” adsorption data as log [percent adsorbed/ 
(100-percent adsorbed)] against pH. At a constant pH (5.4), the 
distribution coefficient (D), [percent adsorbed/(100-percent ad- 
sorbed)], increased with increasing iron gel concentration. However, 
the distribution coefficient D divided by the total solids was constant 
(0.63), which indicated that a linear adsorption isotherm (Henry's 
law) was obeyed. The distribution coefficient for the adsorption of 
traces of Zn” at a constant pH (5.55) was determined for a series 
of aged iron gels and synthetic hematite and goethite. At concentra- 
tions of approximately 107M Zn**, the aged iron gels were found to 
be more reactive than the fresh gels when compared on a per mole 
iron basis. This suggests that hydrous metal oxides in soils and 
natural waters play an important role in controlling the heavy-metal 
concentrations. 


31804 (CONF-750929—, pp 254-263) Physicochemical charac- 
terization of mobile plutonium species in soils. Garland, T.R.; Wil- 
dung, R.E. (Battelle Pacific Northwest Labs., Richland, WA). 1977. 
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From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

A simple, rapid method was devised for identification and 
measurement of the concentration and mojecular weight of mobile 
plutonium ligands in soils and sediments. The method utilized the 
differences in diffusion coefficients of plutonium ligands in 0.01M 
Ca(NOs)2 containing 2% agar. A weighed soil or sediment plug (0.80 
cm in diameter) was placed in the center of a petri plate (14 cm in 
diameter) containing the agar matrix and was allowed to equilibrate 
at constant temperature. Diffusion of plutonium ligands from the 
plug was measured at selected distances from the plug at different 
time intervals. The plutonium-ligand concentrations and their molec- 
ular weights in the soil or sediment were calculated from the 
measured diffusion coefficients. Studies on five soils, which had been 
amended with Pu(NOs), (10 wCi/g) and incubated for 100 days, 
indicated that small quantities of several plutonium-containing li- 
gands (0.005 to 0.13% of added plutonium) capable of mobility in 
soil solution by diffusion processes were formed. A common plutoni- 
um-containing component present in all soils (diffusion coefficient of 
2 to 2.6 x 10°? cm?/sec) and comprising 50 to 90% of the total 
diffusible plutonium had an estimated molecular weight of 0.6 to 1.1 
x 10® The remaining mobile plutonium components (diffusion coeffi- 
cients of 0.9 to 2.8 x 10-® cm*/sec) had estimated molecular weights 
ranging from 6 x 10° to 5 x 10‘, depending on the soil type. 


31805 (CONF-750929—, pp 315-334) Form and distribution of 
metals in plants: an overview. Tiffin, L.O. (Agricultural Environmen- 
tal Quality Inst., Beltsville, MD). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Plants may be passive receptors of trace metals, as in fallout 
interception or root adsorption, but they also modify metals. They 
exert control over uptake or rejection of some metals by appropriate 
redox reactions. Plants modify the pH of the rhizosphere and release 
organic agents into substrates; they extract metals from highly stable 
chelates and complexes. In long-distance transport, plants move 
trace metals via solutions in which organic ligands are considerably 
more concentrated than the metals. The trace metals bound to 
organic agents in transport are mostly in anionic form; this suggests 
chelation by organic and amino acids. Plants distribute metals inter- 
nally in many different ways. They may localize selected metals 
mostly in roots and stems, or they may accumulate and store other 
metals in nontoxic form for later distribution and use. A mechanism 
of tolerance in some plants apparently involves binding of potential- 
ly toxic metal at the cell walls of roots and leaves, away from 
sensitive sites within the cell. A pressing environmental question 
about trace metals concerns the amounts that plants can tolerate 
without adverse effects. Suitable answers to this question will define 
the limits of plant growth relative to critical metal exposures. A 
further question relates to the quantities of metals that accumulate in 
plant parts used as food. Suitable answers here could lead to better 
evaluations of plant food quality. A final question relates more to 
metal form than to metal quantity, for the metal forms in plants 
appear to have a decisive role in metal transfers to other organisms. 
Additional knowledge here could strengthen the definition of food 

uality, particularly as quality depends on the form of metals and 
their dietary availability in organisms that ingest them. 


31806 (CONF-750929—, pp 417-425) Yield and heavy-metal 
content of several vegetable species grown in soil amended with sewage 
sludge. Giordano, P.M.; Mays, D.A. (National Fertilizer Develop- 
ment Center, Muscle Shoals, AL). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Several vegetables were grown at the Tennessee Valley Au- 
thority Field Research Area, Muscle Shoals, Ala., in Sango silt loam 
(pH 6.4) amended with anaerobically digested sewage sludge from 
Decatur and Tuscumbia, Ala. Each material was applied during the 
fall of 1973 at a rate of 112 metric tons/ha. Tomatoes, lima beans, 
okra, summer squash, bell peppers, radishes, spinach, turnips, kale, 
and head lettuce were planted in May 1974, and okra, peppers, 
tomatoes, squash, and lattuce were planted in April 1975. Total 
yields and heavy-metal concentrations of these crops were deter- 
mined. In addition, soil samples taken from the sludge-amended plots 
were extracted with 0.5N HCl and 0.5N HNO; in 1974 and 0.5N 
HC! and DTPA in 1975 and analyzed for heavy-metal content. 
Yields of most vegetabls were unaffected by applied sludge. Tomato 
and squash yields, however, were increased significantly in 1974 by 
both Tuscumbia and Decatur sludge. Radish and turnip roots tended 
to accumulate zinc and cadmium. Among the leafy vegetables, 
lettuce was the greatest accumulator of zinc, cadmium, and copper. 
Although slight increases in nickel concentrations occurred with 
applied sludge, no significant species differences were noted. Beans, 
okra pods and tomato, pepper, and squash fruits contained lower 
concentrations of heavy metals than did the vegetative tissue. Con- 
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centrations of heavy metals were slightly higher in 1975 than in 1974 
in most species. Solubility of the various heavy metals contained in 
the sludges or the sludge-amended soil varied and was not always 
related to plant availability. However, levels of extractable metals 
increased in 1975, which possibly explains the higher concentrations 
in the plant tissue during the second year. 


31807 (CONF-750929—, pp 578-594) Ecological and land-use 
relationships of toxic metals in Ohio's terrestrial vertebrate fauna. 
Curnow, R.D.; Tolin, W.A.; Lynch, D.W. (Ohio State Univ., Co- 
lumbus). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Trace-metal concentrations in tissues (including liver, muscle, 
and bone) of terrestrial vertebrates and their relationship to various 
cultural, agricultural, and ecological factors in Ohio were evaluated 
between 1971 and 1974. Factors considered were watershed and 
trophic-level relationships, human-population levels, wheat produc- 
tion, and surface coal-mining activities. Differences in the tissue 
concentrations of cadmium, lead and mercury were found between 
various animal and bird species. Relationships between metal con- 
centrations in wildlife tissues and human-population levels were 
examined. Cadmium and lead levels in rabbit kidneys from high- 
population areas were significantly greater than in rabbits from low- 
population areas. Strip-mining for coal in eastern Ohio appeared to 
have a minimal effect on levels of cadmium, lead, and mercury in 
resident wildlife. Consistent differences between metal concentra- 
tions in species collected from — and unstripped areas were 
not found. Tissues of small s indicated a seasonal trend in 
mercury and lead concentrations, with higher levels occurring in 
winter months. 


31808 (CONF-750929—, pp 595-608) Trace metals in ecosys- 
tems: relationships of the residues of copper, molybdenum, selenium, 
and zinc in animal tissues to those in vegetation and soil in the 
surrounding environment. Sharma, R.P.; Shupe, J.L. (Utah State 
Univ., Logan). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The residues of copper, molybdenum, selenium, and zinc 
were determined in the tissues of rock squirrels from a natural 


habitat and compared to those in soil and vegetation at the same 

location. The samples studied were selected from 18 different areas. 

Analyses were eK on 113 animals, 408 soil samples (taken at 
S), 


different depths), and 332 plant specimens (representing 33 different 
species) taken at various times of the year. For the purpose of 
evaluating relationships, the samples from each location were aver- 
aged and reported in parts per million on a dry-weight basis. Mean 
copper residues from different sites ranged from 12 to 36 ppM in 
liver, 3 to 8 in bones, 45 to 2575 in surface soil, and 17 to 380 in plant 
samples. The means for molybdenum were 4 to 10 ppM in liver, 10 
to 18 in bones, 6 to 141 in surface soil, and 2 to 79 in vegetation. The 
residues for selenium averaged from 9 to a in kidney, 0 to 1 in 
surface soil, and 1 to 3 in vegetation. e zinc content in the 
ecosystem varied with an average of 107 to 384 ppM in liver, 134 to 
365 in bones, 56 to 667 in surface soil, and 20 to 141 in vegetation. 
The soil residues varied considerably according to the depth of 
sampling. Statistical analyses performed on the means indicated a 
good correlation (r > 0.85) between animal and soil copper residues 
and between vegetation and soil for copper, molybdenum, and zinc 
contents. Molybdenum residues in animals were not related to either 
vegetation or soil contents. Low correlations (r greater than or equal 
to 0.6) were observed for copper and zinc between animal and 
vegetation, for selenium and zinc between animals and soil, and for 
selenium between vegetation and soil residues. Other multiple corre- 
lations between different elements and components of the ecosystem 
were observed. 


31809 (CONF-750929—, pp 628-647) Influence on man and the 
environment of natural radionuclides and heavy metals from industrial 
operations. Jaworowski, Z.; Bilkiewicz, J.; Bysiek, M.; Grzybowska, 
D.; Kownacka, L.; Wlodek, S. (Central Lab. for Radiological Pro- 
tection, Warsaw). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Concentrations of some naturally occurring radionuclides and 
heavy metals in contemporary man are the result of pollution from 
industrial and natural sources. Consequently the average content of 
these materials in man and environmental media today may not be a 
satisfactory base line for reference. The influence of industry is being 
evaluated by a 5-year program to determine the consequences of 
long-lived radionuclides (uranium, thorium, radium, and radon 
daughters) and stable heavy elements (cadmium, vanadium, lead, and 
mercury) in the environment close to industrial centers. At the same 
time, these materials are being measured in regions far removed from 
industrial activities, such as the Arctic and other places around the 
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world with permanent glaciers. Glacier ice represents a long-term 
depository of atmospheric contaminants that can be evaluated in 
relation to the age of deposition. For comparison the temporal 
variations of these materials are also being measured in ancient and 
contemporary human bones and tissues and tree-ring samples. In 
particular, the modern-day implications of fossil-fuel-burning power 
plants on environmental levels of these trace metals and natural 
radionuclides are being studied in such media as fly ash, surface and 
high-altitude aerosols, snow, water, dry fallout, soil, trees, lichens, 
moss, and vegetables from industrial and rural areas. 


31810 (EDFB/IBP—75/5) Bibliography of mathematical model- 
ing in ecology. O'Neill, R.V.; Gerguson, N.; Watts, J.A. (Oak Ridge 
National Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 
81p. Dep. NTIS, PC A0S/MF AO1. 

A list is presented of 946 references to literature on mathemat- 
ical modeling in ecology, with emphasis on forest biomes. A 
keyword index is included. 


31811 Soil and vegetation contamination by iron—ore tailings. 
Wong, M.H.; Tam, F.Y. (Chinese Univ. of Hong Kong, Shatin). 
Environ. Pollut. (London); 14: No. 4, 241-254(Dec 1977). 

The soil and vegetation contamination by the iron-ore tail- 
ings, Ma On Shan in Hong Kong, was investigated. The semi-bare 
ground was sparsely covered with herbaceous vegetation dominated 
by Neyraudia reynaudiana and Urena lobata. The soils were alkaline, 
low in organic carbon and basic nutrients, containing large amounts 
of fine particles together with high concentrations of some metals: 
Mg, Ca, Na, Fe, Mn and Cu. The uptakes of Mg, Fe, Mn and Cu by 
N. reynaudiana were also high compared with those growing on the 
control site. The harmful effect of the high metal contents in the 
tailings was further demonstrated by the cultivation of seedlings of 
Brassica parachinensis in the soil-water extracts. It was concluded 
that the factors governing the establishment and colonization of the 
plants on the iron-ore tailings might be the high metal contents and 
other adverse edaphic factors. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 30435, 31784, 31788, 31789, 
31797, 31804, 31809, 31818 


31812 (CONF-780110—6) Gamma-ray spectral determinations 
with a portable analyzer. Eldridge, J.S.; Oakes, T.W. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 8p. 
Dep. NTIS, PC A02/MF AO1. 

From 11. symposium on radiation instrumentation; San 
Diego, CA, USA (17 Jan 1978). 

A portable sodium iodide spectrometer was used in a variety 
of field applications. The spectrometer is a battery-operated system 
complete with a 5 x 5 cm Nal(T1) detector, 1024 channel memory 
divisible into four quadrants, special summation and calibration 
circuits, and a telemeter output for data transmittals. The portable 
spectrometer has been used to make in situ measurements around a 
radioactive waste burial ground. Typical spectra of *7Cs and Co 
were easily discernible at one such site. Uptake in vegetation near a 
sealed trench could be observed by placing the NalI(T1) probe in the 
foliage. The extent of the spread of low-level contamination of Co 
was determined in an area that had previously been decontaminated. 
The unique response of the two Co gamma-rays could be obtained 
by subtracting the local background response within the computing 
spectrometer. The ability to perform qualitative identification and to 
assess hazards in emergency situations has been demonstrated. 


31813 (LA—7172-PR) Environmental and radiological safety 
studies. Interaction of ***PuO. heat sources with terrestrial and 
aquatic environments. Progress report, October 1—December 31, 
1977. Waterbury, G.R. (comp.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Mar 1978. Contract W-7405-ENG-36. 34p. Dep. 
NTIS, PC A03/MF AO1. 

The containers for ***PuO2 heat sources in radioisotope ther- 
moelectric generators are designed with large safety factors to 
ensure that they will withstand reentry from orbit and impact with 
the earth and safely contain the nuclear fuel until it is recovered. 
Existing designs have proved more than adequately safe, but the 
Office of the Assistant Director for Space Application of the DOE 
Division of Nuclear Research and Applications continually seeks 
more information about the heat sources to improve their safety. The 
work discussed here includes studies of the effects on the heat source 
of terrestrial and aquatic environments to obtain data for design of 
even safer systems. The data obtained in several ongoing experi- 
ments are presented; these data tables will be updated quarterly. 
Discussions of details of the experimental testing are minimized, and 
they will be largely repetitive in succeeding reports to emphasize the 
main purpose, compilation of all usable data generated in each 
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experiment. This compilation includes data from environmental 
chamber experiments that simulate terrestrial conditions, experi- 
ments to measure PuO: dissolution rates, soil column experiments to 
measure sorption of plutonium by soils, and several aquatic experi- 
ments. No reference to results cited in this report should be pub- 
lished without the explicit permission of the person in charge of this 
work. 


31814 (LA-UR—78-87) Germanium detector system for the de- 
tection of transuranics at low-activity concentrations in soil. West, L.; 
Umbarger, C.J.; Dempsey, T. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 13p. (CONF-780110—10). 
Dep. NTIS, PC A02/MF AO1. 

From 11. symposium on radiation instrumentation; San 
Diego, CA, USA (17 Jan 1978). 

A photon spectroscopy system is described which is designed 
for the detection of plutonium and **‘Am in soil samples with a 
minimum turnaround time. Quantification is based upon the 60-keV 
gamma emitted in **‘Am decay and upon the uranium L x-rays 
(energies from 13 to 22 keV) emitted by plutonium isotopes during 
alpha decay. The detector is a single-crystal, intrinsic-germanium- 
planar detector with a surface area of 21 cm? Sensitivity is increased 
by incorporating a detector window with a larger than normal 
surface area. This optimized window size was established by Monte 
Carlo calculations. For small, Petri-dish samples, detection limits at 
the 3 sigma level for a 4-hr counting time are better than 4 pCi/g for 
plutonium and better than 0.05 pCi/g for **1Am. The specifications, 
performance, and cost of the system are discussed. 


31815 (ORNL/EIS—99) Biogeochemical aspects of the behavior 
of uranium and thorium in the environment. Faust, R.A.; Bondietti, 
E.A. (comps.). (Oak Ridge National Lab., Tenn. (USA)). Sep 1976. 
Contract W-7405-ENG-26. 145p. Dep. NTIS, PC A07/MF AOI. 

Portions of document are illegible. 

This bibliography contains 383 references on the environmen- 
tal behavior of uranium and thorium. Most of the documents deal 
with the geochemical movement in soils and aquatic systems while 
biological aspects such as accumulations in plants and animals, 
transfer parameters between ecosystem components, and food chain 
dynamics are less extensively documented. The references are ar- 
ranged by subject categories with first authors appearing alphabeti- 
cally in each category. Indexes are provided for author, geographic 
location, keywords, taxons, permuted title and publication descrip- 
tion. 


31816 (UCRL—80679) Alpha-sensitive cellulose nitrate track de- 
tectors: applications to the study of environmental contamination. 
Buddemeier, R.W.; Biermann, A.H.; Gatrousis, C. (Hawaii Univ., 
Honolulu (USA); California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 16 Jan 1978. Contract W-7405-ENG-48. 19p. 
(CONF-780212—2). Dep. NTIS, PC A02/MF AO1. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Kodak LR-115 Type II cellulose nitrate alpha track detection 
film was evaluated for its utility in environmental Pu studies. It was 
found that with fast and simple etching and reading techniques the 
film detects 60 to 90% of the incident alpha particles with energy 
less than 4 MeV; both precision and efficiency may be increased by 
careful control of procedures. When applied to previously analyzed 
soil samples from Enewetak Atoll, it was found that ball-milled and 
gross soil samples were both highly heterogeneous in Pu distribu- 
tion, with most activity concentrated in discrete particles of various 
types and sizes. For a one-day exposure to soil or a similar solid 
surface, detection sensitivity (5 x background) is approximately 50 
pCi/g of total alpha activity and increases linearly with increased 
exposure time. Track detection films of this type provide a rapid and 
inexpensive means of obtaining quantitative estimates of environmen- 
tal sample activity, and have unique utility for methods evaluation 
and the investigation of activity distribution as a function of phase, 
particle size or organ in a heterogeneous sample. 


31817 Some patterns of strontium-90 contamination of plants in 
Georgian SSR. Kipiani, R.Ya.; Tvalchrelidze, E.V.; Zoidze, D.Sh.; 
Modzmanashvili, G.G. (Georgian Scientific Research Inst. of Plant 
Protection). Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 159- 
162(1977). 

Translated from Radiobiologiya; 17: No. 3, 450-454(1977). 

Patterns of ®Sr contamination of tea shoots, maize, and 
fodder grass were studied in different zones of Georgia differentiated 
according to soil and climate conditions. The maximum Sr content 
was found in grass mixtures and the minimum in maize. Grass from 
high-altitude regions contained maximum ®Sr levels and grass from 
plain regions contained minimum levels. Levels of ®Sr were influ- 
enced by amounts of radioactive fallout and by atmospheric precipi- 
tation. The decrease of *Sr in tea shoots from 1966 to 1971 is 
discussed in relation to soil factors of mechanical composition, 


mineral content, permeability to water, pH, and levels of labile forms 
of ®Sr. (HLW) 
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TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 31810 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 30130, 30131, 30140, 30141, 
30146, 30147, 30148, 30149, 30153, 30297, 30334, 31111, 31112, 
31113, 31120, 31121, 31127, 31146, 31896, 32186 


31818 (BNWL-SA—6539) Interactive planning system for devel- 

decommissioning and decontamination plans at Hanford. Litch- 
field, J.W.; King, J.C. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Sep 1977. Contract EY-76-C-06-1830. 35p. Dep. 
NTIS, PC A03/MF AO1. 

The 570-square mile Hanford Project contains facilities with 
varying degrees of radioactive contamination as a result of plutoni- 
um production operations. With the evolution of production require- 
ments and technology, many of these have been retired and will be 
decommissioned and decontaminated (D and D). Planning for D and 
D at Hanford requires identification and characterization of contami- 
nated facilities, prioritization of facilities for decommissioning, selec- 
tion of D and D modes, estimating costs and other characteristics of 
D and D activities, definition of future scenarios at Hanford, and 
preparation and assessment of plans to achieve defined scenarios. A 
multiattributed decision model using four criteria was used to priori- 
tize facilities for decommissioning. A computer-based interactive 
planning system was developed to facilitate preparation and assess- 
ment of D and D plans. 


31819 (CONF-780112—1) Environmental and effluent surveil- 
lance programs at Oak Ridge National Laboratory. Oakes, T.W. (Oak 
Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG- 
26. 2p. Dep. NTIS, PC A02/MF AO1. 

From Waste management conference; Oak Ridge, TN, USA 
(25 Jan 1978). 


31820 (LA—6979-MS, pp 61-97) Compressed air energy storage. 
Krupka, M.C. Sep 1977. 

In Environmental control technology R and D requirements 
for energy storage systems. 

This report addresses the potential environmental impacts 
resulting from projected large-scale usage of compressed air energy 
storage (CAES). In view of the developmental stage of the system, 
environmental problems have yet to be defined with any degree of 
certainty. A number of technical papers that mention environmental 
issues but with minimal elaboration are listed in Appendix A. Defini- 
tion of the environmental impacts of CAES implies a concurrent 
identification and evaluation of available control technology for 
mitigating adverse environmental impacts. This report also addresses 
the availability and usefulness of control technology as well as 
recommend specific areas for advanced control technology develop- 
ment consistent in time scale with the implementation of CAES by 
the industrial sector. 


31821 (USGS—474-254) Bibliography of reports by U.S. Geo- 
logical Survey personnel on the Nevada Test Site and related subjects, 
July 1, 1976 to June 30, 1977, with author and subject indexes. 
(Geological Survey, Denver, Colo. (USA)). 1977. Contract EY-76- 
A-08-0474. 28p. Dep. NTIS, PC A03/MF AO1. 

This bibliography includes reports issued between July 1, 
1976, and June 30, 1977, by personnel of the U.S. Geological Survey 
on the Nevada Test Site and related subjects and areas. A special 
feature of this bibliography is a partial list of USGS-474 series 
reports (USGS-474-210 through USGS-474-253) showing those re- 
ports in the series that have been issued since the last bibliography. 
Cross references to show the alternative designation of these reports 
in the various administrative series are listed. A reference to one 
report on chemical monitoring of water at Amchitka Island, Alaska 
from July 1972 to June 1974, after the Cannikin event, is included. 


REGULATIONS 


REFER ALSO TO CITATION(S) 30664, 30665, 31113 
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BASIC STUDIES 


REFER ALSO TO CITATION(S) 30162, 30505, 31900, 31904, 
32076, 32078 


31822 (CONF-770209—7) Nutrient discharge from Walker 
Branch Watershed. Henderson, G.S.; Hunley, A.; Selvidge, W. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 18p. Dep. NTIS, PC A02/MF AO1. 

From Lake Jackson watershed study) description of sites, 
me and scope of research; Edgewater, MD, USA (28 Feb 
1977). 


Streamflow discharge of nutrient elements (N, P, K, Ca, Mg, 
Na and S) has been studied on Walker Branch Watershed for up to 
six years. Annual discharges of N, P and S are less than atmospheric 
inputs whereas Ca, Mg, K and Na discharges exceed atmospheric 
inputs. Seasonal nutrient discharges are dependent on water yield. 
Concentration behavior of nutrients during storms has been used to 
identify processes within the watershed influencing nutrient release 
from the catchment. During storms, three patterns of concentration 
behavior are observed: dilution of concentration during stormflow 
(Ca and Mg); concentration increases during storms (N and S); and 
little change in concentration (dissolved K, P, Na) except for some 
concentration increase during autumn storms. These different pat- 
terns are caused by processes such as bedrock weathering, canopy 
and litter leaching, and expansion of the stream channel into variable 
source areas. Stormflow discharge is especially important in the 
transport of nitrogen and other elements primarily incorporated in 
organic matter. 


31823 (CONF-770209—8) Walker Branch Watershed: site de- 
scription and research scope. Harris, W.F. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 15p. Dep. NTIS, 
PC A02/MF AO. 

From Lake Jackson watershed study) description of sites, 
mn and scope of research; Edgewater, MD, USA (28 Feb 
1977). 


Walker Branch Watershed is located on the Oak Ridge Reser- 
vation in the Ridge and Valley section of Tennessee. The watershed 
(97 ha consisting of 2 subwatersheds) is underlain by Knox Dolo- 
mite; soils formed over the dolomitic substrate are deep, well- 
drained Typic Paleudults. The watershed is forested. The overstory 
is predominantly oak-hickory with lesser amounts of pine and mesic 
hardwoods. The Walker Branch Watershed Project was initiated in 
1967 to: relate the productivity and water quality of the stream to 
the productivity and nutrient balance of the adjacent terrestrial 
ecosystem; relate the net loss of nutrient elements to the rate of 
nutrient cycling; define the relationship between the hydrologic 
cycle and nutrient flux; provide benchmark information on natural 
terrestrial-aquatic ecosystems for comparison with man-modified 
situations; and to enable the measurement of environmental degrada- 
tion caused by man’s cultural practices. Research has been complet- 
ed or is on-going in several distinct, but related, areas: ecosystem 
analysis of essential element dynamics (N, P, K, Ca, Mg and C), 
atmospheric and hydrologic input-output processes, trace element 
biogeochemistry (e.g., Cd, Pb, Zn) and sulfur. Research objectives 
have been —— by analysis of the role of important biological 
and a processes, and the development of mathematical 
models. 


31824 (CONF-771231—1) Analysis of factors influencing the 
impingement of threadfin shad (Dorosoma pretenense) at power plants 
in the southeastern United States. Loar, J.M.; Griffith, J.S.; Kumar, 
K.D. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 29p. Dep. NTIS, PC A03/MF AOl1. 

From 4. workshop on entrainment and impingement; Chica- 
go, IL, USA (5 Dec 1977). 

Data on intake design and location, plant operating proce- 
dures, water quality, numbers of fish impinged, and sampling proce- 
dures were analyzed for 27 fossil-fueled and 5 nuclear power plants 
located on inland waters in the southeastern United States. Small 
(less than 9 cm) clupeids, especially threadfin shad (Dorosoma 
pretenense), comprised the majority of the fish impinged at these 
facilities. The parameter that was most strongly associated with shad 
impingement was water temperature. Maximum impingement rates 
occurred during the winter when intake temperatures dropped 
below 10°C. Analyses of differences in impingement rates between 
plants failed to adequately demonstrate that the magnitude of im- 
pingement at a particular plant was the result of any site-specific 
characteristics associated with intake design or location. High a 
proach velocities at the traveling screens did not necessarily result in 
high levels of impingement. Results obtained from inter-unit com- 
parisons at several plants indicate that unit and screen differences do 
exist, but it is unclear from existing data whether or not such inter- 





JULY 15, 1978 


unit differences determine the magnitude of impingement losses or 
merely affect the distribution of impinged fish at a given intake 
structure. Recommendations for monitoring fish impingement in- 
clude the identification of impinged fish by species, collection of data 
on water temperatures and various plant operational parameters, 
— analyses of localized velocity regimes near the intake, and 
requent estimates of the relative density of the fish population in the 
vicinity of the intake. 


31825 (CONF-7606169—) Secondary production in shallow 
marine environments. Pomeroy, L.R. (ed.). (National Science Foun- 
dation, Washington, D.C. (USA); Energy Research and Develop- 
ment Administration, Washington, D.C. (USA)). 1976. 40p. Dep. 
NTIS, PC A03/MF AO. 

From Workshop on secondary production in shallow marine 
environments; Sapelo Island, GA, USA (17 Jun 1976). 

Recommendations are discussed with regard to population 
ecology, microbial food webs, marine ecosystems, improved instru- 
mentation, and effects of land and sea on shallow marine systems. 
The control of secondary production is discussed with regard to 
present status of knowledge; research needs for studies on dominant 
secondary producers, food webs that lead to commercial species, and 
significant features of the trophic structure of shallow water marine 
communities. Secondary production at the land-water interface is 
discussed with regard to present status of knowledge; importance of 
macrophytes to secondary production; export to secondary consum- 
ers; utilization of macrophyte primary production; and correlations 
between secondary production and river discharge. The role of 
microorganisms in secondary production is also discussed. (HLW) 


31826 (DP—1494) Impingement and entrainment of fishes at the 
Savannah River Plant: an NPDES 316b demonstration. McFarlane, 
R.W.; Frietsche, R.F.; Miracle, R.D. (Du Pont de Nemours (E.I.) 
and Co., Aiken, S.C. (USA). Savannah River Lab.). Feb 1978. 
Contract EY-76-C-09-0001. 75p. Dep. NTIS, PC A04/MF AOl. 

Environmental impacts of the Savannah River Plant’s with- 
drawal of Savannah River water include impingement of juvenile 
and adult fish on trash removal screens, and entrainment of plank- 
tonic fish eggs and larval fish into the pumping system. The Savan- 
nah River Plant (SRP) has the capacity to pump 3.6 million cubic 
meters of water per day--25% of the minimal river discharge--for 
cooling and other purposes. Present removal is 7% of the actual 
river discharge. In the river and intake canals reside sixty-nine 
species of fishes. The species composition of the resident fish com- 
munity of the intake canals is similar to the species composition in 
the river, but different in relative species abundance. The dominant 
sunfishes tend to reside in the canals for long periods and seldom go 
from canal to canal. The fish impingement rate at the plant ranks 
very low in comparison with electric power plants on inland waters. 
Thirty-five species of fishes were impinged during 1977. The aver- 
age impingement rate of 7.3 fish per day extrapolates to 2,680 fish 
per year. No single species comprised more than 10% of the sample. 
The most commonly impinged species were bluespotted sunfish, 
warmouth, channel catfish, and yellow perch. The relative abun- 
dance of those species impinged deviates from their relative abun- 
dance in the canal fish population. 


31827 (EQL-Memo—19) Mini-conference on sludge disposal al- 
ternatives in the ocean off Southern California, 8 September 1976. 
Isaacson, M.S.; Brooks, N.H. (eds.). (California Inst. of Tech., Pasa- 
dena (USA). Environmental Quality Lab.). Dec 1976. 57p. Inst. of 
Tech., Pasadena. 

The purpose of the conference was to review the status of our 
capability to predict the environmental effects of the disposal of 
digested sewage sludge in the ocean off the coast of Southern 
California. At present, the ocean disposal of sewage sludge, is 
prohibited by State and Federal regulations. Ocean disposal of 
sludge, however, is a complex of many alternative combinations of 
what, where and how; and the environmental consequences of all 
such combinations have not yet been determined. There is, in fact, 
some evidence that at least one environmentally sound mode of 
sludge disposal in the ocean off the Southern California coast may 
exist. This is the trapping of sludge in the sediments of deep, 
nearshore ocean basins, such as the Santa Monica Basin. Details of 
this method are given. Some of the policies studied may be contrary 
to existing laws or regulations, but it is believed that there is a better 
chance for improvement in the laws or regulations if alternatives 
currently outside them are studied. It is postulated that sufficient 
information is now available to begin making reasonable estimates of 
the environmental consequences of existing or alternative ocean 
— methods in order to compare them to land-based disposal 
methods. 


31828 (NP—22750) Multiple objectives in environmental protec- 
tion programs. Working Paper 33. Dinkel, J.; Erickson, J.E. (Pennsyl- 
vania State Univ., University Park (USA). Center for the Study of 
Environmental Policy). Jun 1977. 19p. State Univ., University Park. 

This research demonstrates the need for and the usefulness of 
a multidimensional approach to the management of environmental 
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programs. While the thrust of the paper is toward environmental 
quality programs, the conceptual development is appropriate for 
many public sector programs. The paper describes an experiment in 
the determination of multi-dimensional objectives within three pro- 
grams in a state environmental quality program. In addition, meas- 
ures of effectiveness, based on the multi-dimensional objectives, are 
proposed as relevant measures of program effectiveness. 


31829 (WRRI—089) Water in the future: 208 and you. Proceed- 
ings of the twenty second annual New Mexico water conference. (New 
Mexico State Univ., Las Cruces (USA). New Mexico Water Re- 


sources Research Inst.). 1977. 1lp. (CONF-770476—). Mexico State 
Univ., Las Cruces. 
From 22. water conference; Las Cruces, NM, USA (28 Apr 


1977) 

Fifteen papers discuss water resource management as the key 
to the availability and cost of energy, food production, and fiber 
production during the next 10 to 15 years. Emphasis is placed on 
land use and water resources of New Mexico, and the impact of 
pollution regulations, agriculture, irrigation practices, mining, and 
urban water requirements are discussed. 


31830 Temporal variation in upper bay mesohaline benthic com- 
munities: I. The 9-m mud habitat. Holland, A.F. (Martin Marietta 
Corp., Baltimore); Mountford, N.K.; Mihursky, J.A. Chesapeake Sci.; 
18: No. 4, 370-378(Dec 1977). 

Yearly and seasonal changes in the structure of the macro- 
benthic (greater than 1.0 mm) community occurring in the 9-m mud 
habitat of the Calvert Cliffs region of the Chesapeake Bay were 
examined for three years. Seasonal changes in the numerically domi- 
nant species resulted in varying community structure and were 
characterized by a near total faunal depletion during summer, initial 
recolonization during early fall, secondary recolonization during late 
fall, and growth and structural development during winter and 
spring. The faunal depletion that occurred each summer caused the 
cycle to repeat on an annual basis. The structure of the community 
was similar each year during initial recolonization (fall), but varied 
during secondary recolonization (winter and spring), reflecting the 
recruitment success of species that reproduce in the fall (i-e., 
Macoma balthica, Mulinia lateralis, Nereis succinea, and Parapriono- 
spio pinnata). These findings have profound implications for the 
design and interpretation of power plant preoperational-postopera- 
tional impact studies. 


31831 Experiments to determine the fate of dead birds at sea. 
Bibby, C.J.; Lloyd, C.S. (Royal Society for the Protection of Birds, 
Sandy, Eng.). Biol. Conserv.; 12: No. 4, 295-309(Dec 1977). 

The effects of marine pollution on birds can be assessed by 
counting corpses, or sometimes dying birds appearing on shore. The 
paper describes three experiments aimed at determining the propor- 
tion of dead birds at sea which cOme ashore and are found by 
members of the public, and discusses the results in relation to wind 
velocities. From 11 percent to 58 percent of the ringed (Larus spp. 
corpses thrown into the Irish Sea between Liverpool and the Isle o! 
Man on three occasions in 1973 and early 1974 were recovered. 
There were large differences between experiments in the timing of 
the recoveries, although half usually occurred within 11 to 14 days 
of dropping. The resultant wind velocities during the time the first 
bodies recovered from each experiment were at sea were calculated. 
Comparison of the observed and expected tracks of these bodies 
confirmed that the wind was the main factor influencing the direc- 
tion of drift. Gull corpses drifted at a minimum of 2.55 +- 0.93 
percent of the windspeed, although there was much variation and 
some travelled at over 4 percent windspeed. With a few exceptions, 
the observed distribution of recoveries could be broadly predicted 
by wind vector analysis. The amount of onshore wind when the 
bodies had reached coastal waters was not related to the su uent 
recovery rates. Further experiments are necessary if some of the 
findings are to be explained and examination of the effect of tidal 
cycles on the beaching of corpses would also be of value. 


31832 Distribution of planktonic blue green algae related to the 
hydrography of the Georgia Bight. Dunstan, W.M.; Hosford, J. Bull. 
Mar. Sci.; 27: No. 4, 824-829(Oct 1977). 

Oscillatoria was found in the surface waters of the South 
Atlantic Bight during each of four seasonal cruises. There were large 
concentrations nearshore in September, December, and April while 
a shelf wide bloom with filament numbers as high as 36,000 17! 
prevailed in July. Oscillatoria appears to be endemic to the shelf, is 
not necessarily contributed by the Gulf Stream nor are the blooms 
related to the subsurface Gulf Stream intrusions. In July water 
column stability, high temperature and nutrient deficiency seemed to 
favor Oscillatoria but it is not clear why nearshore blooms occurred 
in September and December when unstable conditions, cooler water 
and relatively high nutrient loads existed. While we calculate that 
nitrogen fixation by Oscillatoria is not as important as the contribu- 
tion of total nitrogen added from coastal and intrusion sources, the 
biomass and productivity represented by Oscillatoria must signifi- 
cantly influence secondary production on the shelf. 
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31833 seen i Be ceienane ao srumiins Ge seh of 

power-plant-induced mortality on fish tions. Van Winkle, W 

= Elmsford, NY; Pergamon Press Inc. (1977). 402p. (CONF- 
770501—). 

From Conference on accumulating the effects of power plant 
om mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

te abstracts were prepared for 16 papers presented at 
this meeting. Abstracts of three papers have appeared previously in 
ERA. (CH) 


Connecticut River. Leggett, W.C. (McGill Univ., Montreal). pp 3-17 

of beaten of the conference on assessing the effects of power- 

PI lant-induced mortality on fish populations. Van Winkle, W. (ed.). 
Imsford, NY; Pergamon Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
7D mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

The role of density-dependent and density-independent fac- 
tors in the regulation of the stock-recruitment relationship of the 
American shad (Alosa sapidissima) population of the Connecticut 
River was investigated. Significant reductions in egg-to-adult surviv- 
al and juvenile growth rates occurred in the Holyoke—Turners Falls 
region in response to increases in the intensity of spawning in this 
area. For the Connecticut River population as a whole, egg-to-adult 
survival was estimated to be 0.00056 percent at replacement levels, 
and 0.00083 percent at the point of maximum population growth. 
Density-independent factors result in significant annual deviations 
— recruitment levels predicted by the density-dependent model. 

rature and flow regimes during spawning and early larval 
an opment are involved, but they explain only a small portion (less 
than 16 percent) of the total variation. In spite of an extensive data 
base, the accuracy of predictions concerning the potential effects of 
additional mortality to pre-recruit stages is low. The implications of 
these findings for environmental impact assessment are discussed. 


31835 Some factors regulating the striped bass population in the 
Sacramento—San Joaquin Estuary, California. Chadwick, H.K.; Ste- 
vens, D.E.; Miller, L.W. (California Dept. of Fish and Game, 
Stockton). pp 18-35 of Proceedings of the conference on assessing 
the effects of power-plant-induced mortality on fish populations. 
Van Winkle, W. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
a mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

The abundance of young and adult striped bass (Morone 
saxatilis) in the Sacramento—San Joaquin Estuary is related to the 
magnitudes of water diversions and of water flows in the estuary. 
Principal variations in survival occur during the first two months of 
life. Density-independent mortality caused by the loss of young bass 
in water diversions is a major factor regulating population size. 
Population size also is directly related to flow rates, which serve to 
control the transport of young bass to suitable nursery areas, which 
in turn influence survival through factors such as food availability. 


31836 Man’s impact on the Columbia River stocks of salmon. 

Salo, E.O.; Stober, Q.J. (Univ. of Washington, Seattle). pp 36-45 of 

Proceedings of the conference on assessing the effects of power- 

sea -induced mortality on fish populations. Van Winkle, W. (ed.). 
Imsford, NY; Pergamon Press Inc. (1977). 


From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, TN, USA (2 May 


1977). 

See CONF-770501—. 

The impact of man on the salmon and steelhead of the 
Columbia River includes 35 years of effort to prevent declines in the 
stocks. Between 1866 and 1940, the commercial fishery harvested an 
annual average of 29 million pounds of salmon and steelhead, but in 
the next 35 years the annual average harvest dropped to 8 million 
pounds. During these 35 years the habitat for anadromous fishes 
dropped from 163,200 to 72,800 square miles. Various approaches to 
mitigation were tried, but the cumulative effects of the impacts were 
not compensated for and the runs declined. The productivity in 
terms of returning adults per spawner has become less than 1 for the 
— r river stocks. The management flexibility of allowing addition- 

at any stage in the life history of these stocks has been lost. 
be a policy of zero impact for all new developments has been 
opt 


31837 Estimating the size of juvenile fish populations in south- 
eastern coastal-plain estuaries. K jelson, M.A. (National Marine Fish- 
eries Service, Beaufort, NC). pp 71-90 of Proceedings of the confer- 
ence on assessing the effects of power-plant-induced mortality on 
fish populations. Van Winkle, W. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 
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From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

Understanding the ecological significance of man’s activities 
upon fishery resources requires information on the size of affected 
fish stocks. The objective of this paper is to provide information to 
evaluate and plan sampling programs designed to obtain accurate 
and precise estimates of fish abundance. Nursery habitats, as marsh— 
tidal creeks and submerged grass beds, offer the optimal conditions 
for estimating natural mortality rates for young-of-the-year fish in 
Atlantic and Gulf of Mexico coast estuaries. The area-density 
method of abundance estimation using quantitative gears is more 
feasible than either mark-recapture or direct-count techniques. The 
blockage method provides the most accurate estimates, while encir- 
cling devices enable highly mobile species found in open water to be 
captured. Drop nets and lift nets allow samples to be taken in 
obstructed sites, but trawls and seines are the most economical gears. 
Replicate samples are necessary to improve the precision of density 
estimates, while evaluation and use of gear-catch efficiencies is 
feasible and required to improve the accuracy of density estimates. 
Coefficients of variation for replicate trawl samples range from 50 to 
150 percent, while catch efficiencies for both trawls and seines for 
many juvenile fishes range from approximately 30 to 70 percent. 


31838 Striped bass (Morone saxatilis) monitoring techniques in 
the Sacramento—San Joaquin . Stevens, D.E. (California 
Dept. of Fish and Game, Stockton). pp 91-109 of Proceedings of the 
conference on assessing the effects of power-plant-induced mortality 
on fish populations. Van Winkle, W. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
ee mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

Various methods have been used to monitor the striped bass 
population in the Sacramento—San Joaquin Estuary. Sampling in 
the spring with towed plankton nets has provided an adequate 
description of spawning time and area, but this sampling has not 
adequately measured egg standing crops and larva and post-larva 
mortality rates. Tow-net sampling effectively measures the abun- 
dance of young in midsummer. A midwater-trawl survey is satisfac- 
tory for measuring the abundance of young in the fall but not in the 
winter. Techniques have not been fully evaluated for monitoring 
one-year-old bass. Catch-per-unit-effort data from sportfishing party 
boats were useful for monitoring two-year-olds, until a change in 
angling regulations increased recruitment age. The Petersen method 
and indices developed from party-boat catches are the best methods 
for monitoring bass that are three years old and older. Long-term 
trends in catch can be monitored through postcard surveys and 
party-boat catches. 


31839 Striped bass ichthyoplankton abundance, mortality, and 
production estimation for the Potomac River population. Polgar, T.T. 
(Martin Marietta Corp., Baltimore). pp 110-126 of Proceedings of 
the conference on assessing the effects of power-plant-induced mor- 
tality on fish populations. Van Winkle, W. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

Methods are developed for estimating, from field survey data, 
the mortality rate and production for each successive ichthyoplank- 
tonic stage. The abundance estimators used in the computation of 
these quantities are also derived. An age-dependent, ichthyoplankton 
population model is developed assuming either a uniform age distri- 
bution or an exponential age distribution within each stage. Striped 
bass egg and larval data from a 1974 ichthyoplankton survey in the 
Potomac River are used in model computations. The various model 
estimates are evaluated qualitatively, and the usefulness and limita- 
tions of the models are discussed. 


31840 Confidence intervals on mortality rates based on the Leslie 
matrix. Vaughan, D.S. (Univ. of Rhode Island, Kingston). pp 128- 
150 of Proceedings of the conference on assessing the effects of 
power-plant-induced mortality on fish populations. Van Winkle, W 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
— mortality on fish population; Gatlinburg, TN, USA (2 May 
1977) 

See CONF-770501—. 

The variability of an estimator of the natural instantaneous 
mortality rate of age class 0 (Mo) is studied by Monte Carlo simula- 
tions. Certain input parameters are more important than others in 
affecting this variability. The deterministic estimator is assumed to 
be the result of nondeterministic events in the real world. The 
proposed estimator is found to be biased, but it can be corrected 
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using the difference between the deterministic and nondeterministic 
estimators of Mo. 


31841 Argument supporting the reality of compensation in fish 
populations and a plea to let them exercise it. McFadden, J.T. (Univ. 
of Michigan, Ann Arbor). pp 153-183 of Proceedings of the confer- 
ence on assessing the effects of power-plant-induced mortality on 
fish populations. Van Winkle, W. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

Approaching population processes of fish from the perspec- 
tive of compensation one envisions an established population as one 
in which survival or reproduction (or both) have been vastly sup- 
pressed for the reason that the population has become large. The 
natural factors that operate to suppress the biotic potential are many 
and are complexly intertwined, amps availability of food, pred- 
ators, disease, and physical factors such as temperature. Many of 
them have greater suppressive effect when the population is large 
than when it is small. If some new effect that kills off part of the 
— is introduced, it reduces the suppressive effect of many 
actors in the population’s environment. As a consequence, survival 
rate or reproductive rate becomes higher and the population com- 
pensates in part for the reduction in size. When something causes a 
population to either increase or decrease in size, there is a tendency 
for eventual return to average size when the perturbation is re- 
moved. Populations do not usually become extinct or increase to 
infinity, but maintain the balance of nature. 


31842 Assessing the impact of power plant mortality on the 
compensatory reserve of fish populations. Goodyear, C.P. (Fish and 
Wildlife Service, Ann Arbor, MI). pp 186-195 of Proceedings of the 
conference on assessing the effects of power-plant-induced mortality 
on fish populations. Van Winkle, W. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

A technique is presented to quantify the concepts of compen- 
sation and compensatory reserve in exploited fish populations. The 
technique was used to examine the impact of power plant mortality 
on a hypothetical striped bass population. Power plant mortality had 
a more severe impact on the compensation ratio and compensatory 
reserve for an exploited stock. The technique can be applied to 
determine a critical compensation ratio which could serve as a 
standard against which additional sources of mortality, such as those 
caused by power plants, could be measured. 


31843 Quality of inferences concerning the effects of nuclear 
power plants on the environment. McCaughran, D.A. (Univ. of Wash- 
ington, Seattle). pp 229-242 of Proceedings of the conference on 
assessing the effects of power-plant-induced mortality on fish popu- 
as Van Winkle, W. (ed.). Elmsford, NY; Pergamon Press Inc. 
1977). 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

The analysis of variance is the most common statistical proce- 
dure applied to nuclear power plant monitoring data at the present 
time. Under the assumption that it is appropriate, minimum detect- 
able difference is defined and its relationship with the power of the 
Statistical test is computed. The relationship between station number, 
replicate number, variance, and minimum detectable difference with 
power = 0.90 and a = 0.10 for phytoplankton, zooplankton, smelt, 
and alewives at the Zion Nuclear Power Plant are given. 


31844 Factors to consider in monitoring programs suggested by 
statistical analysis of available data. Thomas, J.M. (Battelle Pacific 
Northwest Labs., Richland, WA). pp 243-255 of Proceedings of the 
conference on assessing the effects of power-plant-induced mortality 
on fish populations. Van Winkle, W. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
om mortality on fish population; Gatlinburg, TN, USA (2 May 
1 ; 

See CONF-770501—. 

Based on experience gained in the statistical analysis of data 
collected during monitoring programs at three nuclear power plants, 
as well as on other studies in the area of impact assessment, I have 
attempted to outline what has been done and what I believe can be 
done in assessing environmental changes. Procedural changes that I 
suggest include the implementation of a stopping rule so field studies 
are terminated after a negotiated period of time and the commitment 
of all resources to studies of one or two species. Simulation models 
are suggested as a useful tool in an iterative process where results of 
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field studies are routinely incorporated until a negotiated stopping 
time is reached or until acceptable results are attained. Finally, I 
describe the statistical analyses we have used and their limitations, 
and I give some sample-size estimates needed to detect changes of 
specified sizes in population numbers. To detect changes in popula- 
tion numbers of the size we have encountered, calculated sample 
sizes are found to be much larger than in current use. 


31845 Prediction of fish biomass, harvest and prey—predator 
relations in reservoirs. Jenkins, R.M. (Fish and Wildlife Service, 
Fayetteville, AR). pp 282-293 of Proceedings of the conference on 
assessing the effects of power-plant-induced mortality on fish popu- 
lations. Van Winkle, W. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

Regression analyses of the effect of total dissolved solids on 
fish standing crops in 166 reservoirs produced formulas with coeffi- 
cients of determination of 0.63 to 0.81. These formulas provide 
indexes to average biotic conditions and help to identify stressed 
aquatic environments. Simple predictive formulas are also presented 
for clupeid crops in various reservoir types, as clupeids are the fishes 
most frequently impinged or entrained at southern power plants. A 
method of calculating the adequacy of the available prey crop in 
relation to the predator crop is advanced to further aid in identifica- 
tion of perturbed prey populations. Assessment of stress as reflected 
by changes in sport fishing success can also be approached by 
comparison of the predicted harvest potential with actual fish har- 
vest data. Use of these predictive indexes is recommended until more 
elaborate models are developed to identify power plant effects. 


31846 Effects of power station mortality on fish population sta- 
bility in relationship to life history strategy. Horst, T.J. (Stone and 
Webster Engineering Corp., Boston). pp 297-310 of Proceedings of 
the conference on assessing the effects of power-plant-induced mor- 
tality on fish populations. Van Winkle, W. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

The use of mathematical models for the assessment of power 
station mortality on fish populations is discussed. The density-inde- 
pendent Leslie model is used to assess this impact by eigenvalue 
analysis and by simulation. Eigenvalue analysis is used to investigate 
the growth rate, age distribution, and stability of the fish population. 
The discrete-time simulation produces a trajectory of the population 
size through time. The fish populations, modeled at equilibrium with 
a stable age distribution, are Atlantic silverside (Menidia menidia), 
Atlantic menhaden (Brevoortia tyrannus), cunner (Tautogolabrus 
adspersus), and winter flounder (Pseudopleuronectes americanus). 
The effect of power station mortality is modeled as a reduced 
survivorship in the first year of life. The sensitivity of the four fish 
populations to power station mortality is considered. The order from 
most to least affected is silverside, menhaden, winter flounder, and 
cunner. These results are, in general, consistent with the life history 
theory of r- and k-selection. The distribution of these species is 
considered as it affects their susceptibility to power station oper- 
ation. In general, localized species will be more susceptible than 
dispersed populations. Therefore, in selecting species for impact 
assessment, consideration must be given both to susceptibility and to 
sensitivity of the population to such perturbations. 


31847 Sensitivity analysis applied to a matrix model of the 
Hudson River striped bass population. Saila, S.B.; Lorda, E. (Univ. of 
Rhode Island, Kingston). pp 311-332 of Proceedings of the confer- 
ence on assessing the effects of power-plant-induced mortality on 
fish populations. Van Winkle, W. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

Given a set of age-specific fecundities and survivals for the 
Hudson River striped bass resulting in an equilibrium population, the 
effects of simulated increases in mortality of 2, 5, 10, and 20 percent 
on five young-of-the-year life stages, taken alone and in various 
combinations, are examined in terms of several population param- 
eters defined for this purpose. The results indicate similar responses 
of the simulated population to additional mortality applied to any of 
the early life history stages taken individually. Additional simulated 
mortality applied to the same life history stages in various combina- 
tions resulted in greater reductions in the adult population. The 
relative insensitivity of the dominant latent root of t the population 
matrix in comparison to four derived parameters is demonstrated for 
the simulated perturbations. 
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31848 Comparison of simulation models used in assessing the 
effects of power-plant-induced mortality on fish populations. Swartz- 
man, G.; Deriso, R.; Cowan, C. (Univ. of Washington, Seattle). pp 
333-361 of Proceedings of the conference on assessing the effects of 

wer-plant-induced mortality on fish populations. Van Winkle, W. 
fed). Elmsford, NY; Pergamon Press Inc. (1977). 

From Conference on accumulating the effects of ve plant 
rf mortality on fish population; Gatlinburg, TN, USA (2 May 
1977). 

See CONF-770501—. 

This paper compares eight models predicting the impact of 
wer plant operation upon economically important fish species. 
ie review compares the biological rationale behind model equa- 

ions; parameter values are tabulated and compared. This paper 
focuses on differences between the models and the effect of these 
differences on model predictions. In order to expedite the evaluation 
of the models, generalized model simulators were developed for the 
young-of-the-year and life-cycle submodels. Criteria used to evaluate 
model predictions are percent reduction in young-of-the-year and 
annual loss in yield to the fishery due to plant operation. Major 
differences affecting model predictions of these impact criteria in- 
clude the definition of life stages within age class 0, density-depend- 
ent or density-independent mortality for larvae and juveniles, densi- 
ty-dependent or density-independent fishing mortality, and the 
metho” for computing recruitment of young-of-the-year fish to age 
class 1. Major differences in parameter values include entrainment 
factors, total egg production, equilibrium population size, and sur- 
vival probabilities for the life cycle models. Recommendations are 
made regarding our preference between model approaches or pa- 
rameter values when these differ markedly. A suggestion is made for 
improved model documentation in the future and for increased cross 
fertilization of modeling ideas and background data and information. 


31849 (ORNL-tr—4590) Ecological studies of Corbicula leana 
Prime. I. On the reproductive season and growth. Ikematsu, W.; 
Kamakura, M. Translated by T.E. Ohtani from Miyazaki Daigaku 
Nogakubu Kenkyu Jiho; 22: No. 2, 185-195(1975). 20p. Dep. NTIS, 
PC A02/MF AO1. 
This paper presents an outline of cultivating Corbicula leana 
Prime and summaries of results of the frequency distributions of 
mother shellfish ay larvae in the culture pond, and growth of 
larvae and young shellfish. Reproduction takes be throughout a 
long period, from the end of March to the end of November. Its 
period is from June to October. The biological minimum size of 
a grown shellfish is 12 mm in shell length. The number of incubated 
larvae by a mother shellfish shows great individual differences 
ranging from 1 to 6,900 per mother shellfish. This is due to the fact 
that a mother shellfish which has started incubating has a large 
number of larvae while a mother shellfish in the last stage of 
discharging has only a few larvae. A mother shellfish during the 
peak period of reproduction has many incubated larvae. Most of the 
incubated D-shaped larvae are 0.20 to 0.25 mm in shell length. The 
larvae discharged from a mother shellfish immediately enter benthic 
life. The density of discharged young shellfish is very high reaching 
a maximum of 85,000/m2. Their population decreases considerably in 
an early stage. Young shellfish grow rapidly, but their growth rate 
slows down as they grow, and as water temperature drops below 
about 17°C. The shellfish grows to a commercial size of 20 mm in 
about one and half year after discharge. 


31850 (ORNL-tr—4589) Ecological studies on the bivalve ‘Seta 
shijimi” of Lake Biwa. II. Growth habits. Furukawa, M. Translated 
by H. Kubota from Nippon Suisan Gakkaishi; 19: No. 2, 88-94(1953). 
10p. Dep. NTIS, PC A02/MF A01. 

m and Isahaya set forth that bivalves make a concentric 
circular resting zone on the surface of shell as a sign of their growth. 
In order to know the time in which the resting zone is formed and 
the rate of growth of the animal in question, the author has measured 
the distance between the umbo and each resting zone. The results 
drawn from the present scrutiny are as follows: The resting zone 
appears to be formed twice in a year irrespective of size of the shell. 
One is formed in June, and the other one during the season from 
December to February. The shells reach to a length of 9 mm in 
height in the first year, 17, 22, 25 mm in the subsequent years. 


31851 (ORNL-tr—4588) Young of Mashijimi, Corbicula leana. 
Kawajiri, M. Translated by H. Kubota from Nippon Suisan Gakkai- 
shi; 14: No. 1, 17-22(1948). 10p. Dep. NTIS, PC A02/MF AOI. 
larvae of the Mashijimi, a fresh water hermaphroditic 

shell, hatch out and grow in the branchia of mother shell up to D- 
shape stage; immediately after the discharge out of mother shell, the 
larvae enter the bottom life. The season of discharge, though varied 
depending on the temperature of water, was found to fall in May and 
thenceforth in Gifu Prefecture, and July to September in Nagano 
Prefecture. The discharged larvae, collected in natural water, are 
rather easily raised in the laboratory at least to the first winter. The 
laboratory test showed the rate of growth does not much vary 
the yo collected at 4 different places in the said prefec- 

tures and ‘also collected in natural waters near Ueda City, 
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Nagano Prefecture. The size attained at the end of year is about 1 
mm in the length of larval shell. This size is much smaller than 
observed in Paphia philippinarum, Meretrix meretrix and Anadra 
subcrenata, all important commercial species cultured in the Japa- 
nese shallow salt water. Evidence gathered by the field observation 
indicates that a great number of population (young) succumb in their 
first winter; and also that some individuals which passed the first 
winter do not show the first winter ring on the umbo. 


31852 (ORNL-tr—4587) Development of bivalves belonging to 
the genus corbicula. Miyazaki, I. Translated by H. Kubota from 
Nippon Suisan Gakkaishi; 5: No. 4, 249-254(1936). 9p. Dep. NTIS, 
PC A02/MF AOl1. 

Small bivalves of the genus Corbicula are widely used for 
human food in Japan thus they have some commercial importance, 
and in some cases they are the object of cultivation being transplant- 
ed to the place where they are not found. Their habitat is either fresh 
or brackish water. The chief purpose of the present study is to 
elucidate their reproduction which shows different types according 
to ecological conditions. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 31888 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 30034, 30135, 30139, 30140, 
30141, 30293, 30294, 30295, 31721, 31722, 31723, 31737, 31741, 
31807, 31809, 31820, 31899, 32070, 32074, 32081, 32091, 32095, 
32100, 32103, 32136, 32149, 32154 


31853 (CONF-750929—, pp 20-35) Effect of mercury on bacte- 
ria: protection and transmethylation. Hamdy, M.K.; Noyes, O.R.; 
Wheeler, S.R. (Univ. of Georgia, Athens). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Twenty-nine cultures, isolated from samples of three different 
sediments, were identified and classified into seven genera: Escheri- 
chia, Enterobacter, Staphylococcus, Streptococcus, Clostridium, Ba- 
cillus, and Bacteroides. All the isolates were screened for mercury 
(Hg** ) resistance by using serial dilution tubes and disk-sensitivity 
procedures. All Escherichia, Enterobacter, and Bacillus cultures 
were more resistant to Hg** than were the strains of Staphylococcus 
sp. and Streptococcus sp. The bactericidal levels of Hg* in cultures 
belonging to the latter two genera were 150.0 and 60.0 yg/ml, 
respectively. On the other hand, all the Clostridium and Bacteroides 
isolates proved very sensitive to 1.1 yg of Hg* per milliliter of 
medium. One Bacteroides sp. isolate was selected for survival studies 
in the presence of Hg* and different levels of sediment or ashed 
sediment. Direct assessment of the viability of this culture after 
exposure to 10 wg of Hg” per milliliter of buffer demonstated that 
either 2.5 or 5.0 mg of sediment (dry weight) could protect the 
bacterial cells against the bactericidal action of Hg**. This effect was 
probably due to the presence of organic matter since ashed sediment 
afforded no protection. Sediment may therefore play a major role in 
protecting aquatic bacterial communities from the deleterious effects 
of mercury. By adaptation it was possible to obtain a Hg** -resistant 
bacterium from a parent culture identified as Enterobacter aero- 
genes. This culture was able to resist 1200 pg of Hg** per milliliter 
of medium and produced methyl mercury from HgCl under both 
aerated and unaerated conditions. Production of methyl mercury 
was cyclic in pattern and decreased slightly in the presence of DL- 
homocysteine but increased with methylcobalamin. Possibly the 
production of methyl mercury may be considered to be a mechanism 
whereby inorganic mercury is detoxified by the bacterial culture and 
secreted into the environment. 


31854 (CONF-750929—, pp 110-143) Forms of trace elements in 
soils, sediments, and associated waters: an overview of their determina- 
tion and biological availability. Jenne, E.A.; Luoma, S.N. (Geological 
Survey, Menlo Park, CA). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The thermodynamic activity of the uncomplexed ion is prob- 
ably the single most important factor affecting the biological avail- 
ability of solute trace elements. Most of the data showing a decrease 
in trace-element assimilation, by freshwater organisms, with increas- 
ing water hardness can be interpreted in terms of a decrease in 
activity of the element due to precipitation and to formation of 
carbonate, hydroxide, and other complexes. With some exceptions, 
complexation of solute trace elements by organic ligands also de- 
creases their biological availability. Experimental evidence indicates 
that trace-element assimilation from solid forms (sediment) by detri- 
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tus ingesting aquatic organisms is dependent on trace-element form, 
but it occurs much slower than the assimilation rate from solute 
forms. The biological importance of solid forms of trace elements 
may be princi due to their regulation of equilibrium solute 
concentrations in the associated waters via sorption—desorption and 
dissolution—precipitation reactions. Estimation of the quantity of 
trace elements present in the various solid forms, such as sulfides or 
carbonates, is rather qualitative. Most of the extractants used to 
estimate solid forms extract trace elements simultaneously from 
several sinks. Thermodynamic data are missing for some trace- 
element inorganic complexes and are only approximately known for 
other complexes. However, speciation with regard to common inor- 
ganic ligands is possible for several trace elements. Lack of informa- 
tion on complexes of naturally occurring organic ligands with trace 
elements is the major limitation in calculating overall trace-element 
speciation in natural waters. The potential importance of these 
complexes is indicated by the similar molar concentrations of trace 
elements and dissolved organic substances by the high stability 
constants of the organic complexes of many such elements. 


31855 (CONF-750929—, pp 153-166) Distribution of metals in 
lake sediments of the Adirondack Region of New York State. Wil- 
liams, S.L.; Aulenbach, D.B.; Clesceri, N.L. (Hudson—Lake George 
Limnological Research Center, Inc., Troy, NY). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

iment cores were obtained from several lakes of the 

Adirondack Mountain Region of New York: State, and the concen- 
trations of cadmium, cobalt, chromium, copper, nickel, and zinc 
were measured at several levels in the sediments and the a 
water. The differences in metal concentrations are evaluated wit 
respect to their location in the cores, the lithology of the lake 
drainage basins, the geographic location of the lakes, and finally, the 
trophic states of the lakes. The results show that each of these 
factors has an effect on one or more of the metals in the sediments, 
= the trophic state of the lake showing the most consistent overall 
effect. 


31856 (CONF-750929—, pp 167-177) Distribution of lead in the 
sediments and fauna of a small midwestern stream. McNurney, J.M.; 
Larimore, R.W.; Wetzel, M.J. (Illinois State Natural History Survey, 
Urbana). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The distribution of lead in the sediments and fauna of rural 
and urban portions of a small, midwestern stream were found to be 
highly variable. Samples were taken from 14 locations in the Saline 
Ditch drainage in Champaign County, Illinois, over a period of 2'/2 
years. Differences in sediment lead levels between stations were 
associated with the amount of urban runoff entering a stream seg- 
ment, whereas differences between samples at a station were attribut- 
ed to the composition of the sediments. The mean lead level of the 
three stations in the totally urban drainage was nearly 400 ppM, but 
samples from rural areas averaged 13.6 ppM. Highest lead ovate in 
sediment samples at a particular station were associated with re- 
duced particle size and increased organic content. Lead levels in the 
sediments were generally six orders of magnitude higher than those 
in the water. Lead burdens of many organisms in the stream system 
were evidently affected by their contact with the substrate. Lead 
accumulations in benthic organisms [15.3 to 160 ppM (dry weight)] 
were consistently higher than those of fish [1.4 to 4.1 ppM (dry 
weight)]. Mean sediment levels ranged from 10 to nearly 400 ppM. 
ee meng which burrow in and ingest sediments, had the highest 
lead levels. Niche and habitat preference as well as location in the 
stream system influenced the distribution of lead in the fauna. 


31857 (CONF-750929—, pp 178-196) Distribution and control of 
dissolved iron and manganese in the interstitial waters of the Chesa- 
peake Bay. Holdren, G.R. Jr. (Johns Hopkins Univ., Baltimore); 
Bricker, O.P. III. 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

A detailed survey of the distribution of iron and manganese in 
the interstitial waters of Chesapeake Bay sediments is presented. The 
distributions of these metals in the pore waters suggest that the bay 
can be divided into at least two geochemical provinces. In the 
northern, fresher water province, interstitial waters are saturated or 
oversaturated with respect to vivianite [Fes(PO,)2.8H2O], rhodoch- 
rosite (MnCOs), and in many cases siderite (FeCOs). In the more 
saline waters of the southern bay province, pore waters are common- 
ly saturated or oversaturated with respect to vivianite, mackinawite 
(FeS), and rhodochrosite. Tentative identification of these phases in 
the sediments has been made on bulk samples by X-ray diffraction. 
Seasonal fluctuations in the concentrations of dissolved iron and 
manganese are observed in the bay. As a result, pore waters are 
essentially in equilibrium with the above phases during winter but 
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become oversaturated with respect to these phases during summer. 
This phenomenon is especially pronounced in the northern bay 
province. A mechanism is proposed to explain these observations in 
an organic-rich, anoxic estuarine sediment. 


31858 (CONF-750929—, pp 240-253) Adsorption of 
chromium(VI) at the oxide—water interface. MacNaughton, M.G. 
(Kirtland Air Force Base, NM). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Because of its toxicity chromium has a potential environmen- 
tal impact, and it is imperative that mechanisms which control the 
movement of this metal through the environment be known. It has 
been documented that adsorption to suspended and deposited materi- 
als is important in controlling the concentration of heavy metals in 
natural waters. Numerous previous investigations have been con- 
cerned with the adsorption of hydrolyzable heavy metals; however, 
chromium exists in aqueous solution as the anionic oxo complex. In 
this paper we compare data on adsorption of chromium and phos- 
phate at the water interface of various metal oxides. The conclusions 
of this investigation are: At low pH chromium and phosphate are 
adsorbed. At higher pH’s the adsorption decreases to zero. The 
anions are not adsorbed on oxides with isoelectric points at low pH 
values. Phosphate is adsorbed more strongly than chromate; howev- 
er, it displays the same generalized adsorption isotherm. It is possible 
to duplicate the adsorption isotherms reasonably well by using an 
electrical double-layer model of the oxide--water interface. 


31859 (CONF-750929—, pp 264-279) Fluorometric evidence for 
the reaction of heavy metals with pore-water organics. Cline, J.T. 
(Wilkes Coll., Wilkes-Barre, PA); Holland, J.F. 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The reactions of Cu®* and Co* with natural-sediment, pore- 
water organics were studied, with minimal disturbance of the natural 
system, by means of a computer-centered spectrophotometer—spec- 
trofluorimeter instrument. The setup simultaneously measured absor- 
bance and fluorescence and corrected the fluorescence output to the 
absorbance artifact to yield quantitative results. The changes in 
fluorescence, absorbance, ‘and light-scatter emissions of the organics, 
due to their reactions with Cu** and Co*, show that these metal 
ions react with natural organic substances in sediment pore water. 
Cupric ion reacts strongly with the organics in a nonlinear step 
function. The cupric ion--organic reaction is pH dependent and 
reversible, and the complex formed is stable. Cobaltic ion reacts 
more weakly and is surface adsorbed rather than complexed. 


31860 (CONF-750929—, pp 280-296) Geochemical distribution 
of selected trace metals in San Francisco Bay sediments. Serne, R.J. 
(Battelle Pacific Northwest Labs., Richland, WA). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

A semiselective chemical extraction procedure to differentiate 
the distribution of trace metals (cadmium, copper, mercury, lead, 
and zinc) among the various geochemical phases was utilized on 
estuarine sediments. The procedure differentiates interstitial water; 
the ion-exchangeable metals; carbonates, manganous oxides, and 
easily reducible iron oxides; organics and sulfides; iron oxides; and 
clay mineral lattice-bound trace metals. Three fine-grained sulfide- 
bearing sediments from locations within San Francisco Bay showed 
the greatest portions of heavy metals to be bound in the lattices of 
clay and on organic-like and/or sulfide-like sites. 


31861 (CONF-750929—, pp 297-314) Sorption and release of 
mercury by Mississippi River sediment as affected by pH and redox 
potential. Khalid, R.A.; Gambrell, R.P.; Patrick, W.H. Jr. (Louisiana 
State Univ., Baton Rouge). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

A study was conducted on Mississippi River sediment materi- 
al under conditions of controlled oxidation—reduction potential (- 
150, +50, +250, and +500 mV) and pH (5.0, 6.5, and 8.0) to 
determine the influence of these eters on the sorption and 
release of added mercury in a pre seve dredged slurry. The results 
indicate that at low-level mercury additions, high pH and strongly 
reduced conditions were found to favor more mercury in ily 
bioavailable water-soluble and exchangeable forms. Essentially all 
the mercury present in the water-soluble fraction was complexed to 
soluble organic material. The order of magnitude of mercury recov- 
ered in various chemical fractions followed this general pattern: 
insoluble organic bound > strongly chelated > reducible > ex- 
changeable = water soluble = soluble organic bound. At high-level 
mercury additions, lower sediment pH and oxidized conditions tre- 
mendously increased the concentration of mercury in the readily 
available forms. The adsorption of increasing amounts of mercury 
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added and the subsequent desorption of freshly adsorbed mercury 
were greatly affected by changes in pH and redox potential condi- 
tions. The role of various regulatory factors in controlling the 
transformation of sediment mercury is discussed in relation to pH 
and redox potential effects. 


31862 (CONF-750929—, pp 380-389) Copper, iron, and manga- 
nese content of mangrove seedlings from Puerto Rico. Banus, M.D. 
(Puerto Rico Center for Energy and Environmental Research, Ma- 
yaguez). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Red mangroves (Rhizophora mangle) propagate by dropping 
viviparous seedlings into the water surrounding their roots. Nine 
batches of 30 ripe seedlings each, picked from trees in 6 locations in 
Puerto Rico where there are varying amounts of chemical pollution, 
were analyzed for the trace metals iron, manganese, and copper. The 
leafing (top) and rooting (bottom) ends of each seedling were oven- 
dried and analyzed by wet-ashing and atomic-absorption spectropho- 
tometry. The mean concentration of tops and bottoms of the 30 
seedlings in each batch and between batches were statistically com- 
pared. The copper concentration of seedlings from unimpacted areas 
is 2.5 ppM with no difference between tops and bottoms. The 
concentration increases to 5 to 7 ppM in locations subjected to 
pollution. The iron concentration is 12 ppM for the bottoms and 13 
to 15 ppM for the tops of seedlings. For estuarine mangroves in 
unpolluted areas, manganese was 10 to 11 ppM in seedling bottoms 
and 30 ppM in the tops. The top/bottom ratio of manganese was 3 to 
4 for seedlings from all areas. Seedlings from an off-shore coral 
island have 3.7 ppM manganese in the bottoms and 10.3 ppM 
manganese in the tops. 


31863 (CONF-750929—, pp 441-451) Factors affecting whole- 
body retention of methyl mercury in fish. deFreitas, A.S.W. (National 
Research Council of Canada, Ottawa); Gidney, M.A.J.; McKinnon, 
A.E.; Norstrom, R.J. 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Efficiency of methyl mercury assimilation from the gastroin- 
testinal tract of fish ranged from 70 to 90% of the amount ingested. 
The variation in assimilation efficiency was not associated with type 
of food, fish body size, or species. A positive correlation was 
observed between dose rate and retention index, but whole-body 
retention of methyl mercury was not affected by temperature or 
growth. Clearance rate (R/sub pcl/) was related to body weight (W) 
raised to a power of -0.58 by the equation: R/sub pcl/ = k/sub cl/ 
PW/sup zeta/ where k/sub cl/ is the clearance coefficient, P is the 
body burden of pollutant, and zeta is the exponent of body weight 
for clearance having a value of -0.58. Clearance data from a number 
of fish species fit this relationship, and it may be reasonable to 
conclude that the value for zeta is not highly species specific. The 
value of k/sub cl/ for methyl mercury of 0.029 per day for a fish of 
body size equal to 1 g (wet) would also appear to be not very species 
specific. When this clearance constant was used in a model for the 
bioaccumulation of methyl mercury in fish, a close fit was obtained 
between simulated and measured levels of methyl mercury in a 
population of yellow perch. 


31864 (CONF-750929—, pp 452-464) Distribution of mercury in 
the tissues of freshwater fish. Bishop, J.N.; Neary, B.P. (Ministry of 
the Environment, Toronto). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Samples of several species of fish from a mercury-contaminat- 
ed area were dissected, and the muscle, bones, and various organs 
were analyzed for total mercury. Part of the investigation concerned 
the validity of taking a snip of muscle tissue as an accurate indication 
of the mercury concentration of the whole muscle fillet. In this part 
of the study, the muscle tissue was subdivided and each portion was 
analyzed for lipid and water contents as well as mercury concentra- 
tion. For some benthopelagic species, it was found that there are 
significant gradients of mercury concentration along radial cross 
sections of muscle, and, for these same species, inverse correlations 
between the lipid content and the concentration of mercury in the 
muscle were observed. These relationships were not noted in certain 
predaceous fish, such as walleye and northern pike. No significant 
variations in the proportion of methyl mercury were noted for 
muscle tissue in any of the species examined. Generally, the skin, 
scales, and bone had low mercury concentrations compared to the 
concentration in the muscle, and the liver and kidneys had relatively 
higher concentrations. The pattern of mercury concentrations in the 
organs was examined as a possible indicator of the mechanism of 
mercury uptake by the fish. 
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31865 (CONF-750929—, pp 609-622) Extent of mercury and 
lead uptake from lake sediments by chironomids. Bissonnette, P. 
(Univ. of Washington, Seattle). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

In western Washington, four lakes of differing characteristics 
were chosen for a study of mercury and lead uptake from sediments 
by chironomids. Analysis of mercury and lead in sediments has 
revealed an increasing input since the 1920s. Comparison of the lakes 
shows a general increase in contamination with proximity to urban 
centers. onstuien in the sediments were found to be 10° to 10* 
times the concentrations in the water column. It was hypothesized 
that invertebrates living in, on, or around these sediments, having 
high exposure, might significantly accumulate them from the envi- 
ronment. In the lakes studied, chironomid larvae usually made up the 
bulk of benthic biomass and were a highly desired food for fish. 
Mercury and lead analysis of the larvae showed considerable uptake 
over sediment concentrations in some cases. Calculations of standing 
crop, productivity, and turnover ratios were made to quantitatively 
evaluate their role as transfer agents for these metals into the food 
web. Chironomids were revealed to be potential links between high 
sediment-mercury and -lead concentrations and any predator who 
relies upon them as a food source. 


(CONF-771070—6) Investigation of the effects of haloge- 
nated organic compounds produced in cooling systems and process 
effluents on aquatic organisms. Trabalka, J.R.; Burch, M.B. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 17p. Dep. NTIS, PC A02/MF AO1. 

From Conference on water chlorination) environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Both public health and environmental concern have been 
generated by the identification of an assemblage of halogenated 
organic compounds produced in the chlorination of drinking water, 
sewage, and power plant cooling waters. Our objectives were to 
determine which compounds contributed significantly to the toxicity 
of such chloro-organic mixtures and whether significant interaction 
occurred. Toxicity studies were conducted using the embryo of the 
carp (Cyprinus carpio) and the cladoceran Daphnia pulex. Data are 
presented from studies of survival time, reproduction, and teratogen- 
esis following exposure of various growth stages to three synthetic 
chloro-organic effluents in decade concentration steps from 10~? 
mg/1 to 100 mg/I of total organics plus controls. It seemed apparent 
that the chlorinated phenols in the mixtures were responsible for the 
observed toxicity of the synthetic effluents. 


31867 (CONF-7710120—1) Transport and transformations of 
anthracene in natural waters: process rate studies. Southworth, G.R. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 30p. Dep. NTIS, PC A03/MF AO1. 

From Symposium on aquatic toxicology; Cleveland, OH, 
USA (31 Oct 1977). 

Polycyclic aromatic hydrocarbons (PAH) commonly occur in 
wastes from pyrolysis of biogenic fuels. Because some PAH are 
known carcinogens, understanding of their environmental behavior 
and persistance is critical to determining their potential hazard to 
man. While many processes may remove or transform PAH in 
aquatic ecosystems, several may be particularly important in deter- 
mining the fate of PAH in most systems. Anthracene was selected as 
a representative PAH due to its intermediate molecular and its lack 
of carcinogenicity. Rates of photolysis, hydrolysis, volatilization, 
and microbial degradation of anthracene were measured under dif- 
ferent environmental conditions using fluorimetric and radiotracer 
techniques. Equilibrium constants for processes such as sorption and 
bioaccumulation were also determined. 


31868 (COO—3279-26) Effects of energy related activities on the 
plankton of the Chesapeake Bay. Section 1. Progress report, 1 August 
1976—30 September 1977. Taft, J.L. (Johns Hopkins Univ., Balti- 
more, Md. (USA). Chesapeake Bay Inst.). 1977. Contract EY-76-S- 
02-3279. 249p. NTIS, MF AO1. 

Portions of document are illegible. 

Progress is reported on a comprehensive study of the ecology 
of the Chesapeake Bay estuary system. Emphasis is placed on 
seasonal variations of initial energy fixation by phytoplankton prima- 
ry producers and subsequent energy transfer to herbivours and 
becterial heterotrophs. The impact of chemical and radioactive 
effluents from electric power plants on the ecology of Chesapeake 
Bay will be assessed. Data are included on the role of plankton 
metabolism in regenerating nutrients, nutrient exchange with sedi- 
ments, and the role of micro-zooplankton in nutrient cycling. 


(ORNL—5295, pp 40-46) Environmental studies. Oct 
1977. 


In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

Efforts were continued for development of environmental 
monitors, the isolation of soluble organic constituents and pollutants, 
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and the determination of chlorination effects on cooling waters. A 
program was funded to investigate chemical effects of disinfection of 
waste waters. (PCS) 


31870 (PB—272629) Metals in the water, sediments, and biota of 
the Haw and New Hope Rivers, North Carolina. Shuman, M:S.; 
Smock, L.A.; Haynie, C.L. (North Carolina Water Resources Re- 
search Inst., Raleigh (USA)). May 1977. Contract DI-14-31-0001- 
4033. 142p. (UNC-WRRI—77-124). NTIS PC A07/MF AO1. 
Neutron activation analysis was used to investigate the con- 
centrations of Co, Cr, Fe, K, Mn, Na, Sb, Sc and Zn in the filtrable 
(<0.45 micrometer), suspended particulate and sediment phases as 
well as in the benthic macroinvertebrates of two central North 
Carolina river systems. Data collected provided information on the 
partitioning of metals among these abiotic and biotic phases. Data 
from the macroinvertebrates provided information on the impor- 
tance of feeding habits, species, organism size and metal-metal and 
metal-sediment interactions on metal concentrations in these organ- 
isms. Suspended particulate matter generally had the highest metal 
concentrations. Filtrable metal concentrations had the least spatial 
and temporal variation while suspended metal concentrations had 
the greatest variations. Incorporation into Fe and Mn oxides was the 
most important mode of metal transport under polluted and low 
flow conditions while transport as crystalline minerals was most 
important under control and high flow conditions. Zn and Mn had 
the highest concentration factors in the benthic macroinvertebrates. 


31871 (PB—272639) Heavy metal pollution from spillage at ore 
smelters and mills. Final report Jun 72—Oct 74. (Calspan Corp., 
Buffalo, N.Y. (USA). Environmental Systems Dept.). Aug 1977. 
Contract EPA-68-01-0726. 125p. (CALSPAN-ND—5189-M-1). 
NTIS PC A06/MF AOl1. 

Smelter and mill wastewater outfalls, receiving water, biota, 
slag heaps, tailings ponds, streams, and coal-burning fly ash dumps 
were sampled as part of this effort to determine the effect of effluent 
or residual spillage on aquatic systems. Up to 17% lead, 0.1% 
cadmium and 5 ppm thallium were found in sediments of streams 
used for irrigation and drinking water below copper and zinc extrac- 
tive industries in high runoff regions. Groundwater infiltration in the 
Northwest and Ozarks provides mine drainage water which is used 
as process water in mills. This water transports potentially toxic 
wastes into naturally erosive bottom sediments thereby contaminat- 
ing the food chain. Prevention techniques recommended here in- 
clude separation of waste streams, protection of tailing dams from 
flood erosion, and recycle of mill and smelter wastewater. Excess 
water discharged can be treated with lime at elevated pH to precipi- 
tate heavy metals and to prevent leaching of sediment already in 
streams. 


31872 Pb?!°-determined sedimentation rate, and accumulation of 
metals in sediments at a station in Chesapeake Bay. Schubel, J.R.; 
Hirschberg, D.J. (State Univ. of New York, Stony Brook). Chesa- 
peake Sci.; 18: No. 4, 379-382(Dec 1977). 

The paper contains the first published radiometrically deter- 
mined contemporary sedimentation rate, a rate characteristic of the 
past few decades, for any part of the Chesapeake Bay estuarine 
system. Cores collected from a station in the main body of the 
Chesapeake Bay off Tilghman Island (38°41'30N, 76°24'00’W) 
were analyzed for Pb*"®, organic carbon, nitrogen, and selected 
metals. A mean sedimentation rate of between 0.09 to 0.12 cm/y was 
inferred from the Pb?"° data. The distributions of C and N are typical 
of many areas of the Bay. The distributions of extractable Ni, Cr, Cu, 
and Pb increased in the upper 10 to 15 cm of the core. The increases 
in metal concentrations over the past century or so may be a result 
of man’s activities. : 


31873 Discovery of an agent in wastewater sludge that reduces 
the heat required to inactivate reovirus. Ward, R.L.; Ashley, C.S. 
(Sandia Labs., Albuquerque, NM). Appl. Environ. Microbiol.; 34: No. 
6, 681-688(Dec 1977). 

An agent that causes heat inactivation of reovirus to occur at 
reduced temperatures has been found in both raw and anaerobically 
digested sludge. This agent is originally associated with sludge solids 
but can be washed from these solids by blending with water. The 
activity of the agent was considerably greater in alkaline than in acid 
solutions, probably because it is insoluble at low pH. The agent was 
shown to be nonvolatile and heat stable up to 300°C but was 
inactivated within 30 min at 400°C. The rate of heat inactivation of 
reovirus by the agent was found to occur in a bimodal fashion and to 
be relatively rapid, even at 35°C. Finally, it was found that this 
agent did not accelerate heat inactivation of poliovirus, but instead 
may be the component of sludge previously found to protect polio- 
virus against inactivation by heat. 


31874 Release of mercury and organics from resuspended near- 
shore sediments. Lindberg, S.E.; Harriss, R.C. (Florida State Univ., 
Tallahassee). J. Water Pollut. Control Fed.; 49: No. 12, 2479- 
2487(Dec 1977). 
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An experiment was designed to study potential sources and 
transport of dissolved mercury during periods of intense sediment- 
water mixing such as occur during dredging operations. Simulated 
dredging of near-shore sediments taken from four different environ- 
ments and exhibiting distinct differences in certain chemical and 
physical properties resulted in a consistent pattern of mercury re- 
lease to overlying water. Mercury is transferred from suspended 
particulate matter to the total dissolved fraction in two successive 
transient pulses that can temporarily increase the concentration of 
dissolved mercury by almost one order of magnitude. Simulated 
dredging did not result in permanent remobilization of a significant 
fraction of the mercury associated with sediments. 


31875 Acid rain, zooplankton fecal pellets and the global carbon 
budget. Hall, C.A.S.; Roe, G.; Ryther, J.H.; Woodwell, G.M. Biol. 
Bull.; 153: No. 2, 427-428(Oct 1977). 

Some five to seven billion metric tons (BMT) of carbon 
dioxide are produced each year from fossil fuel burning and forest 
cutting. Of this, one to several BMT are unaccounted for in the 
increases in carbon dioxide observed in the atmosphere and dis- 
solved in the sea. Any additional sink for this missing” carbon must 
be large-scale, increasing and not balanced by feedbacks. Biotic 
processes of the sea could account for this missing” carbon. One 
billion metric tons of carbon divided by the area of the sea means 
that about 2.8 g (new) C must be removed in some way from the 
surface waters of the sea each year, an amount equal to about 4 
percent of the primary production of the open sea. The proposed 
causal train is: increased nitrogen in rainwater — increased summer- 
time primary production in stratified, nitrogen-limited, nutrient-poor 
oceanic waters — increased zooplankton feeding rates —> increased 
zooplankton fecal pellet production — increased sequestering of 
carbon below the permanent thermocline via fecal pellet sinking. 
There is no doubt that this process is working to some extent, but are 
the rates sufficient to increase the zooplankton fecal pellet produc- 
tion by 2.8 g/(m2yr). About 100 to 200 mg N/m? enter the sea 
surface each year in rain (an amount equal to all the dissolved nitrate 
in the upper 100 m of stratified Sargasso Sea water; both quantities 
are small compared to the amount annually incorporated as primary 
production). Analysis of the limited data available indicate that the 
nitrogen concentration of rain has approximately doubled in recent 
decades. The increase is caused by fixation of nitrogen during fossil 
fuel burning, which, with increased sulfur emission, causes acid rain. 


31876 Heavy metal accumulation in the sediments of a Washing- 
ton lake. Wisseman, R.W.; Cook, S.F. Jr. (Evergreen State Coll., 
Olympia, WA). Bull. Environ. Contam. Toxicol.; 18: No. 1, 77-82(Jul 
1977). 

Freshwater and marine sediments are known to be potential 
sinks for heavy metals discharged into the atmosphere and into 
water through man’s activities. Under natural conditions lake sedi- 
ments may concentrate heavy metals to a certain extent over sur- 
rounding geological material. Wapato Lake Tacoma, Washington, is 
accumulating high levels of certain heavy metals, particularly lead 
and zinc, in its sediments from street surface contaminants. Chromi- 
um, lead, zinc, and cadmium were found to have a negative correla- 
tion between concentration and distance from the conduit draining 
Interstate Highway 5 and city streets. The rate of falloff of these 
metals follows the order Cr > Pb > Zn > Cd. Chromium and lead 
have a particularly high rate of falloff in the shallow area of 
emergent vegetation at the north end of the lake. Zinc and cadmium 
show a more gradual falloff. The conduit at the north shore, receiv- 
ing drainage from a heavily traveled highway and city streets, is the 
major contributor of metals to the lake. No significant correlation 
was found between Co, Ni, and Cu with distance down the lake 
from the north shore conduit. The lake has a history of copper 
sulfate treatments. Copper and cobalt exhibited a relatively narrow 
range of concentrations throughout the lake basin. The heavy metal 
accumulation in sediments is probably of widespread occurrence 
wherever street surface drainage is discharged directly into natural 
settling basins of this sort. 


31877 Removal of odorous aromatic amine environmental pollut- 
ants by chloramine-T. Trieff, N.M.; Ramanujam, V.M.S. (Univ. of 
Texas Medical Branch, Galveston). Bull. Environ. Contam. Toxicol.; 
18: No. 1, 26-28(Jul 1977). 

From 68. Annual meeting of the Air Pollution Control Asso- 
ciation; Boston, MA, USA (Jun 1975). 

A study of the reaction of some aromatic amines (e.g., some 
substituted anilines, emitted from industrial stacks or as sewage 
effluent ultimately becoming environmental contaminants) with 
chloramine-T has been made. Odor studies have been performed on 
the products as well as reactants using an odor test panel to deter- 
mine the odor threshold levels. From the preliminary studies it is 
concluded that this chlorinating technique may have application in 
air and water pollution control. 


31878 Hydrogeochemical and microbiological factors affecting 
the heavy metal chemistry of an acid mine drainage system. Nord- 





3294 ENERGY RESEARCH ABSTRACTS 


strom, D.K. Stanford, CA; Stanford Univ. (1977). 230p. University 
Microfilms Order No. 77-18,232. 

Thesis (Ph. D.). 

Abandoned copper mines in Shasta County, California con- 
tain massive sulfide ores and tailings which are being weathered and 
oxidized to form strongly acidic mine drainage. Effluents issuing 
from these ore bodies reach pH values as low as 0.8 and contain 
solute concentrations as high as 10,000 mg/ iron, 300 mg/1 copper, 
1200 mg/I zinc, 1000 mg/] aluminum, 10 mg/l] cadmium and 40,000 
mg/1 sulfate due to the oxidation of the sulfides to sulfuric acid. To 
determine the major sources and variations of acid discharges within 
a single watershed, an 18 month sampling program was carried out 
at critical points along the major streams. Water samples were 
analyzed for all major constituents and the results, along with 
discharge measurements and microbiological samples, were used to 
identify the major controls on the dissolved solute concentrations 
from their sources to their entrance to a reservoir several kilometers 
downstream. High concentrations of iron, copper, zinc, cadmium 
and sulfate in the initial effluent are governed by the oxidative 
breakdown of massive fine-grained pyritic ore by ground-waters 
infiltrating faults and stoped out areas within a gentle syncline. High 
concentrations of sodium, potassium, calcium, magnesium and alumi- 
num result from contact of these acid waters with the rhyolitic wall 
rock. Gypsum solubility provides an upper limit to the calcium 
concentrations whereas the other major cations are limited only by 
the solubility of such readily dissolved minerals as mite, alum, 
goslarite, chalcanthite and melanterite, and the natural abundance of 
the original rock. 


31879 Mercury in waters and bottom sediments of some selected 
Mazurian lakes. Krasnicki, K. (Agricultural and Technical Acade- 
my, Olsztyn, Poland); Szczepanski, A. Pol. Arch. Hydrobiol.; 24: No. 
3, 383-387(1977). 

The degree of mercury pollution in the natural environment 
of some selected Mazurian lakes situated in the vicinity of Mikolajki 
was evaluated on the basis of an analysis of the bottom sediments 
= near-bottom waters. No local sources of contamination were 
‘ound. 


31880 Hydrochemical study of Kamienno and Kwiecko Lakes. 
Part II. Data of 1971—1972 (after the power station at Zydowo was 
set in operation). Korzeniewski, K.; ~ ye ge R. (Higher 
School of Education, Slupsk, Poland). Pol. Arch. Hydrobiol.; 24: No. 
1, 147-154(1977). 

The morphometric conditions of the Kwiecko and Kamienno 
Lakes have changed after the linking of the two lakes as reservoirs 
for the power station at Zydowo. Correlations between the water 
levels, the surface area of the lakes and their volumes were studied at 
the different variants of the power station work. The violent dis- 
placement of the waters in the lakes caused the disappearance of the 
thermal-oxygen stratifications and the formation of new hydroche- 
mical conditions. Comparison of ion balances from the time before 
and after the power station was set in operation indicates the 
inclusion of the substances deposited in the bottom sediments or 
derived from the flooded areas into the circuit of the circulating 
matter. 


31881 Differential sensitivity of estuarine and open-ocean dia- 
toms to exotic chemical stress. Fisher, N.S. (Woods Hole Oceanogra- 
phic Inst., MA). Am. Nat.; 111: No. 981, 871-895(1977). 

A review is given of studies of the adaptations of phytoplank- 
ton isolated from different marine environments and the correlation 
of these adaptations to specific kinds of environments with experi- 
mentally determined vulnerability to alien biotic stress. Chemicals 
used were polychlorinated biphenyls (PCB), Adamantane, Bromo- 
phenyloctane, and nitroethane. The data indicate that phytoplankton 
and other organisms which have evolved in and adapted to physical- 
ly variable environments would, because of their adaptations, be 
better able to tolerate any toxic compound (and possibly any pertur- 
bation) than would morphologically similar organisms adapted to 
stable environments. Further experimental evidence suggests the 
degree of sensitivity of phytoplankton to pollutants may be correlat- 
ed with certain adaptations of their membrane systems; open-ocean 
cells, whose membrane systems permit nutrient exploitation and 
maximal growth at low ambient concentrations, have lower resis- 
tance to perturbation than estuarine algae, whose membranes are 
capable of tolerating rapidly fluctuating environmental conditions. 


31882 Gas chromatographic-mass spectrometric identification of 
phenols and aromatic acids in river waters. Matsumoto, G.; Ishiwa- 
tari, R.; Hanya, T. (Tokyo Metropolitan Univ.). Water Res.; 11: No. 
8, 693-698(1977). 

The ethyl acetate extracts of water samples from two urban 
rivers in Tokyo were analyzed for phenols and aromatic acids by 
using a combined gas chromatograph—mass spectrometer after sepa- 
rating by solvent extraction and silica gel column chromatography. 
The following phenols and aromatic acids were identified: pentach- 
lorophenol, bisphenol A, phthalic acid, trimesic acid, p-hydroxyben- 
zoic acid, vanillic acid, syringic acid, p-coumaric acid, and ferulic 
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acid. The presence of o- and m-hydroxybenzoic acids were suggest- 
ed by mass fragmentography. The sources of those compounds are 
considered. 


31883 Trace metal species in fresh waters. Florence, T.M. (Aus- 
tralian Atomic Energy Commission Research Establishment, Lucas 
Heights). Water Res.; 11: No. 8, 681-687(1977). 

A recently proposed trace metal speciation scheme was ap- 
plied to the determination of the chemical forms of copper, lead, 
cadmium and zinc in four natural fresh waters and a tap water. 
Studies were also made on the reliability of the technique, and of the 
effect of various methods of storage on the speciation results. The 
measurements showed that (a) copper in the river and reservoir 
samples was associated mainly with organic matter, probably organ- 
ic colloids; (b) lead was divided between stable inorganic and 
organic forms, but one particular inorganic lead species predominat- 
ed; (c) cadmium existed almost entirely as labile ionic forms; (d) zinc 
was divided between labile ionic species and a stable inorganic form; 
very little zinc was associated with organic colloids, and (e) the trace 
metals were not combined with inorganic colloids. Samples stored in 
polyethylene containers for over three weeks at 25°C or 4°C 
showed little change in either total metal concentration or metal 
speciation. Freezing, however, caused some irreversible changes. 


31884 Removal of chromium(VI) from dilute aqueous solution by 
activated carbon. Huang, C.P. (Univ. of Delaware, Newark); Wu, 
M.H. Water Res.; 11: No. 8, 673-679(1977). 

The removal of chromium(VIJ) by activated carbon, filtrasorb 
400, is brought by two major interfacial reactions: adsorption and 
reduction. Chemical factors such as pH and total Cr(VI) that affect 
the magnitude of Cr(VI) adsorption were investigated. The adsorp- 
tion of Cr(VI) exhibits a peak value of pH 5 to 6. The particle size of 
carbon and the presence of cyanide species do not change the 
magnitude of chromium removal. The reduced Cr(VJ), e.g., Cr(III) 
is less adsorbable than Cr(VI). The free energy of specific chemical 
interaction, AG/sup chem/ was computed by the Gouy—Chap- 
man—Stern—Grahame model. The average values of AG/sup 
chem/ are -5.57 RT and -5.81 RT, respectively, for Cr(VI) and CN. 
These values are significant enough to influence the overall magni- 
tude of Cr(VI) and CN adsorption. Results also indicate that 
HCrO, and Cr2O;7> are the major Cr(VI) species involved in 
surface association. 


31885 Determination of copper in water by means of chalcocite 
copper ion-selective electrode. Hulanicki, A.; Trojanowicz, M.; vel 
Krawczyk, T.K. (Univ., Warsaw). Water Res; 11: No. 8, 627- 
630(1977). 

The possibility of determination of copper in natural waters 
was tested by direct potentiometry with chalcocite copper sensitive 
ion selective electrode. This can be carried out for the copper 
concentration down to 6 ygl~' when the standard additions proce- 
dure is used. The electrode characteristics were investigated and as a 
medium was proposed a TFB solution containing Tris, potassium 
fluoride and potassium nitrate. However at the extreme low concen- 
trations of copper the water samples after addition of TFB should be 
heated to boiling. In these conditions the accuracy of determination 
for the average of five measurements is not worse than 25 percent, 
and precision is of the order of 20 percent. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 31784, 31786, 31789, 31809, 
31813, 31815, 31816 ‘ 


31886 (CONF-750929—, pp 213-230) Availability of sediment- 
bound cobalt, silver, and zinc to a deposit-f clam. Luoma, S.N.; 
Jenne, E.A. (Geological Survey, Menlo Park, CA). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The availability to Macoma balthica of sediment-bound 
metals was dependent upon the physical-chemical nature of the 
metal-sediment association. Laboratory studies of bioaccumulation 
from individual sedimentary trace-element sinks labeled with radio- 
active tracers of silver, cobalt, and zinc indicated that bioavailability 
varied among metals within a given sink and among sinks for a given 
metal. Little bioaccumulation was observed from several sinks that 
may be common in nature, e.g., little zinc or cobalt uptake was 
observed when those metals were coprecipitated with amorphic iron 
oxide or manganese oxide. However, silver, cobalt, and zinc were all 
taken up from detrital organics, and silver was accumulated by the 
clam from the iron oxide precipitate. Even quantitatively minor sinks 
within aquatic sediments may be important sources of some metals 
for M. balthica. Uptake rates of cobalt and zinc from biogenic 
carbonates (e.g., crushed clam shells) were significantly greater than 
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rates of uptake from other sinks. Likewise, silver uptake from both 
biogenic carbonates and synthetic calcites was greater than silver 
uptake from iron oxides or detrital organics. Sinks from which 
bioaccumulation of bound metals was greatest also showed the 
greatest rate of sediment-to-water desorption of metals. When such 
sinks are abundant in nature, bioavailability of sediment-bound 
metals may be enhanced both through increased uptake from ingest- 
ed particulates by deposit feeders and through increased sedimentary 
desorption, which results in higher concentrations of solute metals. 


31887 (CONF-750929—, pp 623-627) Radionuclides in Canada 
goose eggs. Rickard, W.H.; Sweany, H.A. (Battelle Pacific North- 
west Labs., Richland, WA). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Low levels of radionuclides were measured in Canada goose 
eggs taken from deserted nests from 20 Columbia River islands on 
the Energy Research and Development Administration’s Hanford 
Reservation. Potassium-40, a naturally occurring radionuclide, was 
the most abundant radionuclide measured in £88 contents and egg- 
shells. Strontium-90 was incorporated into cogs ells and '°7Cs into 
inner egg contents. Manganese-54, Co, and Zn were more abun- 
dant in inner egg contents than in eggshells. Cerium-144 was detect- 
ed in the eggshell but not in the inner egg. 


31888 (CONF-780110—5) Application of a microprocessor 
system to stream monitoring. Oakes, T.W.; Shank, K.E. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 12p. 
Dep. NTIS, PC A02/MF A0O1. 

From 11. symposium on radiation instrumentation; San 
Diego, CA, USA (17 Jan 1978). 

Low-level liquid wastes originating from the Oak Ridge 
National Laboratory (ORNL) are discharged, after treatment, into 
White Oak Creek, which is a small tributary of the Clinch River 
located in East Tennessee. Samples of White Oak Creek discharges 
are collected at White Oak Dam by a continuous digital proportional 
water sampler and analyzed weekly for radioactivity. The sampler 
contains a control system with a microprocessor that has been 
programmed to solve nonlinear weir equations. This system was 
designed and installed at ORNL by the Instrumentation and Con- 
trols Division and was tested by the Environmental Surveillance and 
Evaluation Section of the Industrial Safety and Applied Health 
Physics Division. The control system was designed to measure water 
flow rates from 0 to 334 ft*/sec to within 0.1%. Results of our test 
program and possible applications to other liquid sampling needs are 
discussed. 


31889 (UCRL—52381) Radionuclides in the marine environment 
near the Farallon Islands. Noshkin, V.E.; Wong, K.M.; Jokela, T.A.; 
Eagle, R.J.; Brunk, J.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 6 Jan 1978. Contract W-7405-ENG-48. 2Ip. 
Dep. NTIS, PC A02/MF AO1. 

Isolated sediment areas containing plutonium and cesium ra- 
dionuclide concentrations exceeding Pacific Ocean global radionu- 
clide fallout levels have been reported in the Farallon Islands radio- 
active waste disposal area, west of San Francisco. We find the total 
239 240Py and '7Cs inventory of Farallon water columns to be 
within global fallout levels. The quantity of these radionuclides from 
nonfallout sources contaminating the sedimentary environment is 
unknown, but their contribution to the total water column inventory 
is insignificant compared with present fallout levels. Fish and inver- 
tebrates from the disposal region contain body burdens of 7°%*?4°Pu 

and '*’Cs no greater than similar species exposed to global fallout. 
Within deep (2000 m) Farallon sediments, we do find that ***Pu 
concentrations exceeding anticipated fallout levels are being remobi- 
lized to bottom waters. Fallout plutonium appears to be displaced 
laterally from the continental shelf down the slope into deeper 
offshore waters. Remobilized waste from the disposal site probably is 
displaced in the same manner. 


WATER 


31890 (UCRL—80686) Preconcentration of plutonium radionu- 
clides from natural waters. Wong, K.M.; Nioshkin, V.E.; Jokela, 
T.A. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Feb 1978. Contract W-7405-ENG-48. 12p. (CONF-780212— 
1). Dep. NTIS, PC A02/MF AOl1. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

A large volume water sampler using manganese dioxide im- 
pregnated cartridges for the in situ separation of plutonium in sea 
water and ground water was studied. Plutonium concentrations 
obtained by this technique are compared with a radiochemical 
coprecipitation method. Consistent results were obtained between 
the two methods for water samples from the Pacific Ocean and 
Enewetak lagoon. Different results were noted from samples collect- 
ed in the Enewetak reef and ground water stations. Using this 
preconcentration technique and the coprecipitation method it was 


ENVIRONMENTAL SCIENCES, AQUATIC 3295 


shown that the physical-chemical characteristics of Pu in Enewetak 
reef and ground water are different from the lagoon and open ocean. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 31868 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 32057 


31891 (CONF-771043—3) Interactions of Corbicula sp. with 
power plants. Mattice, J.S. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 42p. Dep. NTIS, PC A03/MF 
AOl. 

From 1. international corbicula symposium; Fort Worth, TX, 
USA (13 Oct 1977). 

There are three perspectives with which to view the interac- 
tion of Corbicula and power plants: as a fouling agent; as an 
important part of the natural ecosystem; and as a — species 
for use in waste heat aquaculture. The first two of these interactions 
are essentially negative in character, since they involve avoidance of 
impacts either of Corbicula on power plant operation or of power 
plant operation on Corbicula. Condenser fouling by these claims has 
been controlled by mechanical means or by continuous chlorination. 
Our data support the — for using heated water to control 
fouling and a model determining required thermal dosing is 
presented. Preliminary data also indicate potential for control by 
combining simultaneous short-term exposure to hot water and chlo- 
rine. The third of the interactions is essentially positive in character. 
The use of thermal effluents in Corbicula aquaculture systems is 
proposed. 


31892 (LA—6979-MS, pp 99-106) Flywheel energy storage. 
Spence, R.W. Sep 1977. 

In Environmental control technology R and D requirements 
for energy storage systems. 

Flywheel energy storage is almost, if not completely, free of 
environmental problems. Perhaps the most important consideration 
for electric utility energy storage plants is the recognition that noise 
needs to be handled from the earliest design stages. No other 
environmental issue appears relevant in the light of our present 
knowledge. For vehicular use of flywheel energy, the main consider- 
ation appears to be convincing proof that the use of the flywheel 
introduces no added danger to the local environment. Such proof 
can ultimately only come from successful demonstration. Prior to 
that, however, it should be possible to establish safe design criteria in 
every area in question. 


31893 er MS, pp 107-117) Thermal energy storage. Pe- 
terson, R.W. Sep 

In Be bande control technology R and D requirements 
for energy storage systems. 

A possible impact is thermal pollution. Storage of hot water 
in underground confined aquifers has the additional potential for 
environmental impact in possible effects on nearby potable wells 
(pollution, quantity modification), ground subsidence, effect on other 
nearby underground resources, thermal effect on plant roots, seismic 
effects, and possible waste disposal problems. 


31894 (PB—272804) Effects of thermal discharges on physico- 
chemical processes and water quality, Vistula River, Poland. Final 
report Jan 73—Dec 75. Dojlido, J.R. (Institute of Meteorology and 
Water Management, Warsaw (Poland)). Jun 1977. 184p. NTIS PC 
A09/MF AO1. 

A study on the influence of thermal water discharge from the 
Koezienice power plant on thermal regimes and water quality of the 
Vistula River was carried out between January 1973 and December 
1975. Results of field survey of the thermal plume indicate that 
under non-extreme conditions of low flow and full capacity oper- 
ation (1) the maximum stretch influence of heated water was 50 km 
and (2) theoretical models for estimating average temperature of 
cross-sections downstream are adequate. The re olen of thermal 
water discharge on water quality was small and shown mainly by 
decrease in dissolved oxygen and increase in nitrite concentration. 


31895 Population dynamics of young-of-the-year fish in a rservoir 
receiving heated effluent. Ruelle, R.; Lorenzen, W.; Oliver, J. (Fish 
and Wildlife Service, Clemson, SC). pp 46-67 of Proceedings of the 
conference on assessing the effects of power-plant-induced mortality 
on fish populations. Van Winkle, W. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, TN, USA (2 May 


1977). 
See CONF-770501—. 
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Limnetic young-of-the-year fish populations were sampled by 
trawl in 1973, before significant heated discharges began from a 
South Carolina nuclear power plant, and in 1974 to 1976, after the 
plant was in operation. Three endemic forms were yellow perch 
(Perca flavescens), black crappie (Pomoxis nigromaculatus), and 
sunfishes (mostly bluegill, Lepomis macrochirus). Threadfin shad 
(Dorosoma petenense) were introduced in early 1974 and were 
included in the study. Increases in water temperatures were in direct 
proportion to the amount of power generated by the plant and were 
greatest in the deeper water. Catches of yellow perch, black crap- 
pies, and sunfishes declined between 1973 and 1975. Catches of 
yellow perch and black crappies were highest at the control station 
and lowest at the heated water discharge. Sunfish catches were low 
at all sampling stations after power generation began, but it is 
unclear whether the decrease in numbers resulted from aging of the 
reservoir and other natural changes or from the man-induced in- 
crease in water temperatures. Threadfin shad catches did not change 
noticeably during the study. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 31819 


31896 (LA—6979-MS, pp 45-59) Pumped hydroelectric energy 
storage. Kaufman, E.L. Sep 1977. 

In Environmental control technology R and D requirements 
for energy storage systems. 

The environmental impacts from the construction, operation, 
and abandonment of pumped hydro facilities are not thought to be 
severe. The primary impacts are to land use and aesthetics, under 
normal operation. Secondary impacts are to flora and fauna in the 
immediate vicinity of the site—flora from site clearing—fauna from 
modified ecosystem change to the site area. Both primary and 
secondary impacts are temporary and time-limited since the site can 
be returned to essentially the original state. Two abnormal conse- 
quences can occur: (1) dam or dike failure of a surface reservoir, and 
(2) roof collapse of an underground reservoir. Impoundment struc- 
ture failure of a surface reservoir will result in local flooding and 
perhaps damage to a downstream area. Roof collapse at an under- 
ground reservoir could result in underground facility flooding and 
perhaps lead to overlying rock collapse and cave to the surface. 
These are engineering problems that can be avoided if good design 
practice, which is available, is followed. Water seepage through, 
under, or around a surface reservoir impoundment structure can be 
detected by physical inspection or could be remotely monitored. 
Microseismic sensors might detect fracture occurrence at under- 
ground facilities and thereby allow appropriate control action. 


REGULATIONS 


REFER ALSO TO CITATION(S) 30237, 32104 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


31897 (LBL—5299, pp 90-120) Environmental research. 1976. 

In Energy and environment. Annual report, 1975. 

The cell membrane project seeks the role of membranes in 
damage and protection of cells against environmental effects. The 
ecosystem stability and dynamics project involves perturbation and 
other experiments on freshwater microbiomes in order to study their 
nutrient regeneration and stability properties with the goal of devel- 
oping stability indicators. This work is also coordinated with theo- 
retical analysis of general ecosystem dynamics. The pollutant avail- 
ability study is designed to study what factors determine the uptake 
of trace metals by invertebrates in the San Francisco Bay after 
dredging and subsequent spoiling operations. Socio-economic and 
climatological effects of large scale implementation of solar conver- 
sion technologies are under study as well as the socio-economic 
effects of development of the Geysers geothermal steam field on the 
surrounding community. The indoor air pollution project concen- 
trates on the contaminants generated by indoor combustion such as 
cooking on a gas stove. The atmospheric aerosol project is designed 
to elucidate the nature of atmospheric particulates and to determine 
the role of catalytic gas-particulate reactions in determining atmos- 
pheric chemistry. (PCS) 
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SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 30150, 31108, 31109, 31111, 
31112, 31113, 31119, 31121, 31128 


31898 (LA—6979-MS, pp 1-4) Environmental control technology 
R and D requirements for energy storage Kaufman, E.L.; 
Ledbetter, J.O.; Hassenzahl, W.V.; Keller, W.E.; Krupka, M.C.; 
Spence, R.W.; Peterson, R.W. Sep 1977. 

In Environmental control technology R and D requirements 
for energy storage systems. 

is report discusses the environmental impacts and known 

control techniques, and recommends the development of technology 
to control those impacts that are not now controllable for six storage 
systems. The systems are: lead-acid battery, pumped hydro, super- 
conducting magnet, compressed air, flywheel, and thermal energy 
storage systems. Control technology development is recommended 
for presubsidence detection for underground facilities and stibine 
monitoring for lead-acid battery systems. Several studies are recom- 
mended from which further assessment of R and D requirements can 
be determined. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 30571, 31108, 31111, 31112, 
31113, 31120, 31122 


31899 (LA—6979-MS) Environmental control technology R and 
D requirements for energy storage systems. Kaufman, E.L.; Ledbet- 
ter, J.O.; Hassenzahl, W.V.; Keller, W.E.; Krupka, M.C.; Spence, 
R.W.; Peterson, R.W. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Sep 1977. Contract W-7405-ENG-36. 13lp. Dep. NTIS, PC A07/ 
MF AOl1. 

The results of an extensive literature search have revealed 
many environmental impacts that can be expected to occur upon the 
implementation of the various energy storage technologies. The 
range of impacts is not limited solely to the physical plant housing 
the technology. An installation for an industrial flywheel storage 
device has few environmental impacts, which is also true for a 
similar installation for lead-acid batteries. However, to achieve wide 
usage of lead-acid batteries as a storage system, the expansion of 
mining and smelting of lead will be required. The mining and 
smelting operations cause larger environmental impacts than the 
operation of the battery energy storage facility. Flywheels used for 
transportation locomotion present a potentially dangerous situation 
resulting from flying fragments from accidental collision. It must be 
assumed that engineering design will mitigate this problem as it 
would for batteries in cars. A certain amount of impact commonality 
exists among the various systems. The environmental impacts from 
facility construction before use and disposal after use are essentially 
the same for each of the storage technologies except where decon- 
tamination operations would be required. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 30432 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO 70 CITATION(S) 32125, 32131 


31900 Depth distribution of adult chinook salmon (Oncorhynchus 
tshawytscha) in relation to season and gas-supersaturated water. Gray, 
R.H.; Haynes, J.M. (Battelle Pacific Northwest Labs., Richland, 
WA). Trans. Am. Fish. Soc.; 106: No. 6, 617-620(Nov 1977). 
Pressure-sensitive radio transmitters were used to determine 
swimming depths of adult chinook salmon (Oncorhynchus tshawyts- 
cha) in relation to season and gas-supersaturated water in the lower 
Snake River, southeastern Washington. Thirty radio-tagged fish, 15 
with external and 15 with internal transmitters, were monitored in 
supersaturated water in spring 1976. Nine fish with internal and 30 
with external transmitters were monitored in the absence of supersa- 
turation in fall 1976 and spring 1977 respectively. Spring chinook 
salmon spent about 89 percent of their time below the critical 
supersaturation zone in 1976. Swimming depths of fall 1976 and 
spring 1977 chinook, migrating in normally saturated water, were 
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shallower and differed significantly from those of fish migrating in 
supersaturated water in spring 1976. 


31901 Genetic variation in pika populations. Glover, D.G. (Sa- 
vannah River Ecology Lab., Aiken, SC); Smith, M.H.; Ames, L.; 
Th J.; Dubach, J.M. Can. J. Zool; 55: No. 11, 1841-1845(Nov 

Analysis of 26 genetic loci by horizontal starch gel electro- 
phoresis was performed on 197 pikas from one Montana and four 
Colorado populations. Only four loci were polymorphic within 
populations and individual heterozygosity was low for a mammal 
(anti H = 1.1%). The Montana and Colorado populations were fixed 
for alternate allelles at three loci. Because of the insular nature of 
pika habitat, drift is probably important in determining low hetero- 
zygosities and genetic similarities measured between widely separat- 
ed pika populations. 


31902 Chemoreception in the blue crab, Callinectes sapidus. 
Pearson, W.H.; Ola, B.L. (National Marine Fisheries Service, High- 
lands, NJ). Biol. Bull.; 153: No. 2, 346-354(Oct 1977). 

The aims of the study were to observe the feeding behavior of 
the blue crab under laboratory conditions and select those compo- 
nents of the feeding repertoire that appeared to be most sensitive to 
the presence of sapid substances, utilize the selected behavioral 
components to determine the threshold concentration at which a 
food extract is detected, and examine the effects of food deprivation 
upon the detection threshold. Results showed that: (1) An increase in 
the rate of antennule flicking and gill bailing upon presentation of sea 
water solutions of a freeze-dried clam extract indicated detection of 
sapid substances by the blue crab, Callinectes sapidus. (2) The 
threshold concentration at which crabs detected the sapid solution 
was 10 (E-15) g/liter. Feeding behaviors were released at higher 
concentrations, 10 (E-1) to 10 (E-2) g/liter. (3) Food deprivation for 
six days lowered the threshold for feeding behaviors but did not 
affect the detection threshold. 


31903 Coexistence, equilibrium, and nutrient sharing among phy- 
toplankton species of the Gulf of Maine. Hulburt, E.M. (Woods Hole 
Oceanographic Inst., MA). Am. Nat.; 111: No. 981, 967-980(1977). 

Observations at near surface levels in the Gulf of Maine in 
September of 1966 show that phytoplankton species coexist in equi- 
librium with any losses through sinking balanced by growth through 


sharing nutrient. This hypothetical equilibrium is justified, and 
brought clearly into focus, by observations at deeper levels, where 
just the opposite occurs: lack of equilibrium and lack of balance 
between cell loss and nutrient gain. Comparison of observation and a 
mathematical model makes clear an unbridgeable distinction. What 
you can know so clearly from the model, that under equilibrium 
conditions coexisting species are prevented from not existing, you 
can never know from observing. All you can know is that they exist, 
when you observe. Moreover, it would be wrong to say that the 
species that are not observed in September do not exist or are 
excluded, when these species always dominate in spring. For such 
species are potentially present when they are not actually present, in 
September. Otherwise there would be no continuity of these species. 


31904 (BNWL-tr—285) Studies on the movement of salmon and 
trout fry over the stream bottom and the invertebrate fauna in tempo- 
rarily flooded areas. Lillehammer, A. Translated from Fauna (Oslo); 
27: No. 2, 69-73(1974). 10p. Dep. NTIS, PC A02/MF AOl. 

The recordings showed that the fry moved several meters 
during increases in the water level, and that they also can move up 
into small streams during the times when they have increased water 
supply. Investigations of the invertebrate fauna in newly-flooded 
areas showed that as soon as 5 days later a considerable population 
of easily-moving insects had arisen, and that the total animal popula- 
tion was considerable. Likewise, it was discovered that even flooded 
grassy turf may support a very large population of certain fresh- 
water insects, where hard-bottom forms are also represented. The 
great majority of invertebrate forms which were detected utilize 
vegetation and the organic material which the floodplains have to 
offer. The recordings show that the fry which move during flooding 
have a good selection of aquatic nutrients to choose from after a 
relatively short time. This is even the case for those which move up 
into flooded vegetation. The movement of the fry may thus be 
attributed to the fact that they are looking for an environment with 
less current, but also to the fact that they are searching for food. The 
movement into streams which was observed may also be explained 
in the same manner. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 31921, 31926, 31933, 31937, 
31939, 31940, 31941, 31942, 31943, 31947, 31975, 32012, 32066, 
32111, 32120, 32126, 32127, 32132, 32156, 32171 
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31905 (CONF-750929—, pp 36-51) Methylation of platinum by 
methycobalamin. Taylor, R.T.; Hanna, M.L. (Univ. of California, 
Livermore). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Incubation of micromolar levels of potassium hexachloropla- 
tinate (K2PtCle) and methylcobalamin (MeB-12) results in the com- 
plete conversion of MeB-12 to aquocobalamin (aquoB-12). Demethy- 
lation is optimal at approximately pH 2.0 and is accelerated by the 
addition at pean tetrachloroplatinate (K2PtCl,). The reaction is 
stoichiometric between MeB-12 and the K2PtCle added (1:1). Isos- 
bestic points at 492, 367, and 335 nm during the course of the 
reaction indicate that MeB-12 is demethylated to aquoB-12 with no 
accumulation of corrinoid intermediates. 


31906 (CONF-750929—, pp 52-62) Microbial transformation of 
a soluble organoplutonium complex. Robinson, A.V.; Garland, T.R.; 
Schneiderman, G.S.; Wildung, R.E.; Drucker, H. (Battelle Pacific 
Northwest Labs., Richland, WA). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Plutonium-resistant fungi were isolated from a Ritzville silt 
loam using standard enrichment techniques as a first phase in investi- 
gations to determine if microorganisms were capable of modifying 
plutonium form in soil. To determine if resistant cultures were 
capable of altering the form of a soluble organoplutonium complex 
[Pu2(DTPA)s], the investigators grew plutonium-resistant fungi in 
liquid culture containing this compound, and the form of plutonium 
in cells and exocellular media was chemically characterized using gel 
permeation chromatography, thin-layer Rm agrow = aay. p 8 and thin- 
layer electrophoresis. A resistant organism, capable of transporting 
plutonium into the cell, was shown to modify the form of plutonium. 
The presence of several plutonium-containing cellular and exocellu- 
lar components that differed from Pu2(DTPA)s in chromatographic 
and electrophoretic behavior was demonstrated in the fungal culture. 
The components exhibited a negative charge and globular protein 
equivalent molecular weights of less than approximately 3000. 


31907 (CONF-750929—, pp 488-506) In vivo and in vitro uptake 
of mercury and copper into discrete regions of mouse-liver nuclei. 
Hardy, K.J.; Bryan, S.E. (Univ. of New Orleans). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Mouse-liver nuclei from control animals were fractionated 
into genetically inactive, condensed regions (heterochromatin) and 
genetically active, noncondensed regions (euchromatin) by differen- 
tial centrifugation after shearing, mercury and —— were also 
monitored by atomic-absorption spectroscopy in the heterochroma- 
tin regions. Fractionation of liver nuclei from animals challenged for 
1 or 2 months with dietary cupric chloride showed an eightfold 
enrichment of copper into heterochromatin relative to euchromatin. 
However, in animals similarly challenged with mercuric chloride, 
there was a 20-fold accumulation of mercury in euchromatin relative 
to heterochromatin. By use of gel filtration and equilibrium dialysis 
to measure in vitro binding under relatively physiologic conditions 
of pH (6.0 to 7.0) and ionic strength [standard saline citrate (SSC) or 
saline], the condensed and noncondensed chromatin fractions from 
control animals exhibited binding specificities toward exogenous 
mercury and copper similar to those observed in the in vivo metal- 
challenged experiments. The level of mercury bound to euchromatin 
in vitro, measured either in physiologic or in dilute salt solutions, 
was comparable (approximately 3.0 wg of mercury per milligram of 
DNA) to in vivo euchromatin-bound mercury after 1 month of 
challenge with dietary metal. In contrast, copper showed little or no 
selectivity for the nuclear fractions in dilute salt solution and dis- 
played patterns that mimic in vivo binding only under conditions 
more closely resembling physiologic (saline) solution. Removal of 
proteins from the chromatin fractions resulted in a complete loss of 
binding specificity for each metal. 


31908 (CONF-760927—, pp 236-247) Glucose-6-phosphate dehy- 
drogenase response of postnatal lungs to NO. and Os. Lunan, K. D: 
Short, P.; Negi, D.; Stephens, R.J. (Stanford Research Inst., Menlo 
Park, CA). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
Ss 4 and epithelial cells; Richland, WA, USA (27 Sep 1976). 

ulmonary macrophage and epithelial cells. 

The glucose-6- shoophats dehydrogenase (G6PDH) content of 
rat lungs does not increase until after 15 days of age following 3 days 
of exposure to 14 ppM NO: and until after 20 days of age with the 
similar exposure to 0.9 ppM Os. The enzyme response to either gas 
increases linearly with age. With NO» it plateaus at 40 to 50 days, 
but with Os; it peaks at 35 days of age and then drops sharply. In the 
linear regions the NO2 response is always about 50% greater than 
the Os response. Continuous exposure to Os; beginning at 10, 20, or 
25 days produces about the same enzyme reponse by 33 days as a 3- 
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day exposure beginning at 30 days. With 30- to 45-day-old rats, 
continuous NO: exposure produces a maximal G6PDH response at 
between 3 and 7 days, which then drops by 20% by 14 days of 
exposure. In contrast, in animals allowed to recover in air after 3 
days of exposure, the G6PDH returns to normal by 14 days. The 
capacity for G6PDH response begins at about the time of weaning. 
Dietary factors have not been implicated in this response to oxidant 
gases. 


31909 (CONF-760927—, pp 280-297) Secretion of disaturated 
phosphatidylcholine by cultures of type II alveolar cells. 
Mason, R.J.; Williams, M.C.; Dobbs, L.G. (Univ. of California 
School of Medicine, San Francisco). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Type II alveolar cells make and secrete pulmonary surface- 
active material. Factors that control secretion are not well under- 
stood but are potentially important in the management of respiratory 
distress syndromes. We have develo a primary culture method 
for isolating type II alveolar cells. A partially purified population is 
obtained by enzymatic digestion of lung with trypsin and bouyant 
density centrifugation. The population is further purified by differen- 
tial adherence. The cultured cells are 89% type II cells and represent 
65% of the type II cells originally plated. To study secretion, we 
incubate the cells with ['C]choline for 20 hr, wash away the 
medium and nonadherent cells, add fresh medium, incubate for 30 
min for reequilibration, and then incubate for a subsequent 60 min 
with or without pharmacologic agents. The medium is analyzed for 
radioactive disaturated phosphatidylcholine (DSPC). Basal secretion 
is 5.7% of total cellular DSPC in 90 min. Secretion is stimulated to 
15.5% with phorbol myristate acetate (2 x 10~* M) and to 10.4% of 
cellular DSPC with the calcium ionophore A23187 (5 x 10~® M). 
Although we do not know the physiologic importance of the effect 
of phorbol myristate acetate, this compound does not appear to be 
cytotoxic in that it does not affect the ultrastructural appearance of 
type II cells or reduce the exclusion of the vital dye, erythrosin B. 
Primary cultures of type II cells are potentially valuable for studying 
many different metabolic processes. 


31910 Effects of harman and norharman on the mutagenicity and 
binding to DNA of Benzo[a] pyrene metabilites in vitro and on aryl 
hydrocarbon hydroxylase induction in cell culture. Levitt, R.C.; Le- 
graverend, C.; Nebert, D.W.; Pelkonen, O. (National Insts. of 
Health, Bethesda, MD). Biochem. Biophys. Res. Commun.; 79: No. 4, 
1167-1175(21 Dec 1977). 

Harman and norharman, two £-carboline derivatives known 
to exist in certain foods and to be formed during pyrolysis of tobacco 
and meat, were tested for mutagenic activity in the presence of 
benzo[a]pyrene, mouse liver enzymes, and Salmonella typhimurium 
TA98 in vitro. Both harman and norharman inhibit benzo[a]pyrene 
mutagenicity, benzo[a]pyrene metabolism (as measured by aryl hy- 
drocarbon hydroxylase activity), and the binding of all 
benzo[a]pyrene metabolites to DNA in vitro. Moreover, harman and 
norharman are quite toxic to cultures of hepatoma-derived H-4-II-E 
and Hepa-1! established cell lines and therefore were found to be 
very weak inducers of aryl hydrocarbon hydroxylase activity. 


31911 Direct effects of temperature on protein synthesis in vivo. 
Mathews, R.W. Biol. Bull.; 153: No. 2, 438-439(Oct 1977). 

Studies of temperature dependency of protein synthesis have 
yielded widely varying results. In reticulocytes Craig has found 
Qio’s of 2 and 3 for elongation rate and total protein synthesis 
respectively, at 24 to 40°C, and Qio about 8 for both processes at 10 
to 24°C. Complete cessation of protein synthesis is observed in E. 
coli at 8°C. The present study was carried out in the toadfish 
(Opsanus tau), a eurythermal marine species with a wide temperature 
tolerance (0 to 30°C). Fish acclimated to ambient summer tempera- 
ture (22°C) were transferred to the desired temperature 1 hr before 
experiment. Under MS-222 anesthesia, fish were injected with '*C- 
leucine and *H-inulin into the hepatic portal vein. After incubation 
for 1 to 15 min, depending on temperature, livers were rapidly 
excised and fractionated to obtain total incorporation into protein 
and the distribution of label between completed proteins and ribo- 
some-bound chains. The latter was used to determine polypeptide 
chain assembly time or elongation rate. In the temperature range 17 
to 30°C both elongation rate and total protein synthesis showed Qo 
= 2.5. Extrapolation of elongation rate data by means of an Arrhen- 
ius plot to 37°C yielded six amino acid residues/sec, the value found 
in rat and mouse liver. At temperatures of 7 to 17°C, Qio for 
elongation increased to 5.0. Little incorporation occurred at lower 
temperatures (4 to 7°C), and elongation rate could not be deter- 
mined. The results indicate three types of protein synthetic function 
in toadfish: first, highly active system with moderate Qio in the 
temperature range 17 to 30°C—this system functions as well as that 
of mammalian liver; secondly, an impaired system showing an ele- 
vated Qio in the range 7 to 17°C; and thirdly, a nearly inactive 
system at temperatures below 7°C. 
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31912 Effect of Escherichia coli DNA binding protein on the 
transcription of single-stranded phage M13 DNA by Escherichia coli 
RNA polymerase. Niyogi, S.K.; Ratrie, H. III; Datta, A.K. (Oak 
Ridge National Lab., TN). Biochem. Biophys. Res. Commun.; 78: No. 
1, 343-349(9 1977). 

E. coli DNA binding protein strongly inhibits the transcrip- 
tion of single-stranded rather than double-stranded phage M13 DNA 
by E. coli RNA polymerase. This inhibition cannot be significantly 
overcome by increasing the concentration of RNA polymerase. Nor 
does the order of addition of binding protein affect its inhibitory 

roperty: inhibition is evident whether binding protein is added 
cates or after the formation of the RNA polymerase—DNA com- 
plex. Inhibition is also observed if binding protein is added at various 
times after initiation of RNA synthesis. Maximal inhibition occurs at 
a binding protein-to-DNA ratio (w/w) of about 8:1. This corre- 
sponds to one binding protein molecule covering about 30 nucleo- 
tides, in good agreement with values obtained by physical measure- 
ments. 


31913 Preparation of trans-pyrimidine glycols by near-UV irra- 
diation. Hahn, B.S.; Wang, S.Y. (Johns Hopkins Univ., Baltimore). 
Biochem. Biophys. Res. Commun.; 77: No. is 947-952(8 Aug 1977). 

Near-uv irradiation of Thy, Me'Thy, Me2/sup 1,3/Thy, Ura, 
Me' Ura, and Me:/sup 1,3/Ura in the presence of hydrogen peroxide 
produced corresponding cis- and trans-glycols in approximately 20% 
yields. Similarly, Cyt, Me®Cyt, and Me2/sup 4,5/Cyt gave the 
corresponding glycols of Ura, Thy, and Thy, owing to facile dea- 
mination of the resultant Cyt glycols. Time sequence analysis of 
product-yields using '*C-labeled pyrimidines revealed that the yields 
of a product are also contingent on its stability. Importantly, this 
approach provides a novel method for the direct synthesis of trans- 
=— and for the preparation of certain radiation products in 
urthering our understanding of radiation chemistry and the biology 
of nucleic acids. 


31914 Amino-terminal sequence of phenobarbital-inducible cy- 
tochrome P-450 from rabbit liver microsomes: similarity to hydropho- 
bic amino-terminal segments of preproteins. Haugen, D.A. (Argonne 
National Lab., IL); Armes, L.G.; Yasunobu, K.T.; Coon, M.J. Bio- 
chem. Biophys. Res. Commun.; 77: No. 3, 967-973(8 Aug 1977). 

The amino-terminal sequence of two electrophoretically ho- 
mogeneous forms of rabbit liver microsomal cytochrome P-450, P- 
450LMz2 and P-450LM,, has been examined by automated Edman 
degradation. Methionine is the amino terminus of P-450LM2, and 17 
of the first 20 residues are hydrophobic, including two clusters of 
five consecutive leucines. The composition and sequence of this 
region are similar to those of the short-lived hydrophobic amino- 
terminal precursor segments of certain other proteins, especially 
myeloma immunoglobulin light chains and pancreatic zymogens. 
Multiple amino-terminal residues, including methionine, were detect- 
ed for P-450LM, suggesting the presence of several highly similar 
forms of P-450 or that partial proteolysis had occurred. 


31915 Apparent equivalence of the active-site glutamy] residue 
and the essential group with pK/sub a/ 6.0 in triosephosphate isomer- 
ase. Hartman, F.C.; Ratrie, H. III. (Oak Ridge National Lab., TN). 
Biochem. Biophys. Res. Commun.; 17: No. 2, 746-752(25 Jul 1977). 

An anomaly has existed with respect to the catalytic group of 
triosephosphate isomerase that effects proton transfer: based on 
kinetic studies the group has a pK/sub a/ of 6.0, whereas based on 
studies with affinity labels the group is a glutamyl carboxyl with 
pK/sub a/ of 3.9. To ascertain if these two pK/sub a/s represent two 
different active-site residues, we selected yeast isomerase for an 
evaluation of the pH-dependencies of V/sub max/ and K/sub M/, 
since this enzyme, in contrast to muscle isomerase used in earlier 
kinetic work, is sufficiently stable to permit studies at the low pHs 
necessary to discern a catalytic group with pK/sub a/ 3.9. From pH 
4.2 to 7.4 profiles of both V/sub max/ vs. pH and V/sub max//K/ 
sub M/ vs. pH exhibit single ionizations that correspond to groups 
with pK/sub a/s of 4.6 and 5.9, respectively. Since only one group 
can be detected in the V/sub max/ profile, we conclude that it 
represents the essential glutamyl carboxy] and that the acidity of this 
carboxyl is lowered to different extents in the muscle and yeast 
enzymes upon substrate binding. We propose that the group with 
pK/sub a/ 5.9 seen in the V/sub max//K/sub M/ profile is the 
secondary ionization of the substrate’s phosphate group. 


31916 Reduction in the degree of H4 acetylation during mitosis 
in Chinese hamster cells. D’Anna, J.A.; Tobey, R.A.; Barham, S.S.; 
Gurley, L.R. (Los Alamos Scientific Lab., NM). Biochem. Biophys. 
Res. Commun.; 77: No. 1, 187-194(11 Jul 1977). 

Long polyacrylamide gels and curve-resolving methods were 
used to separate and quantitate histone H4 acetylated subfractions 
from synchronized line CHO Chinese hamster cells. The proportion 
of internally acetylated H4 molecules was found to be highest during 
interphase. A reduction in the proportion of acetylated H4 occurred 
as cells entered mitosis, and a minimum was measured during pro- 
phase and metaphase, the periods of maximal chromosomal conden- 
sation. A rapid increase in the proportion of acetylated H4 was 
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observed as chromosomes became dispersed in telophase. These 
observations in proliferating cells are in accord with prior observa- 
tions in differentiating systems and support the concept that H4 
acetylation is minimal when chromatin is highly condensed and 
RNA synthesis is minimal. 


31917 Specific binding protein for 1,25-dihydroxyvitamin Ds in 
rat intestinal cytosol. Kream, B.E.; DeLuca, H.F. (Univ. of Wiscon- 
sin, Madison). Biochem. Biophys. Res. Commun.; 76: No. 3, 735-738(6 
Jun 1977). 

In the presence of 0.3 M potassium chloride and 0.5 mM 
dithiothreitol, rat intestinal cytosol contains two binding proteins for 
1,25-dihydroxyvitamin Ds (1,25-(OH)2Ds)' having sedimentation co- 
efficients of 3.2S and 5-6S. The 3.2S protein is specific for 1,25- 
(OH):Ds as determined by competition analysis, whereas the 5-6S 
protein binds 25-hydroxyvitamin Ds (25-OH-Ds) exclusively. 


31918 Fluocinolone acetonide: a potent inhibitor of mouse skin 
tumor promotion and epidermal DNA synthesis. Schwarz, J.A.; Viaje, 
A.; Slaga, T.J. (Oak Ridge National Lab., TN). Chem.-Biol. Interact.; 
17: No. 3, 331-347(Jun 1977). 

The relationship between the inhibition of mouse skin tumor 
promotion and the inhibition of epidermal DNA synthesis by the 
steroidal anti-inflammatory agent, fluocinolone acetonide (FA), was 
investigated. Simultaneous doses of either 10, 1, or 0.1 wg of FA and 
phorbol ester tumor promoter, 12-O-tetradecanoylphorbol-13-ace- 
tate (TPA), resulted in an almost complete inhibition of promotion, 
whereas 0.01 and 0.001 yg of FA resulted in inhibition rates of 82% 
and 15%, respectively. Likewise, simultaneous doses of 10 or 1 yg of 
fluclorolone acetonide (FCA) and TPA caused a nearly complete 
inhibition of promotion, whereas 0.1 wg of FCA decreased promo- 
tion by 62%. In general, as the dose of both steroids was increased, 
an increase in the tumor latency period was observed. With the 
exception of the borderline effect of 0.001 yg of FA, the above doses 
of FA inhibited epidermal DNA synthesis by at least 60% for a 24-h 
period. Topical treatment with 10 yg of FA resulted in an almost 
— inhibition of DNA synthesis for 6 days. The administration 
of 10 pg of FA 24h after TPA treatment brought about a maximal 
inhibition of DNA synthesis of 65%, as compared with a 98% 
inhibition in control mice whose DNA synthesis had not been 
prestimulated. That is, FA was not quite as effective on S-phase cells 
as on G-1 cells. There appears to be a relationship between the 
inhibition of tumor promotion and epidermal DNA synthesis. 


31919 Identification of albumin-synthesizing polysomes from 
mouse liver and a mouse hepatoma cell line. Brown, P.C.; Papacon- 
stantinou, J. (Oak Ridge National Lab., TN). Biochem. Biophys. Res. 
Commun.; 76: No. 1, 121-128(9 May 1977). 

Albumin- -synthesizing polysomes from mouse liver and mouse 
hepatoma cells in tissue culture have been localized on sucrose 
gradients with ‘I-labeled antimouse serum albumin used as a 
marker. Competition studies show that the ‘I-labeled antibody 
binds specifically to albumin-synthesizing polysomes from both tis- 
sues. The '*]-labeled polysomes from liver and hepatoma cells have 
identical sedimentation properties on sucrose gradients, which indi- 
cates that the polysomes range in size from 9 to 14 ribosomes. This is 
comparable in size to polysomes from rat liver and Morris hepatoma. 
One significant difference between these albumin-synthesizing poly- 
somes is that those extracted from hepatoma cells bind 70 percent 
less antibody than equivalent amounts of polysomes from liver cells. 
Since the level of albumin synthesis in the hepatoma cells is compa- 
rable to the level of albumin synthesis in vivo, this difference in 
antibody-binding capacity is not likely to be due to differences in 
polysomal content, but appears to be a characteristic difference 
between hepatoma and normal mouse liver cells. 


31920 Conformational changes in bacteriorhodopsin accompany- 
ing ionophore activity. Packer, L.; Konishi, T.; Shieh, P. (Univ. of 
California, Berkeley). Fed. Proc.; 36: No. 6, 1819-1823(May 1977). 

Planar membrane and liposome studies with bacteriorhodop- 
sin in purple membrane fragments are reported. Results show that 
(1) the activity of bacteriorhodopsin in the purple membrane is 
increased, as judged by greater photopotentials across planar mem- 
branes or proton translocation in liposomes, by cations, particularly 
bivalent cations as Ca**, and by applied electric fields. The effect of 
bivalent ions appears to be twofold, a direct effect on bacteriorho- 
dopsin oriented in different directions and promoting interaction of 
liposomes at the planar membrane interface. Applied electrical fields 
appear to affect orientation of purple membranes at the planar 
membrane interface. (2) Polymer stabilized black lipid membranes 
will prove quite useful for extending this test system for the study of 
ionophore activity of biological catalysts. (3) Bacteriorhodopsin in 
the purple membrane patch exhibits considerable thermal stability 
and this intrinsic stability is enhanced by treatment with bifunctional 
cross-linking reagents. (4) After chemical modification of bacterior- 
hodopsin in the light- or dark-adapted state, differences in proton 
pump activity are found in bacteriorhodopsin liposomes; these differ- 
ences are consistent with differences in the number of remaining free 
lysine and tryptophan residues. These results indicate that two 
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conformational states of the protein of bacteriorhodopsin are in- 
volved in its functioning as an ionophore. (5) Studies with bifunc- 
tional cross-linking reagents having a defined chain length indicate 
that the proton is transferred through a channel and/or pore present 
in the interior of the bacteriorhodopsin molecule rather than by a 
translocation mechanism. 


CYTOLOGY 


REFER ALSO TO CITATION(S) 31724, 31916, 31969, 32052, 
32068, 32116, 32117, 32120, 32135, 32161 


31921 (CONF-760927—, pp 248-263) Isolation and characteriza- 
tion of type II alveolar epithelial cells and alveolar macrop 
Kikkawa, Y.; Smith, F. (New York Medical Coll., Valhalla). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

A method was described for the isolation of viable and highly 
homogeneous population of type II alveolar epithelial cells from rat 
end rabbit lungs. After almost 500 such experiments, it was found 
that the purity of the preparation was 91 +- 7.0% and the viability 
was 92 +- 3.0%. Changes in trypsin concentration to 0.5% from the 
original 1% did not alter the gross yield of cells or the viability of 
these cells. The number of type II cells harvested with this method 
was 14.3 +- 3.0 x 10® cells from 3-kg white New Zealand rabbits. A 
new simplified method to stain type II cells is described. With the 
cells thus obtained, chemical characterization of type II cells and 
alveolar macrophages was performed. Type II cells were found to 
have a special capability of synthesizing palmitic acid from fatty acid 
precursors. Another feature of the type II cell is its ability to 
modulate unsaturated lecithins to a disaturated lecithin class. These 
two features were significantly different from macrophages. It is 
suggested that these precursors may be used as biochemical markers 
for type II cells in culture. Choline incorporation into disaturated 
lecithin did not differentiate type II cells from alveolar macrophages. 
As an example for demonstrating the usefulness of isolated type II 
cells in pathological conditions, the type II cells were isolated after 
bleomycin treatment. Type II cells after bleomycin treatment exhib- 
ited increased ability to synthesize disaturated lecithins, but the 
ability of macrophages to synthesize disaturated lecithins was mar- 
kedly depressed after this experiment. These data indicate that 
bleomycin stimulates surfactant production of type II cells and that a 
reported increase of disaturated lecithins in alveolar wash after 
bleomycin treatment may be the result of hyperactive type II cells. 
The current state of the art in lung cell isolation and culture is also 
discussed. 


31922 (CONF-760927—, pp 298-317) Ultrastructural character- 
istics of pulmonary alveolar macrophages induced to multiply in vitro. 
Luchtel, D.L. (Univ. of Washington, Seattle); Naum, Y. 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Correlative scanning and transmission-electron-microscopy 
studies on the in vitro growth of pulmonary alveolar macrophages 
(PAMs) are described. Pulmonary alveolar macrophages, obtained 
by lavage of C57B1/6J mouse lungs, were grown in liquid culture. 
Control cultures were fed Ham’s F12 with 15% fetal-calf serum 
(F12*), and experimental cultures were fed F12* : conditioned 
medium (1 : 1) (CM). The viable cells of the lavage suspension 
consisted of 98% PAMs and 2% lymphocytes. Newly attached cells 
in culture (0-day cultures) were a morphologically homogeneous 
population of PAMs. The number of PAMs in CM may increase up 
to 10 times in 10 days, whereas their number stays the same or 
decreases in F12*. In both media considerable polymorphism devel- 
oped, but, in general, cells were either rounded or flattened on the 
substrate. With scanning electron microscopy no marked surface 
differences were apparent between proliferating and nonproliferating 
populations, although cells in CM showed more surface activity in 
terms of blebs and lamellipodia. Transmission electron microscopy 
revealed numerous lysosomes, residual bodies, and vacuoles in the 
cytoplasm of PAMs. In nonproliferative cultures, apparently viable 
macrophages maintained a similar morphology from 0 through 10 
days of culture. In 10-day CM cultures, the most striking features of 
the cells were the presence of large, apparently macroendocytotic, 
vacuoles in the cytoplasm and more-pronounced polymorphism. 
This PAM culture system can be used in further study of the role of 
macrophages in immune response and in the pathogenesis of lung 
diseases. 


31923 (CONF-760927—, pp 318-332) Endocrine (APUD-type) 
cells in dissociated cell suspensions of rabbit trachea. Sonstegard, K.; 
Cutz, E. (Hospital for Sick Children, Toronto). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 
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In Pulmonary macrophage and epithelial cells. 

This study reports on a method for dissociation of tracheal 
epithelial cells with the recovery of K. cells in dispersed cell 
preparations. During our initial experiments various mechanical and/ 
or enzymatic methods were applied to whole rabbit tracheae, and 
cell suspensions were evaluated for yield, viability, degree of single 
cell dissociation, morphology, ultrastructural preservation, and per- 
centage of cells recovered. The presence of K. cells was monitored 
by silver staining, formaldehyde-induced fluorescence, and electron 
microscopy. Simple scraping and/or stripping of mucosa followed 
by enzymatic treatment did not provide satisfactory cell prepara- 
tions. The following enzyme treatments at various concentrations 
and time intervals were used: trypsin, trypsin with collagenase or 
ethylenediaminetetraacetic acid, collagenase, and pronase. The most 
satisfactory results were obtained with 1% pronase in Joklik’s modi- 
fied minimal essential medium (37°C, 5% CO: in air). Single cell 
suspensions (yields up to 20 x 10° and 95% viability) were obtained 
after 60 min of treatment. The K. cells were identified in dispersed 
cell preparations and retained their characteristic features, e.g., 
amine precursor uptake, argyrophilia, and neurosecretory granules. 


31924 (CONF-760927—, pp 374-381) Visualization of fly-ash 
particles in macrophages using color x-ray mapping. Pawley, J.P. 
(Univ. of California, Berkeley); Fisher, G. 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

A new method is described for applying color x-ray mapping 
to the microanalysis of coal fly ash both before and after ingestion of 
the fly ash by mouse pulmonary alveolar macrophages. The system 
uses a scanning electron microscope with energy dispersive x-ray 
spectrometer and a color television monitor to produce simultaneous 
x-ray maps of three elements. Because higher average real-time 
count rates are possible when the sample is scanned at television 
rate, three element maps of fields containing 100 to 200 particles can 
be produced in 1 to 5 min, and thus the system is valuable as a 
screening tool. Particles having cross sections as small as 0.5% of the 
scanned area can be detected, provided that the element being 
mapped constitutes at least 10 to 20% of the mass of the particles. 
Particles inside critical point dried pulmonary alveolar macrophages, 
—— exposed to respirable polydisperse stack fly ash in vitro, 

ve been mapped successfully. 


31925 (CONF-760927—, pp 496-508) Macrophages in culture: 
some properties relevant to the study of emphysema. Kuhn, C-. III; 
White, R.; Reppun, T.; Lin, H.S. (Washington Univ. School of 
Medicine, St. Louis). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Macrophage proliferation and enzymatic degradation of elas- 
tin have been implicated in the pathogenesis of emphysema. Differ- 
ent tissue-culture systems are required for the investigation of alveo- 
lar macrophage proliferation and for the demonstration of elastase 
secretion by macrophages. For macrophage proliferation in vitro, a 
serum containing medium supplemented by a source of colony- 
stimulating (CS) activity is required. In this investigation, cells were 
obtained by lavage of mouse or hamster lungs and cultured in 
semisolid agar medium supplemented by L cell or BHK cell condi- 
tioned medium as a source of CS factor. After a delay of several 
days, the cells began to divide and to form colonies. In contrast to 

ritoneal cells, a high proportion of alveolar cells (up to 20%) 
ormed colonies and did so without “activation.” The cells of the 
colonies have been identified as macrophages on the basis of their 
morphology, phagocytic activity, cytochemical enzyme staining, and 
membrane receptors, which bind the Fc regions of immunoglobulins. 
So that the progenitor of the macrophage colonies could be identi- 
fied, the — of cells obtained by lavage of the air spaces was 
fractionated by size and density on isokinetic Ficoll gradients. Frac- 
tions enriched in colony-forming cells consisted of large cells classi- 
fied morphologically as macrophages and possessing phagocytic 
ability. Fractions of small cells resembling lymphocytes lacked 
colony-forming cells. Apparently a sizable proportion of typical 
alveolar macrophages have the capacity for repeated cell division. 


31926 (CONF-770986—2) Nonrandom involvement of chromoso- 
mal segments in human hematologic malignancies. Rowley, J.D. (Chi- 
cago Univ., Ill. (USA). Dept. of Medicine). 1977. Contract EY-76-C- 
02-0069. 25p. Dep. NTIS, PC A02/MF AOI. 


From Cold Springs Harbor symposium; Cold Springs Harbor, 
NY, USA (Sep 1977). she — 

The consistent occurrence of nonrandom chromosome 
changes in human malignancies suggests that they are not trivial 
epiphenomena. Whereas we do not understand their significance at 


present, one ible role which they may fulfill is to provide the 
chromosomally aberrant cells with a proliferative advantage as the 
result of alteration of the number and/or location of genes related to 
nucleic acid biosynthesis. It would be expected that the proliferative 
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advantage provided by various chromosome aberrations differs in 
patients with different genetic constitutions. 


31927 (LA—7085-MS) Flow systems newsletters, 1977. Cram, 
L.S. (ed.). (Los Alamos Scientific Lab., N.Mex. (USA)). Dec 1977. 
Contract W-7405-ENG-36. 25p. Dep. NTIS, PC A02/MF AOl. 

The purpose of the Flow Systems Newsletter has been to 
increase communication among those interested in the use of cell 
flow systems for automated cytology. It is a user-oriented publica- 
tion, and its success depends upon input received from the readers in 
the form of abstracts of papers accepted for publication, research 
notes, ideas, and job openings. Four Newsletters were published 
during 1977 and are collat here. After only one year, the impor- 
tance of having this publication is unmistakable, and its success is 
indicated by a distribution list containing over 300 addresses. Flow- 
systems users encompass all areas of biology and medicine; there- 
fore, these investigators publish in journals aligned with their spe- 
cialty. The Newsletter is thus designed to provide a common forum 
for keeping the users from all specialties aware of applications in 
other fields, as well as instrumentation developments. 


31928 (UR—3490-1237) Uptake of Ca** and Mn” by rat liver 
submitochondrial particles. Gunter, T.E.; Rosier, R.N.; Tucker, 
D.A.; Gunter, K.K. (Rochester Univ., N.Y. (USA). Dept. of Radi- 
ation Biology and Biophysics). 1978. Contract EY-76-C-02-3490. Sp. 
(CONF-7709108—1). Dep. NTIS, PC A02/MF AO1. 

From Meeting of academy sciences; New York, NY, USA (6 
Sep 1977). 

Submitochondrial particles (SMPs) were made by sonicating 
mitoplasts in the presence of cytochrome c and then washing the 
resulting particles in a 125 mM KCI wash. “*Ca** and **Mn* uptake 
into selectively energized SMPs (inside out or right side out) was 
determined using filtration techniques and under the proper condi- 
tions was significant in all cases. No uptake occurs in the absence of 
substrate or in the presence of cyanide, uncouplers (or other agents 
which break down the membrane potential), N ethyl maleimide or 
mersalyl. Ca** uptake is small without the addition of inorganic 
phosphate and either ATP or ADP. Low levels of CCCP enhance 
Ca* uptake in right side out SMPs but inhibit uptake in inside out 
SMPs consistent with results on mitochondrial Ca* efflux. 


31929 Lead-210 from nuclear explosions in the environment. 
Jaworowski, Z. (Central Lab. for Radiological Protection, Warsaw); 
Kownacka, L.; Grotowski, K.; Kwiatkowski, K. Nucl. Technol.; 37: 
No. 2, 159-166(Feb 1978). 

In widely separated locations in both hemispheres, we have 
found a significant correlation between the increased concentrations 
of 7!°Pb in glacier ice and periods of nuclear tests. The concentra- 
tions of 7!°Pb fluctuated concurrently with '*7Cs concentrations in 
all glaciers studied, except for a temperate glacier in the Alps, 
exposed to the effects of summer heat. The most strict concurrence 
of fluctuation of these nuclides was observed in Spitsbergen, a 
location comparatively close to the arctic testing grounds. In 1973, a 
large excursion of **°Pb concentration was observed in all glaciers 
studied south of the arctic, presumably after testing an advanced 
thermonuclear device at Lob Nor. The concurrence of concentra- 
tions of 7!°Pb, '°7Cs, and ®Sr was observed in samples of strato- 
spheric aerosols collected at an altitude of 12 km. This indicates that 
a part of the 7!°Pb present in the environment was produced, 
together with fission products, by nuclear explosions. 


31930 Role of DNA polymerase I-associated 5’-exonuclease in 
replication of coliphage M13 replicative-form DNA. Dasgupta, S.; 
Mitra, S. (Oak Ridge National Lab., TN). Biochem. Biophys. Res. 
Commun.; 78: No. 3, 1108-1113(10 Oct 1977). 

The conversion of both parental- and progeny-nascent open 
circular M13 RF DNA into covalently closed RF I is drastically 
reduced in an E. coli mutant deficient in the 5' — 3’ exonuclease 
associated with DNA polymerase I. The nascent progeny RF DNA 
also contains a significant proportion of fragments of smaller than 
unit length. 


31931 Infidelity of translation of encephalomyocarditis viral 
RNA with tRNA from human malignant trophoblastic cells. Sharma, 
O.K.; Kuchino, Y. (Univ. of Colorado, Denver). Biochem. Biophys. 
Res. Commun.; 78: No. 2, 591-595(23 Sep 1977). 

We have investigated tRNA from the human malignant tro- 
phoblastic cells (BeWo cell) and human chorionic tissue for the 
translation of specific mRNAs, in a tRNA-dependent protein synthe- 
sizing system from Ehrlich ascites cells. BeWo cell tRNA and 
chorionic tRNA supported oviduct mRNA or encephalomyocarditis 
(EMC) viral RNA directed amino acid incorporation into polypep- 
tides equally effectively. Polypeptides synthesized with oviduct 
mRNA and tRNA from both sources were identical upon sodium 
dodecylsulfate polyacrylamide gel electrophoresis. But the EMC 
RNA directed polypeptides synthesized with BeWo cell tRNA were 
different from those synthesized with chorionic tRNA. A polypep- 
tide (molecular weight 58,000) was apparently not synthesized and 
the synthesis of a faster moving component (molecular weight, 
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14,000) was enhanced when BeWo cell tRNA was used. These 
results imply a functional difference in tRNA from human malignant 
cells compared to their normal counterpart. 


31932 Interplay of evolution and environment in B-cell diversifi- 
cation. Klinman, N.R.; Sigal, N.H.; Metcalf, E.S.; Pierce, S.K.; 
Gearhart, P.J. (Univ. of Pennsylvania, Philadelphia). Cold Spring 
Harbor Symp. Quant. Biol.; 41: 165-173(1977). 

From Cold Spring Harbor symposium on quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (Jun 1976). 

Experiments were conducted to show that addition of di- 
methyl sulfoxide (DMSO) to A-muLV-transformed tissue-culture 
cells stimulates their differentiation and results in the production of 
immunoglobulins. The Ig M molecules are eventually deposited on 
the cell surface. The induced state of differentiation may be either 
that of the small B lymphocyte which synthesizes and inserts mono- 
meric Ig M into the cell membrane but does not secrete it, or that of 
a precursor to the small resting B cell which synthesizes monomeric 
Ig M and probably also inserts it into the surface membrane. (HLW) 


31933 (LA-tr—78-5) Impulse cytophotometry as a quantitative 
method of cytochemistry. Krug, H. Translated from Acta Histochem., 
Supplementb.; 15: 377-395(1975). 29p. Dep. NTIS, PC A03/MF AO1. 

The problems involved in histochemical quantification proce- 
dures are discussed using determination of the amounts of substances 
in the cell nucleus as an example. Uses of the impulse cytophoto- 
meter are compared with absorption photometry methods. Uses of 
stains such as acridine orange, ethidium bromide, and fluorochromes, 
in impulse cytophotometry are discussed. Other topics discussed are 
fluorometric measurement of nucleic acids, flow-through cytophoto- 
metric measurement of cytoplasmic substances, and measurement of 
DNA distribution. (HLW) 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 32119 


GENETICS 
REFER ALSO TO CITATION(S) 31881, 31901, 32073 


31934 (CONF-771070—7) Mutagenicity and water chlorination: 
prospect and perspective. Cumming, R.B.; Jolley, R.L. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 8p. 
Dep. NTIS, PC A02/MF AO1. 

From Conference on water chlorination) environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Some topics discussed are as follows: irreversibility of muta- 
tions; chromosome mutations; gene mutations; indirect health effects 
on humans of mutations and selection processes; genetic toxicology; 
calculation of health costs of mutagen exposure; and relationships 
between mutagenesis and carcinogenesis. (HL W) 


31935 (COO—2472-3) Study of mathematical models of mutation 
and selection in multi-locus systems. Annual progress report, Decem- 
ber 1, 1976—November 30, 1977. Lewontin, R.C. (Harvard Univ., 
Cambridge, Mass. (USA). Museum of Comparative Zoology). 1977. 
Contract EY-76-S-02-2472. 12p. Dep. NTIS, PC A02/MF AOl1. 

Findings of this year’s work include the measure of stable 
feasible equilibria in the space of fitness parameters for a single 
locus--multiple allelic system falls exponentially as the square of the 
number of alleles. It is practically impossible to maintain more than 5 
alleles with very special fitness restrictions; fitnesses showing pair- 
wise heterosis (heterozygotes more fit than their component homo- 
zygotes) cannot maintain more than 6 alleles except on a set of very 
small measure (less than 1075); fitnesses showing total heterosis are 
only marginally more able to maintain multiple alleles; to maintain 
large numbers of alleles segregating fitnesses of heterozygotes must 
be on the average more fit than homozygotes but there must be a 
very small variation in fitnesses among heterozygotes. The critical 
parameter is d/sigma, the ratio of mean heterosis to standard devi- 
ation of heterozygote fitnesses; the vector of equilibrium allelic 
frequencies for multiple alleles is much more likely to lie close to the 
center of the frequency simplex (all alleles equally frequent) and this 
does not correspond to observations on multiple alleles from nature; 
a method using Chebyshev polynomials has been derived to con- 
struct the time dependent behavior of stochastic changes in gene 
frequency. The method gives excellent results for t greater than or 
equal to .2N and generally poor results below t = .1N. 


31936 (COO—2472-4) Study of mathematical models of mutation 
and selection in multi-locus systems. Lewontin, R.C. (Harvard Univ., 
Cambridge, Mass. (USA). Museum of Comparative Zoology). 1977. 
Contract EY-76-S-02-2472. 29p. Dep. NTIS, PC A03/MF AOl1. 

Progress is reported on the following research projects: spa- 
tial variation in environments; temporal variation in environments; 
fluctuating environments and continuous characters; mutation and 
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phenotypic variation; patterns of phenotypic variation; game-theo- 
retical formulations in population genetics; dynamics of gene fre- 
quency dependent fitness systems; multiple allelic equilibria; time- 
dependent behavior of gene frequencies in stochastic models; and the 
effect of selfing on linkage and selection. (HLW) 


31937 Enzymatic DNA repair and evolution of the genome. 
Shal'nov, M.I. Radiobiology (USSR) (Engl. Transl.); 17: No. 5, 11- 
35(1977). 

Translated from Radiobiologiya; 17: No. 5, 652-671(1977). 

This article deals with questions of evolutionary radiobiology. 
It discusses evolution of genome radioresistance, which occurred 
concurrently with change in DNA content per genome and refine- 
ment of systems of enzymatic repair of DNA in the presence of 
diverse injuries. An assessment is made of the possibility of using 
ionizing radiation as a tool for analysis of the molecular nature of 
nonspecific resistance. It was shown that in organisms with different 
amounts of DNA per genome (ranging from 10~* to 100 pg) nonspe- 
cific resistance makes the main contribution to radioresistance. A 
comparison was made of incidence of spontaneous and radiation- 
induced mutations in organisms as related to DNA content per 
genome and load of deleterious mutations accumulated in popula- 
tions (from the mean heterozygocity of populations for anomalous 
alleles). It was shown that the incidence of phenotypically manifest- 
ed radiation-induced gene mutations in panmixic populations or 
representative samples thereof depends on the burden of anomalous 
alleles in heterozygotes and addition to it of similar anomalous alleles 
in irradiated specimens. The predetermination of radioinduced muta- 
genesis associated with random hits is attributed to the fact that pre- 
existing and new radiation-induced gene mutations are referable to a 
very narrow spectrum of deleterious changes in genetic material, 
which are compatible with the heterozygote’s life. 


METABOLISM 


REFER ALSO TO CITATION(S) 31797, 31906, 31908, 31957, 
32013, 32051, 32059, 32113, 32114, 32115, 32124, 32140, 32148, 32165 


31938 (CONF-750929—, pp 63-68) Chemical changes in arsenic 
after ingestion by man. Crecelius, E.A. (Battelle Pacific Northwest 
Labs., Richland, WA). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The concentrations of four chemical forms of arsenic in urine 
were observed with time after arsenite-rich wine had been ingested. 
Approximately 10% of the arsenite ingested was excreted as arsenite, 
but the majority of the arsenite was methylated to methylarsonic 
acid and dimethylarsinic acid and excreted. The apparent biological 
half-lives are on the order of 10 hr for arsenite and 30 hr for the 
methylated arsenic compounds. Within 3 days after ingestion, 80% 
of the arsenic ingested had been excreted in the urine. 


31939 (CONF-750929—, pp 335-345) Propertics of cadmium 
complexes and their effect on toxicity to a biological system. Sarsfield, 
L.J.; Mancy, K.H. (Univ. of Michigan, Ann Arbor). 1977 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Cadmium is a trace metal with no known biological function 
but with proven cumulative toxic effects under both acute and 
chronic exposure conditions. As a metal, it exists in solution not only 
as a free ionic species but also as a complex form in association with 
available electron-donating ligands. By measuring inhibition of pho- 
tosynthetic oxygen production in whole algal cells caused by the 
introduction of low Cd* concentrations, we demonstrate in this 
study that the relative toxic strength of the cadmium ion is a function 
of its complex form within the cell. The experiment involves a series 
of toxicity tests and is considered unique in that it consisted of a 
study of the phenomena of metal complexation with regard to both 
membrane transport and reaction processes. In separate tests run for 
selected complexing agents, algal cells were exposed to a cadmium— 
ligand solution in which all the metal ion was bound to the complex- 
ing molecule. The intracellular cadmium concentration necessary to 
inhibit photosynthetic oxygen production to 50% of the controlled 
rate was determined. Free cadmium, as well as the phthalate, citrate, 
and ethylenediamine diacetic acid (EDDA) complexes, was tested 
Comparing results of the toxicity test with the stability constant (K/ 
sub s/) of the complexes tested indicated a direct correlation be- 
tween these two parameters. 


31940 (CONF-750929—, pp 346-357) Iron uptake by freshwater 
algae and its diel variation. Elder, J.F. (Univ. of California, Berke- 
ley). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 
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Dissolved iron, often present in very limited amounts in 
aquatic systems, is rapidly converted in freshwater to particulate 
forms. Studies at Lake Perris, California, a new reservoir whose 
blue-green algal populations are growth-limited by iron concentra- 
tions (usually jess than 10 yg/liter), indicate that rapid consumption 
of dissolved iron can often be largely attributed to active uptake of 
the nutrient by algae. Chemical precipitation and adsorption are of 
secondary importance under such circumstances. The uptake of iron, 
however, is highly dependent on prior exposure of the algae to light. 
In the early morning 30 yg/liter of available dissolved iron may be 
80% consumed in a period of 10 min, but this rate decreases 
dramatically during the day, and the flux may even reverse during 
the evening hours. The possible relationships to photosynthetic 
activity the iron cycle in the ecosystem are discussed. 


31941 (CONF-750929—, pp 358-364) Mathematical model to 
simulate metal uptake by plants growing in soil. Barber, S.A.; Claas- 
sen, N. ue Univ., West es IN). 1977. 

rom 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The uptake of metal ions from soils by plant roots depends 
upon the flux of the ions through the soil to the root, the morphol- 
ogy of the root system, and the uptake characteristics of the root. 
Ion flux through the soil to the root is by mass flow and diffusion. 
Uptake by the root di ds on the metal-ion concentration at the 
root surface. The uptake—concentration relation is curvilinear and 
reaches a maximum as concentration increases. A mathematical 
model describing uptake by a growing plant was developed. The 
significant soil parameters in the model are: effective diffusion coeffi- 
cient, buffering capacity of the solid phase for the ions in the solution 
phase, and concentration of the metal ion in the solution phase. The 
ae plant parameters are: initial root length, root radius, rate 
of root growth, and the relation between uptake rate and metal 
concentration in solution at the root surface. The soil parameters can 
be measured independently of uptake. Plant-root uptake parameters 
can be measured with solution-culture experiments. A computer 
program: was written to solve the mathematical model for total 
metal-ion uptake by the growing root system. Previous tests of the 
model for measuring potassium uptake from four soils gave a corre- 
lation r? of 0.87 between predicted and observed uptake. In this 
study the model was used to predict zinc uptake by using values of 
effective diffusion coefficient, buffering capacity, and metal-ion con- 
centration in solution, which were obtained from previous research. 
The plant-root uptake characteristics were taken from the literature. 
The predicted zinc concentrations of the plant agreed with the range 
of zinc levels reported in the literature. 


31942 (CONF-750929—, pp 365-369) Dose-response curves for 
lettuce subjected to acute toxic levels of copper and zinc. Berry, W.L. 
(Univ. of California, Los Angeles). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Lettuce seeds were imbibed, germinated, and grown in a '/10- 
strength modified Hoagland’s culture solution, where they were 
subjected to a series of increasing concentrations of copper or zinc 
which ranged from adequate to lethal. Five days after imbibition the 
seedlings were harvested, examined, and measured to determine any 
acute toxic effects. In a log—log plot ot root length vs. heavy-metal 
concentration, the resulting dose—response curve was approximate- 
ly linear between the acute toxic threshold and complete inhibition. 
The acute toxic threshold for copper (15.7 microequivalents/liter) 
was only one-fourth that for zinc (66 microequivalents/liter). In 
addition, the latitude or tolerance of lettuce per log unit of toxicant 
between threshold toxicity and complete inhibition was much small- 
er for copper (15.7 — 22 microequivalents/liter) than for zinc (66 > 
700 microequivalents/liter). 


31943 (CONF-750929—, pp 370-379) Roots of higher plants as a 
barrier to translocation of some metals to shoots of plants. Wallace, 
A.; Romney, E.M. (Univ. of California, Los Angeles). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Roots of at least a number of higher plants are barriers to the 
translocation of many, but not all, trace elements to the shoots of 
plants. Insofar as is known, some of the trace elements that concen- 
trate in roots are not essential to plants. The high levels of at least 
some metals in roots may be due to binding on root exchange sites 
and/or membrane surfaces and may represent little or no actual 
uptake into roots. Generally, very little lead, tin, titanium, vanadium, 

ilver, chromium, zirconium, and gallium and some heavy-metal 
radionuclides are found in shoots but can accumulate in roots in 
relatively large amounts. The elements iron, copper, aluminum, 
cadmium, cobalt, and molybdenum usually concentrate in roots, but 
substantial quantities can also be transported to shoots. The elements 
zinc, manganese, nickel, boron, and lithium are more uniformly 
distributed throughout plant parts. 
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31944 (CONF-750929—, pp 507-522) 
zinc levels in dogs and humans with 
M. (Univ. of California, Davis). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The effects of disease on serum-copper and -zinc homeostasis 
were evaluated in beagles with radiation-induced neoplasia as well as 
in dogs with taneous sarcomas. Serum-co; and -zinc levels 
were elevated in beagles with radiation-ind osteosarcoma and in 
dogs with spontaneous osteosarcoma. Serum copper and zinc de- 
creased to near-normal levels after amputation of osteosarcomatous 
limbs from dogs with osteosarcoma of the appendicular skeleton. 
Dogs with lesions suspected to be osteosarcomas had normal and 
subnormal ey te levels and elevated serum-zinc levels corre- 
sponding with histologic evaluation of bone-biopsy specimens indi- 
cating benign lesions. Human patients with primary osteosarcomas 
had elevated serum-copper and -zinc levels; patients with metastatic 
osteosarcomas had even higher serum , whereas serum-zinc 
levels were lower. Patients who were clinically tumor free after 
amputation had serum-copper and -zinc levels that were nearly 
normal. The ratio of copper to zinc in serum was significantly 
greater in patients with metastases than in other patients with prima- 
ry osteosarcoma because of elevation of copper levels and depres- 
sion of zinc levels. Those patients with the highest copper-to-zinc 
ratios had the poorest survival. Elevated serum copper may be an 
aid in the differential diagnosis of osteosarcoma in human patients, 
and the ratio of copper to zinc in patients with osteosarcoma may be 
an indicator of pulmonary metastasis. Further work indicated that 
the elevation of serum-copper levels in osteosarcoma patients was 
attributable to elevations of the serum metalloenzyme, ceruloplas- 
min. A mechanism of ceruloplasmin homeostasis is presented. 


31945 (CONF-750929—, pp 536-546) Uptake, distribution, and 
excretion of sodium selenite in rheumatoid subjects. Leeb, J.; Baum- 
gartner, W.A.; Lyons, K.; Lorber, A. (Veterans Administration 
Hospital, Long Beach, CA). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Selenium is an essential trace element in human and animal 

nutrition. A pilot study of uptake, distribution, and excretion of 
sodium selenite was undertaken to determine the safety and effect of 
oral administration of sodium selenite in rheumatoid arthritic pa- 
tients. One milligram of sodium selenite was orally administered 
daily for a 2-week period; 50 wCi of Naz “SeOs tracer was given 
with the initial or dose. Uptake and distribution were deter- 
mined by collimated scintillation counting over organs of interest 
and by measurement of blood isotope content. Selenite entered the 
blood rapidly, reaching maximal levels (9% of initial dose) within 8 
hr after administration. Most of the label was present in the serum 
fraction, bound to proteins; 2 to 15% was associated with the formed 
blood elements. Uptake into the internal organs was of the following 
relative order: liver > kidneys > lungs much greater than muscle = 
articular tissue. Inflamed joints accumulated slightly higher selenium 
concentrations than quiescent joints. Selenium was excreted freely in 
the urine, feces, and expired air. When the tracer was given with the 
final dose, slightly higher blood absorption was observed, but more 
rapid excretion resulted in decreased uptake in the internal organs. 
Only minimal, nonsignificant changes were observed in disease status 
and the monitored laboratory parameters. No adverse reactions or 
signs of toxicity were encountered at this low dosage of selenium in 
rheumatoid arthritis subjects. The possible effect of selenium on 
inflammatory and autoimmune processes occurring in rheumatoid 
arthritis, particularly as regards maintenance of sulfhydryl—disulfide 
equilibrium, is discussed. 
31946 Modification of phospholipid metabolism in dibutyrl- 
cAMP-mediated morphological conversion of CHO cells. Dosado, 
E.A.; Hsie, A.W.; Snyder, F. (Oak Ridge Associated Universities, 
me Biophys. Res. Commun.; WB: No. 3, 1087-1092(10 Oct 
1977). 

The cellular wae and incorporation of [1-'*C]palmitic acid 
and *?P into lipids of Chinese hamster ovary cells, clone Ki (CHO- 
Ki), have been investigated under conditions where the cells are 
converted from the compact, epithelial-like shape to the elongated 
fibroblast-like morphology by N%0?’-dibutyryl adenosine 3’:5’-phos- 
phate. The primary alteration in lipid metabolism accompanying the 
morphological conversion to the fibroblast form was an increased 
incorporation of lipid precursors into all phospholipid classes and a 
decreased incorporation into the “neutral” lipid fraction. These 
results reflect the cells’ need for phospholipid precursors when the 
membrane expands to form the fibroblast shape. When the fibroblast- 
shaped cells were allowed to revert to the epithelial shape, lipid 
metabolism was similar to that found in untreated cells. 


31947 Mixed function oxygenase activity in blue crab, Callin- 
ectes sapidus: tissue distribution and correlation with changes during 
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and development. Singer, S.C.; Lee, R.E. (Skidaway Inst. of 
- st aphy, Savannah). Biol. Bull.; "153: No. 2, 377-386(Oct 1977). 

occurrence of enzyme activity in several tissues of the 
blue crab, Callinectes sapidus, with varying levels of activity de- 
pendent on both sex and stage of development, is reported in the 
study. Assay of various internal tissues of Callinectes sapidus, 
showed high activity of arylhydrocarbon hydroxylase in the stom- 
ach and green gland. The green gland activity of this enzyme varies 
at different stages of maturity and molt cycle in a manner similar to 
insects. Speculations are made as to why an excretory organ should 
have such high activity and undergo such fluctuations in activity. 


31948 Calcium transients during early development in echino- 
derms and teleosts. Kichart, D.P.; Reynolds, G.T.; Eisen, A. Biol. 
Buil.; 153: No. 2, 432(Oct 1977). 

To visualize increased cytoplasmic levels of free Ca** during 
various processes in early ape ep eggs from the sea urchin 
Lytechinus variegatus and the teleost Oryzias latipes (Medaka), pre- 
microinjected with the Ca** -sensitive luminescent protein aequorin, 
were observed during fertilization, mitosis, and cleavage using a 
microscope image intensification system. The light from the image 
intensifier (gain ca. 10°) was observed directly and recorded on 
Polaroid and 10,000 film. While luminescence was observed 
during fertilization, none was observed during mitosis or cleavage. 
Single Lytechinus eggs gave sufficient Ca** -aequorin luminescence 
to permit a sequence of photographs during the activation process. 
The time resolution was limited to ca 5 sec. No wave of light was 
observed to traverse the eggs. Instead, the entire surface was emit- 
ting light within 7 sec of fertilization and continued to luminesce for 
longer than 60 sec. This is in contrast to the wave of Ca** release 
observed in Medaka (Gilkey et al., 1977, Biophys. J., 17: 277a). The 
threshold for detectability of Ca** -aequorin luminescence in artifi- 
cial sea urchin “cytoplasms” containing physiological levels of Mg** 
was ca. 5 to 10 micromolar Ca**. Therefore, during fertilization in 
sea urchins the Ca** concentration increases to greater than 5 
micromolar, but during mitosis and cleavage, no increase in free 
Ca** above 5 micromolar is observed. It takes ca. 10 to 20 sec for 
the wave of cortical vesicle breakdown to traverse the sea urchin 
egg, yet the entire surface of the egg was luminescing in less than 7 
sec. It is concluded that while Ca** may be necessary for the 
cortical reaction, its increase in concentration alone is not sufficient 
to cause cortical vesicle breakdown. 


31949 Metabolism of benzo(a)pyrene in isolated perfused lungs 
from variously-treated rats. Vaechaekangas, K.; Nevasaari, K.; Pel- 
konen, O.; Kaerki, N.T. (Univ. of Oulu, Finland). Acta Pharmacol. 
Toxicol.; 41: No. 2, 129-140(1977). 
Rats were pretreated either by the injection of 3-methylcho- 
lanthrene (MC) 40 mg/kg intraperitoneally for 3 days or by giving 
henobarbitone (PB) 0.5 g/l in the drinking water for 7 days. 
Sasiineens (BP) and its metabolites were measured by thin- 
layer chromatography (TLC) and radiometry in samples of perfusion 
medium up to two hours. In perfusion medium the half-life of BP 
was about’15 min. in the perfusion of lungs from MC-pretreated rats 
and 60 to 90 min. in the perfusions of lungs from PB-pretreated and 
control rats. The appearance of water-soluble metabolites was most 
marked in the perfusions of lungs from MC-pretreated rats being at 
fifteen minutes 2.5-fold and at two hours 2-fold in comparison to the 
controls. In the perfusions of lungs from PB-pretreated rats the 
accumulation was retarded perhaps indicating an inhibition of lung 
enzymes by PB. Water-soluble metabolites included glucuronic and 
sulphuric acid conjugates as well as those conjugates resistant to acid 
hydrolysis. Phenols were the most pronounced organic-soluble meta- 
bolites at the beginning of perfusion of lungs from MC-pretreated 
rats. At fifteen minutes the amount of phenols in the perfusions of 
lungs from PB-pretreated rats was 1/. and in controls */s; of that in 
the perfusions of lungs from MC-pretreated rats. Towards the end of 
ion phenols decreased in the perfusions of lungs from MC- 
pretreated rats. In other perfusions all metabolite fractions increased 
slowly during the perfusion. Covalently bound radioactivity and BP- 
hydroxylase in lung homogenates were studied after perfusions. The 
covalent binding of radioactivity in the lungs from MC-pretreated 
rats was 3.5 times higher than in control lungs and the lungs from 
PB-pretreated rats. There was a correlation between covalent bind- 
ing and the activity of BP-hydroxylase in lung homogenates. Expo- 
sure of rats to cigarette smoke resulted in effects on the BP metabo- 
lism resembling those of MC pretreatment. 


TRACER TECHNIQUES 


31950 Evidence for a 2,3-epoxide as an intermediate in the micro- 
somal metabolism of benzo[a]pyrene to 3-hydroxybenzo[a]pyrene. 
Yang, S.K. (National Cancer Inst., Bethesda, MD); Roller, P.P.; Fu, 
P.P.; Harvey, R.G.; Gelboin, H.V. Biochem. Biophys. Res. Commun.; 
77: No. 4, 1176-1182(22 Aug 1977). 

A synthetic benzo[a]pyrene (BP) specifically labeled with 
deuterium at the 3-position was incubated with rat liver microsomes 
in the presence of NADPH and oxygen. Mass spectral analysis of the 
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metabolites isolated by high pressure liquid chromato tography indicat- 
ed that the 3-hydroxybenzo[a]pyrene (3-OH-BP) and BP-3,6-quinone 
retained 29 percent and 15 percent of the deuterium label respective- 
ly, whereas the BP trans 4,5-, 7,8-, and 9,10- diols, 9-OH-BP, BP-1,6- 
quinone, and BP-6,12-quinone retained essentially all the deuterium 
label. The results indicate that at least 29 percent of the 3-OH-BP 
detected as metabolite is formed through a 2,3-epoxide intermediate 
which rearranges spontaneously via an NIH shift mechanism to 3- 
OH-BP. At least 15 percent of the BP-3,6-quinone detected as a 
metabolite is derived from the enzymatically formed 3-OH-BP. 


MEDICINE 
REFER ALSO TO CITATION(S) 31433 


31951 (COO—2208-10) Anatomy studies for an artificial heart. 
Final summary report. Kiraly, R.J.; Nose, Y. (Cleveland Clinic 
Foundation, Ohio MUSA). nad t. of Artificial Organs). Dec 1977. 
Contract EY-76-S-02-2208. 13p. Dep. NTIS, PC A02/MF AOl1. 

In the interval from February of 1972 through December of 
1977, studies were conducted relating to the anatomical feasibility of 
implanting a total artificial heart system. These studies included both 
the calf as an experimental animal as well as the ultimate human 
recipient of the artificial heart system. Studies with the calf included 
definition of the thoracic anatomy relative to the size, shape, and 
vascular connections for implanting the blood pump. To test the 
animal's tolerance to an implanted engine system, mockups of the 
thermal converter were implanted chronically in various locations 
within the calf. No problems developed in retroperitoneal or intra- 
peritoneal implants ranging from 8 to 15 months. A study to deter- 
mine accelerations experienced by an abdominally implanted thermal 
converter was performed in calves. Under the most severe condi- 
tions, accelerations of a maximum of 34 Gs were experienced. The 
largest effort was devoted to defining the human anatomy relative to 
implanting an artificial heart in the thorax. From a number of data 
sources, including cadavers as well as living patients, a quantitative, 
statistical analysis of the size and shape of the male thorax was 
obtained. Finally, an in vivo study of a functional intrathoracic 
compliance bag in a calf demonstrated the feasibility of this method. 


TRACER TECHNIQUES 


31952 Medical cyclotrons in nuclear medicine. Serafini, A.N.; 
hag \ .E. (eds.). New York; S. Karger (1978). 207p. (CONF: 
760371— 

From 4. medical cyclotron users’ meeting; Miami Beach, FL, 
USA (25 Mar 1976). 

Separate abstracts were prepared for five papers. Abstracts of 
three papers have appeared previously in ERA. 


31953 Cyclotron-related radiopharmaceutical development pro- 
gram at UCLA. Robinson, G.D. Jr. (Univ. of California, Los Ange- 
les). pp 80-92 of Medical cyclotrons in nuclear medicine. Scrat, 
A.N.; Beaver, J.E. (eds.). New York; S. Karger (1978). 

From 4. medical cyclotron users? meeting; Miami Beach, FL, 
USA (25 Mar 1976). 

See CONF-760371—. 

The UCLA program for developing radiopharmaceuticals 
incorporating cyclotron-produced radionuclides has recently empha- 
sized ‘*F, ‘I and ©Cu. Simple aliphatic fluorocarboxylate deriva- 
tives are labeled with '*F by interhalogen replacement with ‘*F- 
fluoride adsorbed on anion exchange resins. ‘*F-2-fluoroethanol 
shows promise as an agent for direct imagin 1g of regional cerebral 
perfusion. Reaction of “*F-labeled HF and BFs with ethylene oxide 
is being pursued as alternative pathways to '*F-2 fluoroethanol. A 
reliable, high-yield method for production of !° I-iodide using the 
14Te(p, 2n)**I reaction has been developed. ***I-16-iodo-9 hexade- 
cenoic acid has been prepared and is being used in clinical studies as 
an agent for myocardial perfusion imaging. '**1-o-iodohippurate has 
been synthesized in quantitative radiochemical yields and is being 
evaluated as a substitute for ‘"I-o-iodohippurate in human renal 
studies. A simple **Zn/®Cu generator system for production of 9.8- 
min ®Cu has been develo and a series of radiopharmaceuti 
kits for rapid preparation of ®*Cu-labeled veliedlagaestie agents has 
been devised. 


31954 Argonne National Laboratory 60 inch cyclotron, Fried- 
man, A. (Argonne National Lab., IL). RP 132-139 of Medical cyclo- 
trons in nuclear medicine. Serafini, A.N.; Beaver, J.E. (eds.). New 
York; S. Karger (1978). 

From 4. medical cyclotron users’ meeting; Miami Beach, FL, 
USA (25 Mar 1976). 

See CONF-760371—. 

The advantages of certain cyclotron-produced radionuclides 
for diagnostic scanning of patients are discussed. These include the 
use of **Fe uptake by bone marrow for the diagnosis of hemic 
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diseases and the uptake of *'Rb by the pancreas for the diagnosis of 
certain metabolic diseases. Results of studies of mechanisms involved 
in the metabolism of metals by neoplasms in mice in which *Sm or 
57Co-bleomycin were used as tracers are compared. 


31955 Massachusetts General Hospital cyclotron and positron 
camera facility: a review of some clinical ic applications. 
Hoop, B. Jr. (Massachusetts General Hospital, Boston). pp 146-157 
of Medical cyclotrons in nuclear medicine. Serafini, A.N.; Beaver, 
J.E. (eds.). New York; S. Karger (1978). 

From 4. medical cyclotron users’ meeting; Miami Beach, FL, 
USA (25 Mar 1976). 

See CONF-760371—. 

The use of cyclotron-produced radionuclides for the prepara- 
tion of radiopharmaceuticals for positron scanning is discussed. The 
advantages of “Ga, *N, ®Rb, and °O are reported. Primary 
emphasis, both in the heart and in the brain, has been to use simple 
radiolabelled intermediates in combination with both conventional 
two-dimensional positron scintigraphy and three-dimensional tomo- 
graphic reconstruction, to get an idea of their potential clinical value 
in a variety of currently important clinical problems. Techniques for 
positron scintigraphy should strive to make as much use as possible 
of the annihilation radiation emitted from the patient. Because these 
techniques provide direct information on metabolic function which 
cannot be obtained with radiographic techiques, these very expen- 
sive procedures may become more cost effective if the entire organ 
is imaged in a single examination with as high a spatial resolution and 
in as great a detail as possible. 


31956 Role of cyclotrons and positron imaging in the future of 
nuclear . Phelps, M.E.; Hoffman, E.J. (Univ. of California, 
Los Angeles). pp 165-183 of Medical cyclotrons in nuclear medicine. 
Serafini, A.N.; Beaver, J.E. (eds.). New York; S. Karger (1978). 
From 4. medical cyclotron users? meeting; Miami Beach, FL, 

USA (25 Mar 1976). 

See CONF-760371—. 

The main advantage of cyclotron-produced radionuclides for 
radionuclide tomography is to provide images that represent physio- 
logic function. A major factor in the full realization of this goal rests 
in the selection and production of labeled compounds whose chemi- 
cal or physiologic properties are not significantly perturbed by the 
addition of the radionuclide to the selected compound. The positron- 
emitters 'C, ™°N, and °O undeniably and uniquely fulfill this 
requirement. It should also be mentioned that in some cases physio- 
logic functions can be studied with labeled analogues. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 31832, 32071, 32075, 32078 


31957 (CONF-750929—, pp 1-19) Role of the methanogenic 
bacteria in the alkylation of arsenic and mercury. McBride, B.C.; 
Edwards, T.L. (Univ. of British Columbia, Vancouver). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

This paper is confined to a discussion of the role of methane- 
synthesizing bacteria in the anaerobic alkylation of mercury and 
arsenic. Results of studies with pure cultures of methanogenic organ- 
isms are discussed, and an attempt is made to relate these results to 
anaerobic metal alkylation in natural ecosystems. Since the back- 
ground of this audience is varied, I thought it would be advisable to 
briefly review two important problems which are pertinent to stud- 
ies of microbial ecology and which bear upon the information in this 
paper. 


31958 (CONF-780223—1) Tapered fluidized-bed bioreactor: an 

improved device for continuous cultivation. Pitt, W.W. Jr.; Hancher, 

C.W.; Scott, C.D.; Hsu, H.W. (Oak Ridge National Lab., Tenn. 

a 1978. Contract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/ 
AOl. 

From 84. AIChE national meeting; Atlanta, GA, USA (24 
Feb 1978). 

The bioreactor concept utilizing a tapered fluidized bed has 
shown considerable promise for use in bioprocesses where the bio- 
logical agents can be immobilized on a fluidizable solid phase, but 
the operating characteristics of such a reactor are not yet fully 
understood. A simple mathematical model (steady state, plug flow 
conditions) has been developed and tested with experimental data, 
and calculated values compare favorably with experimental values. 
A more complete and presumably more valid mathematical model 
incorporating void volume changes and particle size distribution is 
being developed. 


31959 Isolation and characterization of naturally occurring hair- 
pin structures in single-stranded DNA of coliphage M13. Niyogi, S.K.; 
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Mitra, S. (Oak Ridge National Lab., TN). Biochem. Biophys. Res. 
Commun.; 79: No. 4, 1037-1044(21 Dec 1977). 

With precise conditions of digestion with single-strand-specif- 
ic nucleases, namely, endonuclease S1 of Aspergillus oryzae and 
exonuclease I of Escherichia coli, nuclease-resistant DNA cores can 
be obtained reproducibly from single-stranded M13 DNA. The 
DNA cores are composed almost exclusively of two sizes (60 and 44 
nucleotides long). These have high (G + C)-contents relative to that 
of intact M13 BNA. and arise from restricted regions of the M13 
genome. The resistance of these fragments to single-strand-specific 
nucleases and their nondenaturability strongly suggest the presence 
of double-stranded segments in these core pieces. That the core 
pieces are only partially double-stranded is shown by their lack of 
complete base Sealineliaeding and their pattern of elution from 
hydroxyapatite. 


31960 Production of volatile sulfur compounds during the decom- 
position of algal mats. Zinder, S.H.; Doemel, W.N.; Brock, T.D. 
(Univ. of Wisconsin, Madison). Appl. Environ. Microbiol.; 34: No. 6, 
859-860(Dec 1977). 

Blue-green algal mats incubated anaerobically rapidly pro- 
duce large amounts of volatile sulfur compounds, including hydro- 
gen sulfide, methyl mercaptan, and dimethyl sulfide. The major 
organic sulfur compound is methyl mercaptan, in contrast to previ- 
ous results with marine eucaryotic algae. Light inhibited production 
of volatile sulfur compounds, apparently because the algae then 
produced Oz, rendering the system aerobic. 


31961 Inactivation of enteric viruses in wastewater sludge 
through dewatering by evaporation. Ward, R.L.; Ashley, C.S. (Sandia 
Labs., Albuquerque, NM). Appl. Environ. Microbiol.; 34: No. 5, 564- 
570(Nov 1977). 

The effect of dewatering on the inactivation rates of enteric 
viruses in sludge was determined. For this study, water was evapo- 
rated from seeded raw — at 21°C, and the loss of viral plaque- 
forming units was measured. Initial results with poliovirus showed 
that recoverable infectivity gradually decreased with the loss of 
water until the solids content reached about 65 percent. When the 
solids content was increased from 65 to 83 percent, a further, more 
dramatic decrease in virus titer of greater than three orders of 
magnitude was observed. This loss of infectivity was due to irrevers- 
ible inactivation of poliovirus because viral particles were found to 
have released their RNA molecules which were extensively degrad- 
ed. Viral inactivation in these experiments may have been at least 
partially caused by the evaporation process itself because similar 
effects on poliovirus particles were observed in distilled water after 
only partial loss of water by evaporation. Coxsackievirus and reo- 
virus were also found to be inactivated in sludge under comparable 
conditions, which suggests that dewatering by evaporation may be a 
feasible method of inactivating all enteric viruses in sludge. 


31962 Structure, growth, and decomposition of laminated algal- 
bacterial mats in alkaline hot springs. Doemel, W.N.; Brock, T.D. 
(Wabash Coll., Crawfordsville, IN). Appl. Environ. Microbiol.; 34: 
No. 4, 433-452(Oct 1977). 

ted mats of unique character in siliceous alkaline hot 
springs of Yellowstone Park are formed predominantly by two 
organisms, a unicellular blue-green alga, Synechococcus lividus, and 
a filamentous, gliding, photosynthetic bacterium, Chloroflexus aur- 
antiacus. The mats can be divided approximately into two major 
zones: an upper, aerobic zone in which sufficient light penetrates for 
net photosynthesis, and a lower, anaerobic zone, where photosynthe- 
sis does not occur and decomposition is the dominant process. 
Growth of the mat was followed by marking the mat surface with 
silicon carbide particles. The motile Chloroflexus migrates vertically 
at night, due to positive aerotaxis, responding to reduced Oz levels 
induced by dark respiration. The growth rates of mats were estimat- 
ed at about 50 um/day. Observations of a single mat at Octopus 
Spring showed that despite the rapid growth rate, the thickness of 
the mat remained essentially constant, and silicon carbide layers 
placed on the surface gradually moved to the bottom of the mat, 
showing that decomposition was taking place. There was a rapid 
initial rate of decomposition, with an apparent half-time of about 1 
month, followed by a slower period of decomposition with a half- 
time of about 12 months. Within a year, complete decomposition of a 
mat of about 2-cm thickness can occur. Also, the region in which 
decomposition occurs is strictly anaerobic, showing that complete 
decomposition of organic matter from these organisms can occur in 
the absence of Oo. 


MORPHOLOGY 
REFER ALSO TO CITATION(S) 32121 


31963 Larval development of Callinectes similis reared in the 
laboratory. Bookhout, C.G.; Costlow, J.D. Jr. (Duke Univ., 
Durham, NC). Bull. Mar. Sci.; 27: No. 4, 704-728(Oct 1977). 
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Freshly hatched larvae of Callinectes similis Williams, the 
lesser blue crab, were reared to the first crab stage. Eight zoeal 
stages and one megalopa stage are described with particular refer- 
ence to types of setae on appendages. Updated information on the 
development of the commercial blue crab, Callinectes sapidus Rath- 
bun, is also given, as well as similarities and differences between C. 
similis and C. sapidus. The zoeae of C. similis and C. sapidus are so 
similar that they can only be separated by a number of minor 
differences. The dorsal spine of C. similis is significantly longer than 
that of C. sapidus in all zoeal stages. Other structures, such as the 
rostrum and antennae, are either longer in early zoeal stages of C. 
sapidus than in C. similis, or the structures of the two species are not 
significantly different. In later stages, however, structures measured 
were generally significantly longer in C. similis than in C. sapidus. 
Also in later zoeal stages, there are generally small differences in 
setation of appendages. There are diagnostic differences in lengths of 
parts of the claw of the first leg and setation of pleopods of the 
megalopa of the two species. There are also minor differences in the 
setae of the scaphognathite, in seta of the epipodite of the 3rd 
maxilliped and in aesthetascs of antennules of the two species. 


PATHOLOGY 
REFER ALSO TO CITATION(S) 31925, 32132, 32133, 32166 


31964 (LBL—5299, pp 150-152) Mechanism of sickle cell hemo- 
globin modification by ethyl acetimidate. Packer, L.; Bymun, E.N.; 
Ogunmola, G. 1976. 

In Energy and environment. Annual report, 1975. 

It was found that imidoesters inhibit sicklemia through ami- 
dination of the hemoglobin but not necessarily by modification of the 
oxygen affinity. Minimum gelling concentration of HbS at 37° is 
13g%. After a treatment of sickle erythrocytes with 5mM ethyl 
acetimidate or dimethyladipimidate gelling was found to increase to 
19 and 21g% respectively. (PCS) 


31965 (SRO—742-1) Fomes annosus infection in slash pine plan- 
tations. Lane, C.L.; Witcher, W. (Clemson Univ., S.C. (USA). Dept. 
of Forestry). Sep 1977. Contract EY-76-S-09-0742. Ip. Dep. NTIS, 
PC A02/MF AO1. 

Studies at the Savannah River Plant near Aiken, S.C. show 
that cutting slash pine and inoculating the stumps with Fomes 
annosus caused mortality of adjacent trees regardless of the month of 
inoculation. Greatest mortality occurred from March, April, May, 
and June inoculations and least from January and July inoculations. 
Fomes annosus was isolated from 52 of the trees adjacent to be 
inoculated stumps and from 10 adjacent to the controls. Slash pines 
were also cut monthly and half the stumps treated with borax. Only 
five trees adjacent to the borax treated stumps died while 58 died 
adjacent to the non-treated stumps. Some trees died each month. 
The root system of 33 twenty-five-year-old slash pines were excavat- 
ed and all suspected F. annosus infection points sampled. Although 
most of the trees appeared healthy, some infection points were found 
on every tree. Sixty-five percent of all the main laterals had infection 
points. X-ray analysis of increment cores of wood from 15-year-old 
longleaf, loblolly, shortleaf, slash and Virginia pines after one year in 
axenic culture of F. annosus showed that the root wood of slash pine 
decayed more rapidly than the other species. 


31966 Effects of maternal thrombocytopenia on platelet counts of 
pre- and postnatal mice. McDonald, T.P.; Clift, R.; Dunn, C.D.R. 
(Univ. of Tennessee Memorial Research Center, Knoxville). Life 
Sci.; 21: No. 8, 1381-1386(15 Oct 1977). 

The effects of maternal thrombocytopenia on platelet counts 
of pre- and postnatal mice were determined. Platelet counts of 
gravid mice were reduced at 2 to 3 days before parturition by 
injection of rabbit anti-mouse platelet serum (RAMPS). Marked 
rebound-thrombocytosis was observed after 4 to 6 days. Platelet 
counts of pre- and postnatal mice whose mothers were injected with 
RAMPS 3 days before parturition were unaltered except at 1 day 
before and at the time of birth when they were significantly (P less 
than 0.005) reduced. The results of immunodiffusion techniques 
showed that RAMPS crossed the placental barrier resulting in 
reduced platelet counts of the fetuses, but significant fetal rebound- 
thrombocytosis was not observed. 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 31932, 31966, 32104, 32118, 
32119, 32130, 32132, 32134, 32139, 32170 


31967 (CONF-760927—, pp 333-345) Immune properties of the 
alveolar macrophage. Daniele, R.P.; Gorenberg, D.J.; Dauber, J.H. 
(Univ. of Pennsylvania, Philadelphia). 1977. 
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From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Since the lung potentially constitutes a large compartment for 
macrophage--lymphocyte interaction, three immune properties of 
guinea pig alveolar macrophages were studied: the capacity to serve 
as accessory cells in lymphocyte responses to mitogens, the degree 
of macrophage membrane activation, and the response to chemotac- 
tic stimuli. Peritoneal macrophages were compared to alveolar ma- 
crophages with respect to each of these functions. The collaborative 
potential of alveolar and peritoneal macrophages was examined b' 
determining their effect on coy A yee see (PHA) 
induced lymphocyte proliferation. Purified tracheobronchial lymph 
node cells were co-cultured with autologous macrophages, and the 
response to PHA was measured at 72 hr by the uptake of tritiated 
thymidine. Macrophages enhanced the response of lymphocytes to 
PHA, and alveolar macrophages appeared superior in this function. 
Macrophage activation was assessed by measuring the incorporation 
of [**C]glucosamine into membrane associated macromolecules of 
lavaged lung and peritoneal macrophages. Alveolar macrophages 
were more active than peritoneal en and capable of fur- 
ther stimulation by lymphocyte-derived factors. In contrast to peri- 
toneal macrophages, alveolar macrophages responded poorly to 
chemotactic stimuli. These results suggest that alveolar macrophages 
are well-suited to serve in both the collaborative and effector phases 
of the immune response. 


31968 (CONF-760927—, pp 523-532) Pulmonary injury and 
clearance of MnO; particles. Bergstroem, R.; Rylander, R. (Univ. of 
Goteborg). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Guinea pigs were exposed to a test aerosol of MnO: particles 
for 24 hr, and the clearance from the lung of these particles was 
followed up to 7 days after exposure. Certain animals were — 
to an aerosol of Enterobacter cloacae for 40 min to induce pulmon- 
ary injury. The number of free lung cells and the number of cells 
containing phagocytosed particles were determined. The — 
of MnO: particles was reduced in animals exposed to Enterobacter 
day prior to exposure to the test aerosol. In this group, clearance of 
the MnO» aerosol was reduced during the first day. Clearance was 
not altered during the first and second days after bacteria exposure 
in animals exposed to Enterobacter immediately after the test aero- 
sol. The number of free lung cells and cells containing phagocytosed 
particles was increased in the group exposed to Enterobacter. 


31969 (LA-UR—78-34) Applications of optimal control theory to 
immunology. Perelson, A.S. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 23p. (CONF-770887—1). 
Dep. NTIS, PC A02/MF AO1. 

From Seminar on variable structure systems; Sicily, Italy (30 
Aug 1977). 

When an animal is challenged by a foreign substance which 
promotes an immune response, certain cells within the animal begin 
dividing, secreting antibody molecules, and differentiating into more 
specialized cell types. Optimal control theory is applied to ascertain 
the best strategy available to the immune system in allocating its 
cells. By examining a variety of mathematical models for cell popula- 
tions and their antibody production, it is found that the optimal 
strategy of bang-bang control is robust. Experimental evidence 
which supports such strategies is also discussed. 


31970 Lateral line and ocular-associated structures in the marine 
teleost, Stenotomus chrysops. Harding, C.V.; Susan, S.; Smith, S.G. 
Biol. Bull.; 153: No. 2, 428(Oct 1977). 

During the course of a study on the scanning electron micros- 
copy (SEM) of corneal epithelial cell surfaces, a series of spine-like 
projections, each with a "basal knob”, were found at the corneal 
periphery, near the pit openings on the head, and near the lateral 
line. Epithelial cells, which entirely cover each projection, are 
continuous with the surrounding surface epithelium. Thin longitudi- 
nal sections for transmission electron microscopy show that each 
projection has a single large “core” cell, covered with a monolayer 
of epithelium. The core cell has numerous densely-packed microtu- 
bules and microfilaments. The microtubules ar: more concentrated 
distal to the core cell nucleus, and the microfilaments more concen- 
trated proximally. Mitochondria are distributed along the length of 
the core cell, with a high concentration at the base adjacent to the 
numerous microfilaments. The core cell has long interdigitations into 
the surrounding epithelial cells. Possible nerve connections remain to 
be established. Observations on the living projections can be easily 
made with Nomarski optics, utilizing thin slices of skin from the 
head region. The overall structure of the projection corresponds to 
that seen with SEM. However, in addition, the core cell could be 
seen and distinguished from the covering epithelial cells. Surface 
ridge patterns on the epithelium could also be detected. There is, 
therefore, no apparent loss or gross modification of the tissue during 
the preparation procedures for EM. Also, when fluid is forced 
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through the pit ous there can be a resultant passive bending of 
the projection at the basal knob. 


31971 Trap tank for nontraumatic serial sampling of fish stocks 
in physiological studies. Schneider, M.J.; Genoway, R.G.; Connors, 
T.J.; Barraclough, S.A. (Battelle Pacific Northwest Labs., Richland, 
WA). Prog. Fish-Cult.; 39: No. 3, 135-138(Jul 1977). 

The construction details of a device which allows unbiased 
sampling of fish for physiological studies are described. The device 
consists of two rectangular tanks connected by a tunnel which 
contains a trapdoor in the floor. A single fish swimming through the 
tunnel can be removed by opening the trap door; the tunnel is 
isolated from the two tanks by flap-valve doors when the trapdoor 
opens. Blood glucose and lactate levels of fish serially removed from 
the tank remain stable throughout the sampling day. 


31972 Thermoregulatory postures and orientation to the Sun: a 
mechanistic evaluation for the zebra-tailed lizard, Callisaurus dracon- 
oides. Muth, A. Copeia; 4: 710-720(1977). 

The effects of thermoregulatory postures and orientation to 
the sun on steady-state body temperatures in the zebra-tailed lizard 
(Callisaurus draconoides) were determined using computer simula- 
tion techniques. The parameters evaluated for each posture included: 
(a) silhouette area (A/sub S/) as a function of solar zenith angle (Z) 
and relative aximuth angle (RAZ) and (b) the convective heat 
transfer coefficient (h/sub C/). Four simulations, incorporating 
micrometeorological data from the literature, were used to evaluate 
relationships between postures, orientation to the sun, 
micrometeorological variables and the mechanisms of heat transfer. 
The simulations show that for a given posture: RAZ orientation to 
the sun may account for a 1 C range in body temperature; (2) 
conductive heat gain is not an important mechanism for elevating 
the steady-state body temperature in the =a but may increase 
the rate of heat gain under certain conditions; (3) the posture of a 
lizard and its convective environment are more important in deter- 
mining a lizard’s body temperature than is its orientation to the sun. 


TRACER TECHNIQUES 


31973 (UR—3490-1336) Study of the rhealogic properties of 
canine tracheal mucous secretions and their relationship with tracheal 
mucociliary clearance. Giordano, A.M. Jr. (Rochester Univ., N.Y. 
(USA)). 1977. Contract EY-76-C-02-1336. 283p. Dep. NTIS, PC 


A13/MF AOl1. 
Thesi 


is. 

Results are reported from an analysis of both the biochemical 
and rheologic properties of tracheobronchial mucus and their rela- 
tionship with in vivo mucociliary clearance. Existing techniques of 
mucous collection, mucociliary clearance determined by a radioiso- 
tope technique, and rheologic testing were employed in purebred 
female beagles. 


PUBLIC HEALTH 
REFER ALSO TO CITATION(S) 32124 


31974 (DOT-TES—78-001) Study of the health effects of bicy- 
cling in an urban atmosphere. Final report. Waldman, M.; Weiss, S.; 
Articola, W. (Messer Associates, Inc., Silver Spring, Md. (USA)). 14 
Oct 1977. 226p. NTIS. 

This report analyzes data on the health effects of bicycling in 
an urban environment through intensive study of ten healthy male 
subjects bicycling or driving in systematically varied conditions in 
the streets of Washington, D.C. Evaluation criteria for available 
technology and instrumentation are included and a methodology is 
developed for route selection. Specific air pollutants (carbon monox- 
ide, ozone, sulfates, nitrates, and particulates) are measured concur- 
rently with exposure and subsequent changes in health status identi- 
fied through pulmonary function testing, cardiovascular testing, and 
blood and symptoms analysis. The report concludes that no major 
adverse short-term health effects were noted for ten healthy male 
subjects while bicycling or driving in levels of pollution and thermal 
stress encountered during the study period. Recommendations for 
further research are also presented. 


31975 Arsenite and arsenate levels in wine. Crecelius, E.A. 
(Marine Research Lab., Sequim, WA). Bull. Environ. Contam. Toxi- 
col.; 18: No. 2, 227-230(Aug 1977). 

Arsenic is receiving renewed attention because it is released 
to the atmosphere by coal-fired power plants as well as by smelters 
and agricultural pesticides. A portion of this arsenic that accumulates 
on 5 land may be taken up by plants, animals, and ulti- 
mately by man. This study was conducted to establish amounts and 
chemical forms of arsenic in wines and the changes that occur 
during fermentation. In this study, 19 samples of domestic table 
wines were analyzed for several species of arsenic. The samples 
included 13 varieties of white and red wines. The concentration of 
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arsenite (As**), arsenate (As**), methylarsonic acid (MAA) and 
dimethylarsinic acid (DMAA) were determined using the technique 
developed by Braman (1973) with modifications (Crecelius, 1974). 
The concentration of total arsenic was also determined on 4 samples 
by X-ray fluorescence (XRF) (Mathies, 1974). The levels of arsenic 
in these wines are of particular interest because half of the samples 
analyzed greatly exceeded the maximum allowable drinking water 
standard of 50 ppB (U.S. DEPT. HEW, 1962). Also, most of the 
arsenic in these wines is present as the highly toxic As** form, which 
is more toxic to humans than As*® (Schroeder and Balassa, 1966). 
The United States does not have an arsenic standard for wine, but 
Great Britain's maximum tolerable arsenic level in wine is 100 ppB, 
and several other countries set the limit at 200 ppB (Schneyder, 
1973). A maximum value of 20 ppB was once recommended for the 
United States (Amerine and Cruess, 1960). By comparing the levels 
of arsenic in these wines with the U.S. drinking water standard of 50 
ppB, it is apparent that half of the samples analyzed exceeded this 
standard. 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 30595, 31799, 31800, 31801, 
31806, 31829, 31975, 32085, 32086, 32092 


31976 (CONF-750929—, pp 402-416) Crop uptake of heavy- 
metal contaminants in fertilizers. Mortvedt, J.J.; Giordano, P.M. 
(National Fertilizer Development Center, Muscle Shoals, AL). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Commercial fertilizers contain small amounts of heavy-metal 
contaminants; therefore uptake by plants of these heavy metals from 
fertilized soil is of interest. A greenhouse experiment was conducted 
to determine soil reactions and uptake by corn (Zea mays L.) of 
heavy-metal contaminants in commercial fertilizers. Granular and 
fluid ammonium phosphate fertilizers produced from Idaho or North 
Carolina phosphate rock were mixed with a phosphorus-deficient 
soil (pH 5.7) at rates of 200 or 600 ms of phosphorus per pot 
containing 3 kg of soil (67 or 200 ppM of phosphorus). Concentra- 
tions of heavy metals in the fertilizers made from Idaho phosphate 
rock were slightly higher than those in fertilizers made from North 
Carolina phosphate rock. In a separate series of pots, reagent-grade 
diammonium phosphate amended with 0, 200, 2000, or 10,000 ppM 
each of cadmium, chromium, copper, nickel, lead, and zinc as 
chlorides was mixed with the soil to supply 200 or 600 mg of 
phosphorus per pot. Crop yields were similar with all phosphorus 
sources. Plant uptake of zinc and cadmium was slightly higher from 
soils treated with the commercial fertilizers than from those treated 
with reagent-grade diammonium phosphate. Plant uptake of the 
other heavy metals was increased only with reagent-grade diammon- 
ium phosphate containing 10,000 ppM of each heavy metal. Concen- 
trations of heavy metals in 0.1N HCl extracts were increased slightly 
by soil applications of fertilizers containing 2000 or 10,000 ppM of 
added heavy metals. Results of this study show that plant uptake of 
heavy-metal contaminants other than zinc in fertilizers is not signifi- 
cant at the rates of phosphorus usually applied under field condi- 
tions. 


31977 (CONF-770367—, pp 287-305) Energy and the food chain. 
Roller, W.L. (Ohio Agricultural Research and Development Center, 
Wooster). Nov 1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

Topics discussed include energy consumption in food produc- 
tion; the extent of the energy crisis; how energy availability may 
cause us to eat more vegetables; and what greenhouse managers can 
do to stay competitive and effective. 


31978 (CONF-770367—, pp 306-318) Future prospects for world 
pd production. Kottman, R.M. (Ohio State Univ., Columbus). Nov 
1977. 

From Conference on solar energy for greenhouses and green- 
house-residential combinations; Cleveland, OH, USA (20 Mar 1977). 

In Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations. 

Food production trends in the U.S. and world wide are 
discussed. Methods of heating per-acre yields, mechanization, water 
resources, land use planning, fertilizer availability, energy supplies, 
changing dietary patterns, and agricultural exports are considered. 


31979 Double-antibody solid-phase enzyme immunoassay for the 
detection of staphylococcal entertoxin A. Saunders, G.C.; Bartlett, 
M.L. (Scientific Lab., Los Alamos, NM). Appl. Environ. Microbiol.; 
34: No. 5, 518-522(Nov 1977). 
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A simple double-antibody enzyme immunoassay that uses a 
microtechnique was developed for detecting staphylococcal entero- 
toxin A in food products. Sample preparation can be completed in 
less than 15 min. Assay sensitivity ranges from 0.4 ng (20-h test time) 
to 3.2 ng (1- to 3-h test time) of toxin per ml of prepared sample. 
Separation and detection of enterotoxin from spiked food products 
ranged between 72 and 98 percent of the amount added. 


31980 Fortification variability in rat diets fortified with arsenic, 
cadmium, and lead. Boyer, K.W.; Capar, S.G. (Dept. of Health, 
Education, and Welfare, Washington, DC). J. Toxicol. Environ. 
Health; 3: No. 4, 745-753(Nov 1977). 

Eleven rat diets fortified with 200 ppM Pb as lead acetate, 
and/or 50 ppM Cd as cadmium chloride, and/or 50 ppM As as 
sodium arsenate or p-arsanilic acid for use in a feeding study to 
determine the interactive effects of the three elements in rats were 
analyzed to confirm the fortification levels. Gross inhomogeneity 
was found. After remixing, variability within and among diets was 
improved but was still unacceptable. Fortification levels of Pb and of 

as sodium arsenate could be accurately determined only by 
taking a very large sample and homogenizing the diet subsamples 
with a Polytron homogenizer. A review of the recent literature 
indicates that no s.andard procedures exist for fortification, mixing, 
or analysis of animal feeding study diets. Such procedures should be 
developed and analysis of the diets before and at intervals during a 
feeding study should be adopted as standard procedure. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 
REFER ALSO TO CITATION(S) 32007 


31981 (CONF-780226—2) Photochemistry and photobiology of 
DNA containing 5-iodouracil and 5-iodocytosine. Rahn, R.O.; Staf- 
ford, R.S.; Hadden, C.T. (Oak Ridge National Lab., Tenn. (USA)). 
1978. Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on DNA repair mechanisms; Keystone, 
CO, USA (19 Feb 1978). 

The quantum yields for the photolysis of iodinated derivatives 
of cytosine (leading to the loss of iodine) has been measured for 313 
nm radiation and found to decrease from 0.024 for lodCMP down to 
0.007 for both Poly(C) and DNA containing 5-IodCyt. In DNA, 
approximately 1 clean chain break and 1 alkali-labile bond were 
formed for every 10 iodines lost. Incorporation of iodinated cytosine 
or uracil into the DNA of Escherichia coli or Bacillus subtilis was 
shown to have a large effect on the biological survival following 313 
nm radiation. 


31982 (ORO—4183-22) Chemical effects of ionizing radiation on 
the individual amino acids within intact and pure protein molecules. 
Final report. Freidberg, F. (Howard Univ., Washington, D.C. 
(USA)). 30 Jun 1977. Contract EY-76-S-05-4183. 12p. Dep. NTIS, 
PC A02/MF AOl1. 

Progress is reported on the following research projects: 
gamma radiation induced chemical and molecular weight changes in 
proteins; the free radical pattern for the irradiated protein; similari- 
ties in the mechanism of action of ionizing and of uv radiation; and 
spin trapping in the study of gamma radiolysis. (HLW) 


31983 Radioprotective effect of alkaline metal chlorides on DNA. 
Kondakova, N.V.; Levitman, M.Kh. (Inst. of Biological Physics, 
Pushchino, USSR). Radiobiology (USSR) (Engl. Transi.); 17: No. 3, 
35-41(1977). 

Translated from Radiobiologiya; 17: No. 3, 350-354(1977). 

Viscosimetry and transformation methods were used to test 
the effects of LiCl and NaC! salt solutions in different concentrations 
on DNA injury by y-irradiation. In equimolar concentrations, these 
salts provided the same protection from radiation-induced decrease 
in viscosity of DNA. Protection is observed in salt concentrations of 
>1 M, and it increases with increase in concentration. Concentra- 
tions of equal to or greater than 0.5, 1 and 7 M LIC! protect 
transforming activity to almost the same effect, but effectiveness of 
protection is weaker than according to the viscosity criterion. How- 
ever, protective concentrations of chlorides (5 M NaCl) do not 
affect the degree of radiation-induced destruction of a low molecular 
compound (tryptophan). The results rule out attribution of the 
observed protection to removal of indirect effect or appreciable 
decrease thereof. It is concluded that protection is due to the 
conformational distinctions of DNA in concentrated solutions of 
alkaline metal chlorides. 
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RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 32007, 32010 


31984 (BNL—24046) Presence of UV-endonuclease sensitive 
sites in daughter DNA of UV-irradiated mammalian cells. 
D'Ambrosio, S.; Setlow, R.B. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Feb 1978. Contract EY-76-C-02-0016. Sp. (CONF- 
780226—). Dep. NTIS, PC A02/MF AO1. 

From Symposium on DNA repair mechanisms; Keystone, 
CO, USA (19 Feb 1978). 

Asynchronous Chinese hamster cells were irradiated with 10 
Jm~? uv radiation and 0.25 to 4 hours later pulse-labeled with 
[*H]thymidine. Cells synchronized by shaking off mitotic and Gi 
cells were irradiated in either the Gi-phase or S-phase of the cell 
cycle and pulse-labeled with [*H]thymidine in the S-phase. After a 
12 to 14 hour chase in unlabeled medium, the DNA was extracted, 
incubated with Micrococcus luteus uv-endonuclease and sedimented 
in alkaline sucrose. The number of endonuclease sensitive sites 
decreased as the time between uv irradiation and pulse-labeling of 
daughter DNA increased. Further, there were significantly less 
endonuclease sensitive sites in the daughter DNA from cells irradiat- 
ed in the G:-phase than in the S-phase. These data indicate that very 
few, if any, dimers are transferred from parental DNA to daughter 
DNA and that the dimers detected in daughter DNA may be due to 
the irradiation of replicating daughter DNA before labeling. 


31985 (CONF-780226—1) Removal of uv-induced pyrimidine 
dimers from the replicated and unreplicated DNA of human fibrob- 
lasts. Waters, R. (Oak Ridge National Lab., Tenn. (USA)). 1978. 
Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AOl. 

From Symposium on DNA repair mechanisms; Keystone, 
CO, USA (19 Feb 1978). 

Excision repair in uv irradiated human fibroblasts has been 
examined in portions of DNA replicating after irradiation versus 
those remaining unreplicated. Two approaches, one using a uv- 
endonuclease to estimate pyrimidine dimers remaining in DNA, the 
other using density labeling to measure excision resynthesis, indicate 
that the extent of repair is the same for both replicated and unrepli- 
cated DNA. 


31986 Oxygen effect and intracellular oxygen content (adaptation 
hypothesis). Yarmonenko, S.P.; Epshtein, I.M. (Academy of Medical 
Sciences, Moscow). Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 
1-17(1977). 

Translated from Radiobiologiya; 17: No. 3, 323-335(1977). 

Experimental data are discussed, which are indicative of 4 
correlation between the radiomodifying effect of hypoxia and “prior 
history” of the irradiated object. This correlation is manifested by a 
decrease in protective effect of acute hypoxia on objects that are 
adapted to oxygen deficiency. A hypothesis is expounded to inter- 
pret this phenomenon, which relates the degree of modification of 
cellular radiosensitivity, as determined by the oxygen effect, to the 
intracellular oxygen content. The latter, according to the views that 
are developed, is regulated by a change in diffusion resistance of 
cytoplasmic membranes to oxygen, as function of the energy level of 
the cell and degree of its oxygenation. 


31987 Activity of DNA-dependent DNA polymerase and aspar- 
tate—carbamoy] transferase after separation of rat marrow and spleen 
cells in an albumin density gradient under normal conditions, after 
irradiation and administration of DNA. Mazurik, V.K.; Moskaleva, 
E.Yu. Radiobiology (USSR) (Engl. Transl.); 17: No. 5, 90-96(1977). 

Translated from Radiobiologiya; 17: No. 5, 716-721(1977). 

Normal rat bone marrow and spleen cells, and cells taken at 
different times following irradiation (600 R) and administration of 
DNA were separated into nine fractions in an albumin density 
gradient. Radiation lowered DNA-dependent DNA polymerase and 
aspartate-carbamoy] transferase activity in cells of the fractions in 
which it was normally the highest. There was restoration of distribu- 
tion of cells according to levels of enzymatic activity on the 15th to 
20th post-radiation day. Administration of DNA did not affect the 
nature of postradiation changes in distribution of enzyme activity, 
but normalized DNA content in some fractions of bone marrow cells 
on the Sth, rather than 10th to 20th postradiation day. 


31988 Kellerer—Rossi dual action theory. Obaturov, G.M. (Sci- 
entific Research Inst. of Medical Radiology, Obninsk, USSR). Ra- 
diobiology (USSR) (Engl. Transl.); 17: No. 5, 146-155(1977). 

Translated from Radiobiologiya; 17: No. 5, 764-771(1977). 

It was demonstrated that the equation for cell survival pro- 
posed by Kellerer and Rossi for high-density particles (protons, 
neutrons, etc.) is incorrect. The author has derived a more general 
formula that defines the cell survival curve for any ionizing radi- 
ation. This formula for low-density ionizing radiation corresponds to 
the Kellerer-Rossi formula. 
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31989 Calculation of tritium dose function. Balonov, M.1; 
Zhesko, T.V. (Scientific Research Inst. of Radiation Hygiene, Lenin- 
grad). Radiobiology (USSR) (Engl. Transl.); 17: No. 5, 156-160(1977). 

Translated from Radiobiologiya; 17: No. 5, 772-775(1977). 

The tritium dose function was calculated on the basis of data 
on passage of electrons through matter, and it is well approximated 
by the formula phi(r) = 7.2 . e/sup - -1.0r//r? rad/decay. The dose 
field has been plotted for a spherical cell nucleus containing tritium. 
It was demonstrated that when tritium is localized in the nucleus, the 
latter receives a radiation dose that is 5 to 10 times higher than the 
mean does to the cytoplasm. 


31990 DNA repair in zajdela hepatoma cells exposed to gamma 
radiation, and inhibition thereof by some agents. Zakrzhevskaya, 
D.T.; Gaziev, A.I. (Inst. of Biological Physics, Pushchino, USSR). 
Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 29-34(1977). 

Translated from Radiobiologiya; 17: No. 3, 345-349(1977). 

It was shown that effective repair of single-stranded DNA 
breaks induced by y-radiation occurs in ascites hepatoma cells in 
rats. There was inhibition of repair of DNA breaks when these cells 
were submitted to postradiation incubation with 8-bromcaffeine, 
fluorafur, or at 42°C. Under the same conditions, N-methyl-N- 
nitrosourea (MNU) totally arrested repair of DNA breaks. Treat- 
ment of hepatoma cells with MNU followed by exposure thereof to 
-radiation resulted in intensive degradation of DNA. 


31991 Microfluorescence used to evaluate the effects of sulfur- 
containing radioprotectors on lymphoid tissue. Vladimirov, V.G.; 
Ivanov, I.1.; Tarnopol’skaya, L.G. (Military Medical Academy imeni 
S.M. Kirov, Leningrad). Radiobiology (USSR) (Engl. Transl.); 17: 
No. 3, 90-94(1977). 
Translated from Radiobiologiya; 17: No. 3, 396-399(1977). 
A study of cells, with consideration of color of fluorescence 
thereof in ultraviolet light following acridine orange staining, re- 
vealed that preventive administration of cystamine to irradiated rats 
lowers the percentage of lymphoid elements of the spleen that are 
destroyed as early as the Ist postradiation day. Thereafter, these 
-, lead to faster repair of lymphoid tissue in protected animals. 
¢ investigative method used permits evaluation of the cytotoxic 
effects of radioprotectors. They are more marked in cystamine than 
in mercaptoethylamine. 


RADIATION EFFECTS ON MICROORGANISMS 
REFER ALSO TO CITATION(S) 32002 


31992 Cryogenic gamma irradiation of prototype pork and chick- 
en and antagonistic effect between Clostridium botulinum types A and 
B. Anellis, A.; Shattuck, E.; Morin, M.; Srisara, B.; Qvale, S.; 
Rowley, D.B.; Ross, E.W. Jr. (Army Natick Research and Develop- 
ment Command, MA). Appl. Environ. Microbiol.; 34: No. 6, 823- 
831(Dec 1977). 

Inoculated, irradiated pork (2,300 cans) and chicken (2,000 
cans) Ee studies were performed to establish the 12D dose for 
= oods. Each can was inoculated with a mixture of 10° spores of 

of 10 strains of Clostridium botulinum (five type A and five 
type B), or a total of 10’ spores. The cans received a series of 
pata oe doses of gamma rays (®°Co) at -30 +- 10°C; they were 
incubated for 6 months at 30 +- 2°C and examined for swelling, 
toxicity, and recoverable botulinal cells. The highest rate of swelling 
for both foods occurred within the first w ee of incubation, and 
maximum swelling was observed within 4 to 5 weeks. The minimal 
experimental sterilizing dose (ESD) based on flat, nontoxic sterile 
cans was 3.0 less than ESD less than or equal to 3.2 Mrad for pork 
and 4.0 less than ESD less than or equal to 4.2 Mrad for chicken. An 
analysis of the partial spoilage data by extreme-value statistics indi- 
cated with 90 percent confidence that the rate of spore death in the 
two foods was not a normal distribution, but appeared to favor a 
shifted exponential function. Based on the latter distribution, and 
assuming One most resistant strain in the mixture of 10 used, the 12D 
dose computed to 4.37 Mrad, with a shoulder of 0.11 Mrad, for pork 
and to 4.27 Mrad, with a shoulder of 0.51 Mrad, for chicken. An 
assumption that there were two or more most resistant strains in the 
inoculum progressively lowered the 12D dose. There was an appar- 
ent antagonism between the irradiated type A and B viable strains in 
the two foods. Cans with type B cells and toxin predominated over 
cans with type A cells and toxin, but cans with a mixture of type A 
and B toxins predominated over cans with a mixture of type A and B 
cells. At the highest sublethal doses, only type A cells survived in 
sey but in chicken there was at least one type B strain that was at 

t as resistant as type A strains. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 31981, 32010 
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31993 Sensitization of bacterial spores by p-nitroacetophenone 
(PNAP) and 0.8% O2. Choice of suspending fluid. Ewing, D. (Univ. 
of Texas, Austin). Radiat. Res; 72: No. 2, 291-295(Nov 1977). 
In the bacterial spore system, both oxygen and p-nitroaceto- 
henone (PNAP) function as radiation sensitizers. Previous work 
had shown that PNAP has a protective effect in 0.8%O2. These 
results, obtained in phosphate buffer (pH 7.0), have now been 
compared with results from water-suspension experiments. In water, 
mixtures of PNAP and oxygen show the same response as 0.8%O2 
alone; i.e., PNAP does not protect. Although the mechanisms are 
not understood, the previously observed protection by PNAP in 
0.8%O2 must be designated as buffer dependent. Therefore, spore 
studies to examine chemical sensitizing processes of PNAP and O2 
should be in water, not phosphate buffer. 


ane Role of ploidy in row senyee paned of cells (experiments on 

east organisms of different species and genotypes). Korogodin, V.I.; 
Bliznik, K.M.; Kapul'tsevich, Yu.G.; Petin, V.G.; Savchenko, G.V.; 
Tolstorukov, LL. (All-Union Scientific Research Inst. of Genetics 
and Breeding of Industrial Microorganisms, Moscow). Radiobiology 
(USSR) (Engl. Transl.); 17: No. 5, 71-83(1977). 

Translated from opp 17: No. 5, 700-710(1977). 

It was established that the sensitivity of artificially obtained 
diploid cells from natural haplonts Pichia pinus and Pichia guillier- 
mondii is twice as sensitive to y-rays and a-particles as haploid cells 
and, consequently, there is no relationship to ploidy per chromosome 
set. The haplonts are similar to diplont Saccharomyces cerevisiae 
bearing the rad 51 mutation, and they are very different from S. 
cerevisiae of the “wild” type, in which haploid cells are much more 
radiosensitive than diploids. It was also established that the RBE of 
a-particles for yeast of the strains studied decreases with increase in 
radiosensitivity, changing from 4.6 to 1.0. The following conclusions 
are derived: the radiation lesion to haploid and diploid yeast cells is 
based on similar injuries, the probability of which is determined by 
the size of the “target” (DNA content) and effectiveness of repair 
systems; the presence in the cell of at least two sets of chromosomes 
is a prerequisite for effective function of repair systems; the higher 
radioresistance of diploid cells, as compared to haploids, in diplont 
yeast is due primarily to effective function of repair systems; the 
greater radiosensitivity of diploid cells, as compared to haploids, in 
haplont yeast is apparently due to a deficiency in this yeast with 
regard to repair systems; repair processes play a large role in 
determining the RBE of radiations with different linear energy 
transfer. 


31995 “Biostack-2" experiment. Report 2. Inactivation of cells in 
yeast colonies under the influence of heavy ions of galactic cosmic 
radiation. Benevolenskii, V.N.; Vekshina, L.K.; Vnutskikh, IV. 
(Inst. of Biomedical Problems, Moscow). Radiobiology (USSR) 
(Engl. Transl.); 17: No. 5, 177-180(1977). 

Translated from ‘Radiobiologi a; 17: No. 5, 789-792(1977). 

Colonies of Saccharomyces ellipsoides were in flight for 22 
days on board a biological satellite, Kosmos-690. Injury to the 
colonies by heavy ions was judged on the basis of the number of 
cells with inactivated division. As compared with controls there was 
lower survival and a significant increase in microcolonies with 
anomalous cells. The data obtained on the effects of heavy nuclei on 
yeast cell colonies indicated that there was a zone of injury along the 
track of these particles that involved thousands of cells. (HLW) 


31996 Sensitivity of yeast cells to concurrent effect of ionizing 
radiation and high temperature. Petin, V.G. (Scientific Research Inst. 
of Medical Radiology, Obninsk, USSR). Radiobiology (USSR) (Engl. 
Transl.); 17: No. 3, 48-54(1977). 

Translated from Radiobiologiya; 17: No. 3, 360-366(1977). 

Intensification of the effect of ionizing radiation when cells 
are irradiated at high temperature was demonstrated in experiments 
with different strains of yeast cells. A comparison of the experimen- 
tal survival curves to theoretical ones, estimated for additive effects 
of ionizing radiation and high temperature, revealed that the ob- 
served effect is doubled in strains capable of postradiation recovery 
and only 1.3-fold increased in strains without this capacity. The 
range of temperatures that enhance ionizing radiation varied for cells 
of different strains, and it shifted in the direction of lower tempera- 
tures for temperature-sensitive strains. Keeping cells, irradiated at 
high temperature, under conditions enhancing recovery (non-nutri- 
ent medium, 30°C) revealed that the share of irreversibly damaged 
cells constituted 0.29 at 30 and 40°C, 0.39 at 45°C, 0.59 at 50°C and 
1.00 at 55°C. Evidently, the mechanism of lowering the radioresis- 
tance of cells irradiated under hyperthermic conditions is related to 
production of lesions that the cells cannot repair. 


31997 Role of endogenous substances in enhancing radioresis- 
tance background. Report 9. Investigation of biogenous amine content 
and superoxide dismutase activity in yeast cells varying in radiosensiti- 
vity. Goncharenko, E.N.; Antonova, Se.V.; Gorskaya, T.G.; Gudz, 
T.1; Ershova, V.; Peshkova, E.P. (Moscow State Univ.). Radiobio- 
logy (USSR) (Engl. Transl.); 17: No. 3, 140-143(1977). 

Translated from Radiobiologiya; 17: No. 3 436-439(1977). 
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Suspensions of Saccharomyces cerevisiae and S. ellipsoideus 
were exposed to different doses of x radiation. Determinations were 
made on serotonin and histamine content and superoxide dismutase 
activity. Results showed that serotonin and histamine levels were 
higher in cells with greater radioresistance and that enzyme activity 
was also increased in cells with higher radioresistance. It was 
concluded that biogenous amines play an important role in radiation 
protection. (HLW) 


RADIATION EFFECTS ON PLANTS 
REFER ALSO TO CITATION(S) 32002 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 31720, 32007 


31998 Acetylation of nuclear histones of rat liver cells with 
radiation lesion. Tsudzevich, B.A.; Mel'nik, G.G.; Kucherenko, N.E. 
(Kiev State Univ.). Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 
133-136(1977). 

Translated from Radiobiologiya; 17: No. 3, 431-433(1977). 

Rats were exposed to whole-body x radiation and killed at 
intervals of 2, 12, and 24 h later. Histones were separated from 
purified nuclei of liver cells. The intensity of histone acetylation was 
assessed according to incorporation of acetyl groups from 
4CH;COOH injected intraperitoneally. A graph is presented to 
show intensity of acetylation of various histones after exposure to 
radiation. Marked changes in intensity of acetylation were observed 
in arginine and lysine-rich histones. (HLW) 


Retarded mitosis of root meristem cells of PEA seedlings 
exposed to gamma radiation at the S and G, phases of the mitotic 
cycle. Gudkov, I.N.; Zezina, N.V. (Inst. of Plant Physiology, Kiev). 
Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 137-139(1977). 

Translated from Radiobiologiya; 17: No. 3, 434-436(1977). 

Pea seedlings were exposed to hydroxyurea in order to syn- 
chronize root meristem cells. The seedlings were then exposed to 
gamma radiation in a dose of 800 rad and at 2 h intervals sections of 
root tips were prepared for histological examination. A graph is 
presented to show change in number of mitoses as a function of time 
after exposure to radiation. The following order of increasing radior- 
esistance was observed with increasing time following irradiation: 
Gz, Gi, S, late S, early S, and mid S. (HLW) 


32000 Effects of x-rays and thermal shock on germination, sur- 
vival, growth and sex ratio of hemp plants. Volkovich, V.B. (Rabar- 
dino-Balkarsl State Univ., Nal’chik, USSR). Radiobiology (USSR) 
(Engl. Transl.); 17: No. 3, 163-166(1977). 

Translated from Radiobiologiya; 17: No. 3, 454-457(1977). 

Seeds of hemp were exposed to x radiation in doses of 5 to 20 
kR in December and planied the following April. Some of the seeds 
were exposed to 80°C for 2 to 6 days prior to sowing. At the end of 
the vegetation period the height of male and female plants was 
measured. Tables are presented to show effects of radiation and 
thermal shock on germination, growth, and sex ratio. The number of 
female plants was reduced by 8 to 12% from seeds exposed to 
thermal shock and radiation as compared to seeds exposed to radi- 
ation only. Heat treatment did not elicit similar changes in sex ratio 
in nonirradiated seeds. (HLW) 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 31549, 32011 


32001 (PB—272869) Bureau of Radiological Health...a look at 
Food and Drug Administration's (FDA's) program to protect the 
American consumer from radiaton. Final report. Eccleston, R.C.; 
Barnett, M.H. (Bureau of Radiological Health, Rockville, Md. 
(USA)). Apr 1977. 26p. NTIS PC A03/MF AO1. 

The report provides a brief overview of the FDA's major 
regulatory and voluntary efforts in the area of radiation control, and 
examines the impact of the Agency's programs to eliminate unpro- 
ductive radiation exposure to the American consumer. It concludes 
with a summary of present and future concerns about newly emerg- 
ing radiation-emitting products and uses, and the potential public 
health problems which they may engender. 


32002 Current problems of radiobiology. Kuzin, A.M. (Inst. of 
Biological Physics, Pushchino, USSR). Radiobiology (USSR) (Engl. 
Transi.); 17: No. 5, 3-10(1977). 

Translated from Radiobiologiya; 17: No. 5, 645-651(1977). 


BIOMEDICAL SCIENCES, APPLIED STUDIES 3309 


This article discusses the most — problems of modern 
radiobiology, significance of the solution thereof to theory and 
practice. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 31998, 32002 


32003 (CONF-760927—, pp 533-551) Irradiation damage in 
hamster lungs. Woodruff, K.H. (Univ. of California, San Francisco); 
Leith, J.T.; Smith, P.; Havens, V.; Lyman, J.T.; Howard, J.; Tobias, 
C.A. 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Among the models of pulmonary fibrosis, irradiation injury 
offers an advantage in that exact doses can be calculated and 
reproduced. Single doses of 230-kVp x rays or 375-MeV nucleon- 
accelerated neon ions in the plateau region of ionization were used to 
study pulmonary injury in hamster lungs. Dose levels ranged from 
500 to 1500 rads. Four animals at each dose level were killed 6 
months after irradiation. The lungs were evaluated either by scan- 
ning electron microscopy or morphometrically by light microscopy. 
In contrast to the early postirradiation response, the volume density 
of inflammatory cells and capillary lumina did not distinguish high 
linear-energy-transfer heavy-particle irradiation from x-irradiation at 
6 months. However, the volume density of inflammatory cells (pre- 
dominantly macrophages) remained elevated thus implicating these 
cells in the progressive injury. The volume density of capillaries was 
within control value range, but there were fewer capillaries per 
pulmonary septum since septa were increased in hamsters receiving 
heavy-particle irradiation. Few changes were observed by scanning 
electron microscopy. Heavy particles were more efficacious than x- 
irradiation in producing lung damage. 


32004 (CONF-760927—, pp 552-565) Early and late effects of 
fission-neutron or gamma irradiation on the clearance of bacteria from 
the lungs of B6CF, mice. Brennan, P.C.; Ainsworth, E.J. (Argonne 
National Lab., IL). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Enhanced susceptibility to experimental respiratory infection 
following chronic exposure to low-level gamma radiation has been 
reported, but no comparable information exists for neutron-irradiat- 
ed animals. Such information is needed in view of the apparently 
greater additivity of repeated low fission-neutron doses. Consequent- 
ly altered susceptibility to respiratory infection is being examined in 
the JANUS Neutron and Gamma-Ray Toxicity Program. Some 
B6CF; mice of various ages were challenged with Pasteurella pneu- 
motropica either by intranasal instillation or by aerosol inhalation 
following single or fractionated doses of neutrons or Co gamma 
radiation. Clearance of the bacteria from the lungs was assessed 4 
days after challenge by a culture technique and by histological and 
immunofluorescence staining. From 5 to 21 days after a single dose 
of 288 neutron rads or 740 gamma rads, a ratio equal to the relative 
biological effectiveness (RBE) for cell killing, there was little repair 
of the radiation-damaged clearance mechanism evident in neutron- 
irradiated mice; 85% were unable to clear the organism as long as 21 
days after irradiation. Over the same period only 25% of gamma- 
irradiated mice failed to eliminate P. pneumotropica. Immuno- 
fluorescent-stained lung sections at all time intervals between 5 and 
21 days were strikingly similar among neutron- and gamma-irradiat- 
ed mice and unirradiated mice. Alveolar macrophages were swollen 
with fluorescent P. pneumotropica cells, and macrophages surround- 
ing the bronchi and in the bronchial exudate were also intensely 
fluorescent. These data, coupled with the culture data, indicate that 
pulmonary macrophages in the irradiated host are capable of engulf- 
ing P. pneumotropica cells but that the ability to kill them is 
impaired. 


32005 (CONF-770720—10) Calibration of the polycarbonate do- 
simeter for the microdosimetry of *°°Pu alpha particles in bone. 
Stillwagon, G.B.; Morgan, K.Z. (Georgia Inst. of Tech., Atlanta 
(USA). School of Nuclear Engineering). 1977. Contract EY-76-S-05- 
4814. 16p. Dep. NTIS, PC A02/MF AO1. 

From 22. annual meeting of the Health Physics Society; 
Atlanta, GA, USA (3 Jul 1977). 

There has been some criticisms of the maximum permissible 
organ burden (MPOB) in bone for *°°Pu in recent years. These 
criticisms allude to the relative dearth of experimental data available 
concerning the actual dose delivered to the endosteal face of osseous 
tissue by the *°°Pu alpha particle. A dosimeter recently developed 
has been recommended for application to this microdosimetry prob- 
lem. The tissue equivalence of polycarbonate dosimeters would 
allow dose equivalent to be read directly from the foil rather than 
determining activity from emulsions, in which the alpha particle 
range is different than in tissue, then relating this activity measure- 
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ment to absorbed dose by some calculations. Although this dosi- 
meter has been calibrated to read dose equivalent for fast neutron 
dosimetry, the need exists to determine the factor to multiply by the 
number of 7°*Pu alpha-induced tracks to obtain dose equivalent. This 
problem is being approached in the following manner. A device 
called the vacuum-sealed alpha-calibrator has been designed and 
constructed which will allow the handling of a standard *°°Pu 
solution obtained for this purpose. The calibrator will first be con- 
nected to surface barrier detectors which feed data into a multi- 
channel analyzer. The counts obtained under the alpha peaks at 
various heights above the source and the accumulated time are input 
into a computer program recently written to convert this data into 
dose rate in rems/unit time. Next the measurements are duplicated, 
this time using the polycarbonate dosimeter. The results will pro- 
duce a factor relating the number of alpha-induced tracks to dose. 


32006 (LA—6717-MS(Vol.2)) Delayed radiation injury of gut- 
exposed and gut-shielded mice. II. The decrement in life span. Spald- 
ing, J.F.; Archuleta, R.F.; Prine, J.R. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. Sp. Dep. 
NTIS, PC A02/MF AO1. 

Two mouse strains (RF/J and C57B1/6J) were exposed to x- 
ray doses totaling 400, 800, and 1200 rad. Total doses were given in 
200-rad fractions at 7-day intervals to the whole body, gut only, or 
bone tissue with the gut shielded. Animals were anesthetized during 
exposure. Two control groups were used. A sham control group was 
anesthetized but not exposed to x rays, and another control group 
received neither anesthesia nor x-radiation. All mice were retained in 
a standard laboratory environment for observations on life span and 
pr pn ance at death. Life shortening was observed in all irradiat- 
ed groups of strain RF/J mice and was attributed primarily to an 
increase in incidence and/or earlier onset of neoplasia. Life shorten- 
ing was observed in the C57B1/6J whole-body exposed mice, but 
the effect appeared to be noncarcinogenic. Shielding of the bone or 
gut tissue proved to have a 100% sparing effect in strain C57 mice 
and none in strain RF mice. In both mouse strains, the sham control 
groups (anesthetized but not irradiated) showed approximately 8% 
life shortening below the non-anesthetized control groups and in- 
creased incidences of neoplasia of approximately 40%, suggesting 
that sodium pentabarbital may be as carcinogenic as x-radiation. 


32007 (ERDA-tr—285/3) Radiobiology. Translation of Radio- 
biologiya; 17: No. 3, 323-461(1977). 175p. (NTISUB/C—120-003). 
NTIS, PC E 04/MF AO1. 
Available from NTIS for $45.00 per year (six issues) as . 
Separate abstracts were prepared for the 31 papers included 
in this English translation of Radiobiology. (HLW) 


32008 Investigation of amincacyl-tRNA synthesis in the liver of 
rats exposed to total-body x-radiation. Khanson, K.P.; Petrova, L.D. 
(Central Scientific Research Inst. of Roetgenology and Radiology, 
ma Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 18- 
1 , 

Translated from Radiobiologiya; 17: No. 3, 336-339(1977). 

A study was made of incorporation of 'C-amino acid in 
aminoacyl-tRNA (aa-tRNA) of the liver of control rats and 2 and 24 
h after total-body irradiation in a dosage of 1000 rad. The method 
used to obtain aa-tRNA from tissue involves virtually no deacylation 
of the preparations. It was established that there is an appreciable 
increase in radioactivity of aa-tRNA under the influence of ionizing 
radiation. It was concluded that there is acceleration of processes of 
activation and transfer of amino acids in so-called radioresistant 
organs. 


32009 Investigation of DNA synthesis in the brain of 13-18-day 
rat embryos under normal conditions and following x-irradiation. 
Kotin, A.M.; Chebotar’, N.A.; Laneeva, N.I. (Inst. of Experimental 
Medicine, Leningrad). Radiobiology (USSR) (Engl. Transl.); 17: No. 
3, 23-38(1977). 

Translated from Radiobiologiya; 17: No. 3, 340-344(1977). 

In experiments using a double tracer (*H- and '*C-thymidine) 
it was shown that total-body irradiation of rats on the 15th day of 
the gestation period in a dosage of 150 R x-rays elicits prolonged 
inhibition of DNA synthesis in the brain of embryos. Studies were 
pursued of rate of incorporation of '*C-formate in RNA and DNA 
of the brain of 13 to 18-day embryos, and it was found that the phase 
of maximum deleterious effect of radiation on development of the 
central nervous system (14th to 15th day) coincides with the period 
of maximum intensity of DNA synthesis in the brain of embryos. 


32010 (DOE-tr—4/5) Radiobiology. Translation of Radiobiolo- 
giya; 17: No. 5, 1-190(1977). 194p. Dep. NTIS, PC AO9/MF AO1. 
Available from NTIS for $45.00 per year (six issues) at 
NTISUB C 120 005. 
Separate abstracts were prepared for the 24 papers included 
in this English translation of Radiobiology. (HLW) 


32011 Biochemical bases of action of radioprotective agents. Ro- 
mantsev, E.F.; Blokhina, V.D.; Zhulanova, Z.I.; Koshcheenko, 
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N.N.; Filippovich, I.V. Radiobiology (USSR) (Engl. Transl.); 17: No. 
5, 36-53(1977). 

Translated from Radiobiologiya; 17: No. 5, 672-686(1977). 

Inhibition of radiosensitive biochemical processes, DNA rep- 
lication, RNA and protein biosynthesis, oxidative phosphorylation is 
observed shortly ater giving animals radioprotective doses of amin- 
othiols. The molecular mechanisms of the observed phenomena 
consist of the capacity of aminothiol radioprotective agents to form 
adsorption, thioester, amide and disulfide bonds with specific 
enzyme proteins. The curve reflecting the kinetics of formation of 
mixed disulfide bonds between aminothiols and proteins coincides 
completely with the curve reflecting the radioprotective effect as 
function of time of administration of the radioprotective agent. 
Mixed disulfides are of decisive significance in inhibition of bio- 
chemical processes that determine the radioprotective effect. The 
radiobiological importance of the observed molecular interactions 
can be perceived as decreased build-up of “defective” molecules 
(inhibition of replication) and alleviation of repair processes. The 
inhibition of biochemical processes is brief and reversible. Radiopro- 
tective agents, the mechanism of action of which is related to the so- 
called oxygen effect, also exert their radioprotective action by means 
of biochemical mechanisms. 


32012 Involvement of cAMP in the radioprotective effect. Ku- 
dryashov, Yu.B.; Sobolev, A.S. (Moscow State Univ.). Radiobiology 
(USSR) (Engl. Transl.); 17: No. 5, 54-70(1977). 

Translated from Radiobiologiya; 17: No. 5, 687-699(1977). 

It was experimentally demonstrated that RL ene 
agents affect the cAMP system. It is assumed that a “cascade” 
mechanism is involved in the action of sadlopeotective agents on 
biochemical processes in the animal organism. The first cascade is 
activation of synthesis and removal of endogenous amines from 
tissues under the influence of radioprotectors. Endogenous amines 
stimulate adenylate cyclase of radiation-injured tissues, thereby trig- 
gering the second cascade, the cAMP system, which controls many 
processes impaired by radiation. Analysis of the literature warrants 
the belief that the increase in cAMP concentration in eukaryote cells 
is related to an increase in radioresistance thereof. 


32013 Nucleic acid metabolism in the rat spleen and liver with 
long-term repeated exposure to gamma radiation. Kisel’gof, E.L.; 
Mushkacheva, G.S. Radiobiology (USSR) (Engl. Transl.); 17: No. 5, 
97-103(1977). 

Translated from Radiobiologiya; 17: No. 5, 722-727(1977). 

Daily exposure of rats to 50 R y-rays for 2 months induced an 
early drop of spleen weight and decrease in amount of cells. There 
was little change in RNA concentration per gram spleen. The DNA 
level per gram and levels of both nucleic acids in the entire organ 
were below normal at almost all times they were assayed. There was 
a decrease in incorporation of ‘*C-orotic acid in DNA with low 
doses and an increase after the rats had received cumulative doses of 
1000 R or more, exceeding the control level by 6 to 13 times. The 
changes were considerably less marked in the liver. On the basis of 
quantitative evaluation of the contribution of the spleen to myeloid 
hemopoiesis, it was concluded that this organ plays an insignificant 
role in compensation of hemopoiesis in the studied model of radi- 
ation. 


32014 ADP as one of the possible regulators of postradiation 
recovery processes in the cell and organism. Kozyreva, E.V.; Eli- 
seenko, N.N.; Yashkin, P.N.; Tikhomirova, M.V. Radiobiology 
(USSR) (Engl. Transl.); 17: No. 5, 110-117(1977). 

Translated from Radiobiologiya; 17: No. 5, 733-738(1977). 

A stable protective effect on animals was obtained with 
administration of adenosine diphosphosphoric acid (ADP) both 
before and after irradiation, according to the survival test. It was 
demonstrated on model systems (cell, mitochondria) that one of the 
principal mechanisms of protective action of ADP is activation of 
respiration and energy metabolism, with concurrent decrease in 
membrane permeability and slowing of cell division. 


32015 Bradykinin stimulation of mitotic activity of bone marrow 
and thymus cells of irradiated mice. Sukhavona, G.A.; Kliment’eva, 
T.K.; Dokshina, G.A. (Tomsk State Univ., USSR). Radiobiology 
(USSR) (Engl. Transl.); 17: No. 5, 118-122(1977). 

Translated from Radiobiologiya; 17: No. 5, 739-742(1977). 

Administration of bradykinin (2 mg/kg) 30 min after delivery 
of 450 R radiation stimulated mitotic activity of bone marrow and 
thymus cells of mice. The effect was manifested after 2 h and lasted 
for 7 days of observation. Mouse survival increased by 29 and 34% 
with the use of bradykinin as a radioprotective agent before or 1 and 
3 hours after irradiation, respectively. It is assumed that the influence 
of bradykinin involves stimulation of repair processes. 


32016 Radiation depression of cellular immunity. Goncharova, 
A.Ya.; Kabakov, E.N. (Scientific Research Inst. of Medical Radiolo- 
gy, Obninsk, USSR). Radiobiology (USSR) (Engl. Transl.); 17: No. 5, 
123-126(1977). 

Translated from Radiobiologiya; 17: No. 5, 743-745(1977). 
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The method of quantitative evaluation of hypersensitivity of 
the delayed type (HDT), which is based on measurement of the size 
of a dermal infiltrate, was used to estimate radiation depression of 
cellular immunity in rats. It was established that this immunological 
reaction is at a maximum in intact and irradiated animals 24 h after 
administration of a resolving dosage of antigen and that the dosage 
of 50% depression of HDT is about 200 R. 


32017 Effect of total-body x-irradiation on microscopic and sub- 
microscopic structures of autonomic nervous system cells. Tkachenko, 
Z.Ya.; Demidova, G.G.; Chebotarev, E.E. (Inst. of Molecular Biol- 
ogy and Genetics, Kiev). Radiobiology (USSR) (Engl. Transl.); 17: 
No. 5, 127-133(1977). 

Translated from Radiobiologiya; 17: No. 5, 746-751(1977). 

It was found that neurons of the stomach and solar plexus, 
where motor elements prevail, are the most vulnerable in total-body 
x-irradiation of animals in doses of 800 and 1400 R. Plexi of the 
ileocecal region, where there is prevalence of sensory elements, is 
less involved. This is indicative of a unique course of pathological 
processes in various parts of the digestive system under the experi- 
mental conditions of these authors. 


32018 Long-term sequelae of long-wave x-irradiation (10 and 17 
keV) of rats. Moskalev, Yu.I.; Shelesnova, V.I. Radiobiology (USSR) 
(Engl. Transl.); 17: No. 5, 140-145(1977). 

Translated from Radiobiologiya; 17: No. 5, 758-763(1977). 

In doses of 1, 2 and 4 krad, long-wave x-rays generated at 
voltages of 10 and 17 keV reduce life expectancy of rats, increase the 
incidence and rate of development of tumors of the skin and mam- 
mary glands. According to all indices, with the exception of mam- 
mary tumors, 17 keV x-rays had a more marked biological effect. 


32019 Methionine adenosyltransferase activity of the rat liver 
under the influence of x-rays and the thioposphamide. Zelinskii, V.G.; 
Savitskii, I.V. (Odessa Medical Inst.). Radiobiology (USSR) (Engl. 
Transl.); 17: No. 5, 161-165(1977). 

Translated from Radiobiologiya; 17: No. 5, 776-779(1977). 

One group of rats was exposed to a total-body dose of 600R 
of x radiation and the animals were killed at intervals up to 30 days. 
A second group of rats was given intravenous injections of thiophos- 
phamide and killed at intervals up to 10 days. Activity of methionine 
adenosyltransferase (MAT) in the liver was then assayed. There was 
a significant decrease in MAT activity 3 days following irradiation; 
in surviving animals the activity was normal after 30 days. Three 
days following administration of thiophosphamide there was an 
increase of enzyme activity; this was followed by a significant drop 
after 7 days. (HLW) 


32020 Relationship between glycogen content of peripheral blood 
leukocytes in different strains of mice and radiosensitivity thereof. 
Ivanenko, G.F.; Graevskaya, B.M. (Inst. of Evolutionary Morphol- 
ogy and Ecology of Animals, Moscow). Radiobiology (USSR) (Engl. 
Transl.); 17: No. 5, 166-169(1977). 

Translated from Radiobiologiya; 17: No. 5, 780-782(1977). 

Three strains of mice were exposed to total-body x radiation 
and glycogen was assayed in peripheral blood neutrophils by cyto- 
chemical methods. Results showed a higher glycogen content in 
neutrophils of more radioresistant mice. The glycogen content of 
neutrophils of all mice increased within the first 12 hours of expo- 
sure. This was followed by a decrease in glycogen until the normal 
level was reached by the 48th h. The relation between radiosensiti- 
vity and carbohydrate metabolism is discussed. (HL W) 


32021 Dynamics of zinc content of central nervous system tissues 
of irradiated rabbits. Gotsulyak, L.E.; Luk’yanchuk, I.I. (Odessa 
ot Inst.). Radiobiology (USSR) (Engl. Transi.); 17: No. 5, 170- 
173(1977). 

Translated from Radiobiologiya; 17: No. 5, 783-786(1977). 

Rabbits were exposed to 458R total-body x radiation and 
killed at intervals up to 30 days. Central nervous tissues were 
examined, desiccated, and ashed, and zinc was extracted. Thirty min 
after irradiation the levels of zinc dropped in the cerebellum, medul- 
la, and spinal cord; there was no change in the gray matter while a 
15% elevation was found in the white matter. By the third day the 
zinc content of the gray matter increased more than 100% and in 
white matter it increased 260%. By the 30th day the zinc level was 
still far from normal in all parts of the central nervous system. 


32022 Morphofunctional study of neurohumoral reactions in the 
presence of radiation lesion to the heart. Leont'eva, G.V. (Central 
Inst. for Advanced Training of Physicians, Moscow). Radiobiology 
(USSR) (Engl. Transl.); 17: No. 5, 181-184(1977). 

Translated from Radiobiologiya; 17: No. 5, 792-794(1977). 

The cardiac region of rats was exposed to 600 to 2000 R of 
local radiation; the rats were killed at intervals up to 10 days later. 
Observations were made on monoamine oxidase (MAO) activity and 
content of catecholamines, norepinephine, dopamine, and serotonin 
in the heart. Observations were also made on the vascular bed and 
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mast cells of the heart and pericardium. Two hrs after irradiation 
there was an increase in MAO activity and mobilization of amines. 
Dilatation of capillaries and small veins and constriction of arteries 
of the heart and pericardium occurred. By the end of the fifth day 
there was an increase in fluorescence of catecholamines and sero- 
tonin in sympathetic nerve endings and mast cells. By the tenth day 
there was a return to normal of MAO activity and catecholamine 
content. (HLW) 


32023 Protective role of biotin (vitamin H) in the presence of 
radiation sickness. Perepelkin, S.R.; Egorova, N.D.; Katsitadze, 
V.A. (Moscow Medical Inst.). Radiobiology (USSR) (Engl. Transl.); 
17: No. 5, 185-189(1977). 

Translated from Radiobiologiya; 17: No. 5, 794-798(1977). 

Rats were exposed to 600 R of total-body x radiation and the 
severity of radiation sickness was tested by means of 30-day survival, 
weight gain during the first ten days, leukocyte count, and mean 
survival time of rats that expired. Biotin was fed to the rats 21 days 
before and 30 days after irradiation. Results showed that biotin had a 
protective effect as indicated by a higher survival rate, better weight 
gain, and more uniform restoration of leukocyte count. (HL 


32024 Isolation and activity of spleen protein fractions stimulat- 
ing postradiation recovery of bone marrow. Kendysh, I.N.; Moroz, 
B.B.; Krizhevskaya, Yu.V.; Bezin, G.I. Radiobiology (USSR) (Engl. 
Transl.); 17: No. 3, 42-47(1977). 

Translated from Radiobiologiya; 17: No. 3, 355-359(1977). 

The method of preparative disk electrophoresis in polyacryla- 
mide gel was used to isolate from the spleen three protein fractions 
that stimulate postradiation restoration of cellularity of mouse bone 
marrow. The fraction with a molecular weight of 65,000 has the 
greatest effect when administered after irradiation. 


32025 Incidence of chromosomal aberrations in rat myelokaryo- 
cytes during long-term repeated exposure to radiation. Uryadnitskaya, 
T.L; Sukhodoev, V.V.; Muksinova, K.N. Radiobiology (USSR) 
(Engl. Transl.); 17: No. 3, 55-60(1977). 

Translated from Radiobiologiya; 17: No. 3, 367-371(1977). 

With prolonged exposure to 50 R/day radiation, the inci- 
dence of chromosomal aberrations in rat bone marrow cells increases 
disproportionately to the accreted dose. The slower increment of 
aberrations with increase in cumulative dosage is due to a decrease 
in chromosomal aberrations in the intervals between daily irradiation 
sessions. The rate of this decline in incidence of aberrations is 
determined chiefly by the rate of proliferation of myelokaryocytes. 


32026 Effectiveness of automyelotherapy of irradiated dogs as 
related to quantity of transplated cells. Sbitneva, M.F; Gvozdeva, 
N.L.; Ignasheva, L.P.; Rogozkin, V.D.; Fedotenkov, A.G.; Ulanova, 
A.M. (inst. of Biophysics, Moscow). Radiobiology (USSR) (Engl. 
Transl.); 17: No. 3, 61-67(1977). 

Translated from Radiobiologiya; 17: No. 3, 372-377(1977). 

In experiments on dogs exposed to long-term y-radiation at 
variable rates, with LDjoo, it was demonstrated that preserved 
autologous bone marrow is highly effective. Automyelotherapy had 
a beneficial effect on survival rate, clinical manifestations of radi- 
ation sickness and indices of immunobiological reactivity of lethally 
irradiated dogs. It was determined that the dosage should be at least 
1.5 billion myelokaryocytes for a high therapeutic response. 


32027 Effects of different doses of ‘'I on spontaneous and 
radiation-induced development of mammary gland tumors in rats. 
Moskalev, Yu.I.; Kalistratova, V.S. Radiobiology (USSR) (Engl. 
Transl.); 17: No. 3, 68-74(1977). 

Translated from Radiobiologiya; 17: No. 3, 378-383(1977). 

A study was made of the effects of different doses of '*"I on 
development of mammary gland tumors alone or in combination 
with total-body x-irradiation. It was demonstrated that the thyroid 
plays a role in the genesis of mammary gland tumors. 


32028 Regeneration of hemopoietic and lymphoid tissues follow- 
ing total-body irradiation and therapeutic administration of thiamin 
diphosphate. Vavrova, J.; Nouza, K.; Petjrek, P. (Inst. of Experimen- 
tal Medicine, Prague). Radiobiology (USSR) (Engl. Transl.); 17: No. 
3, 75-79(1977). 

Translated from Radiobiologiya; 17: No. 3, 384-387(1977). 

Analysis was made of the mechanism of therapeutic applica- 
tion of thiamine diphosphate (TDP) in radiation sickness in mice. 
This agent increased the number of endogenous colonies in the 
spleen and incorporation of **Fe in spleen and bone marrow with 
sublethal doses of radiation (500 and 600 R) and has no effect with a 
lethal dose (750 R). After administration of TDP to mice exposed to 
500 R radiation, there is faster DNA synthesis in the spleen, thymus 
and bone marrow, as well as reliable increase in number of nuclear 
cells in femoral marrow. 


32029 Distinctions of radiation lesion in mice exposed to divided 
doses of radiation. Nelyubov, A.A.; Pravdina, G.M. Radiobiology 
(USSR) (Engl. Transl.); 17: No. 3, 80-84(1977). 

Translated from Radiobiologiya; 17: No. 3, 388-391(1977). 
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In experiments on mice, a study was made of the distinctive 
features of radiation lesion following exposure to x-radiation deliv- 
ered in 5 100-R doses, as related to the intervals between each 
divided dose. The clinical signs of the lesion, condition of vital 
organs and systems of the organism are characterized by alternate 
phases of injury and recovery of parameters studied, the severity and 
time of development of which were related to the number of divided 
doses and intervals between them. 


32030 Effects of radiation and cystamine on secondary induction 
of cornea in anura larvae. Popov, D.V.; Starodubov, S.M. (Moscow 
a m" Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 85- 
89(1977). 

Translated from Radiobiologiya; 17: No. 3, 392-395(1977). 

A study was made of secondary induction of cornea in 
transplanted skin of anuran amphibian larvae after exposure of 
recipients and donors to x-rays and cystamine. A comparison of the 
results obtained to the findings of previous experiments, where only 
recipients were exposed to the same factors, revealed that irradiated 
tissue is more susceptible to induction than intact tissue. 


32031 Effectiveness of ATP, antibiotics and vitamins during long- 
term irradiation of monkeys. Tikhomirova, M.V.; Rogozkin, V.D. 
Radiobiology (USSR) (Engl Transl.); 17: No. 3, 95- 99(1977). 
Translated from Radiobiologiya; 17: ‘No. 3, 400-403(1977). 
Experiments on 27 Macaca mulatta monkeys demonstrated a 
satisfactory therapeutic response to a complex of vitamins (B group, 
C and P) and antibiotics (kanamycin, oletetrin, oxacillin, ampicillin) 
during long-term exposure to radiation at the rate of 1 R/min. 
Addition of two doses of ATP to this complex reliably enhanced the 
beneficial effect of antibiotics and vitamins. 


32032 Evaluation of informativeness and significance of some 
indices of base status of the organism for determination of individual 
radiosensitivity. Darenskaya, N.G.; Kuznetsova, S.S.; Chekhonads- 
as? Radiobiology (USSR) (Engl. Transl); 17: No. 3, 106- 
111(1977). 

Translated from Radiobiologiya; 17: No. 3, 409-413(1977). 

It was demonstrated that most of the indices of initial status 
(leukocyte and erythrocyte content of blood, 24 h fluid intake, 
carbon dioxide output, oxygen uptake) have a parabolic relation to 
postradiation mortality and life expectancy of animals. Rat mortality 
as function of base rectal temperature is close to exponential. The 
same index was found to be the most informative. Use of a scheme 
involving three to six indices of initial status made it possible to 
— ie Outcome, survival or death of rats, with accuracy of 60 to 

0. 


32033 Comparative study of radioprotective properties of sero- 
tonin derivatives administered repeatedly prior to gamma irradiation 
Gorelova, N.G.; Antipov, V.V.; Vasin, M.V. Radiobiology (USSR) 
(Engl. Transl.); 17: No. 3 3, 112- 116(1977). 
Translated from ‘Radiobiologiya; 17: No. 3, 414-418(1977). 

A comparative study of desensitization with reference to 
specific activity and some pharmacological properties of serotonin, 
mexamine and 5-acetyloxytryptamine in experiments on mongrel 
white mice, with different intervals between administrations of the 
products, revealed a close correlation (r = -0. 964) between changes 
in radioprotective and pharmacological properties (according to 
accretion of dye in spleen tissue) with repeated administration of 
mexamine. Evidently, the desensitization phenomenon is related not 
only to the chemistry and mechanism of action of the protective 
agents, but conditions under which they are given repeatedly. 


32034 Changes in ATPase activity of tissues induced by combined 
irradiation of an organism in a state of thermal stress. Matyushichev, 
V.B.; Taratukhin, V.R.; Shamratova, V.G.; Kraeva, L.N. (Lenin- 
grad. State Univ.). Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 
122-124(1977). 

Translated from Radiobiologiya; 17: No. 3, 423-425(1977). 

Rats were exposed to *Kr beta radiation, x radiation, and 
hyperthermia. The rats were killed at intervals up to 26 days later, 
and the ATPase activity of the brain and liver was assayed. The 
tabulated results show that there was organ specificity of the 
ATPase activity in response to effects of radiation and heat. (HLW) 


32035 Effect of heterologous DNA on incidence of radiation 
lesions to somatic cell chromosomes of lethally irradiated animals. 
Nikolaevskaya, N.G. Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 
125-127(1977). 

Translated from Radiobiologiya; 17: No. 3, 426-427(1977). 

Rats were exposed to 840 R radiation and given calf thymus 
DNA. No appreciable differences were noted in the number of 
polyploid and aneuploid metaphases in the bone marrow of rats 
treated with radiation and DNA. However, there were fewer cells 
with structural chromosome aberrations in the bone marrow of 
treated animals. The reduction of radioinduced chromosomal aberra- 
tions of DNA-treated rats were of both the chromatid and chromo- 
some types. (HLW) 
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32036 Effects of radioprotective venom of central Asian snakes 
and radiation on the eee = Na system. Khalikov, S.K.; Tura- 
kulov, Ya.Kh.; Rakhimov. M.; Baizakova, N.T. (Inst. of Biochem- 
istry, Tashkent, USSR). Hadioblclogy (USSR) (Engl. Transl.); 17: No. 
3, 128-132(1977). 
Translated from Radiobiologiya; 17: No. 3, 428-431(1977). 
Rats were exposed to 800 R of gamma radiation; venom was 
given 1 hr before irradiation. At one and 24 h after irradiation the 
activity of adenylate cyclase and phosphodiesterase and the AMP 
level were tested. A table is presented to show effects of radiation 
and venom on enzyme activity and AMP content of the liver and 
spleen. Results showed that venom increased significantly the AMP 
level and the adenylate cyclase activity. (HLW) 


32037 Sodium-22 transport as an index of cell membrane status 
following gamma irradiation. Malkina, R.M. Radiobiology (USSR) 
(Engl. Transl.); 17: No. 3, 144-148(1977). 

Translated from Radiobiologiya; 17: No. 3, 439-442(1977). 

Mice were exposed to 900 R of gamma radiation and **Na 
was injected intraperitoneally into irradiated as well as unirradiated 
control mice. The concentration of **Na in blood, liver, and spleen 
was assayed. Results showed that following exposure to radiation 
there were changes in ion permeability of membranes manifested by 
accumulation of **Na in organs. It is suggested that the change in 
ion permeability may serve as a criterion of radiation injury to cell 
membranes. (HLW) 


32038 Changes in deoxycytidine excretion in rats following ad- 
ministration of radionuclides and external gamma irradiation. Fedor- 
ova, A.F.; Zapol’skaya, N.A. (Inst. of Radiation Hygiene, Lenin- 
grad). Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 152-155(1977). 

Translated from Radiobiologiya; 17: No. 3, 445-447(1977). 

One group of rats was exposed to chronic gamma radiation 
for 300 days; other groups _ _ the following radioisotopes 
with food: Sr, 1°7Cs, Pm, “Ca, and ™'I. Urine was 
analyzed for deoxycytidine aes 24 h later. There was an increase 
in deoxycytidine level in response to external ra: iation and radiation 
from radionuclides. The most marked changes occurred following 
external radiation; in order of diminishing effect the response to 
radionuclides was as follows: '°7Cs, Sr, '**Ce, 141, “Ca, and 
47Pm. (HLW) 


32039 Survival of La leukemia cells following long-term exposure 
to ©Co gamma rays and ***Cf gamma-neutron radiation. Konoplyan- 
nikov, A.G.; Kurpeshev, O.K. (Scientific Research Inst. of Medical 
Radiology, Obninsk, USSR). Radiobiology (USSR) (Engl. Transl.); 
17: No. 3, 156-158(1977). 

Translated from Radiobiologiya; 17: No. 3, 448-450(1977). 

Suspensions of leukemia cells from mice were exposed to 
applicators containing needles with **Cf and to Co gamma radi- 
ation. Graphs are presented to show dose-survival curves for the 
irradiated cells and changes in RBE of the neutron component and 
mixed radiation from **Cf with increasing doses. In view of the fact 
that the RBE of the neutron component is 2.2 and its contribution to 
the total load is 60%, over 80% of the total biological effect of 
mixed ***Cf radiation is referable to fast neutrons. This confirms the 
potential of *5*Cf sources in radiation therapy of malignant neo- 
plasms. (HLW) 


32040 Effect of pulmonary irradiation from inhaled ®Y on immu- 
nity to Listeria monocytogenes in mice. Sanchez, A.; Lundgren, D.L.; 
McClellan, R.O. (Inhalation Toxicology Research Inst., Albuquer- 
que, NM). Tex. Rep. Biol. Med.; 34: No. 2-4, 303-306(1976). 

The immunological response of mice subjected to irradiation 
from particles deposited in the lungs and challenged with Listeria 
monocytogenes was investigated. Mice, exposed by inhalation to *Y 
(a beta-emitting radionuclide) in relatively insoluble fused aluminosi- 
licate particles, were immunized with L. monocytogenes either 
before or after exposure. Two additional groups of mice were either 
immunized or irradiated only. A group of control mice received no 
irradiation or immunization. The beta radiation dose absorbed by the 
lungs of each mouse at time of challenge averaged 10,000 rads. 
Fourteen days after immunization, all mice were challenged with 2 
LDso doses of L. monocytogenes via the respiratory route. Survival 
of all immunized mice either with or without exposure to ® Y varied 
from 90 to 100% as compared to 10 to 20% for the mice irradiated 
only and for control mice through 14 days after challenge. Pulmon- 
ary clearance of inhaled L. monocytogenes during the first 4 hr after 
challenge was suppressed in the mice irradiated only but not in those 
immunized only, or in the immunized and irradiated groups, and 
control mice. There appeared to be a suppression of proliferation of 
L. monocytogenes in lungs and spleen in the immunized groups 72 
hr after challenge, whereas the lungs and spleens of the mice 
irradiated only and the control mice had extensive bacterial invasion. 
It was concluded that the 10,000 rads of beta radiation absorbed by 
the lungs did not suppress the immune mechanisms of the immunized 
mice. 
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INVERTEBRATES 
REFER ALSO TO CITATION(S) 31277 


PEST CONTROL 


32041 Boll weevils: field and laboratory assessment of mating 
ability and sperm content after irradiation with or without difluben- 
zuron treatment. Villavaso, E.J.; Earle, N.W.; Hollier, D.D. (Dept. 
of Agriculture, Baton Rouge, LA). J. Econ. Entomol.; 710: No. 5, 562- 
564(17 Oct 1977). 

Sperm depletion did not occur within the lst week after 
irradiated males and females of Anthonomus grandis Boheman were 
released together into isolated field plots. Also, survival and mating 
ability did not differ as a result of treatment. The treatments were: 
irradiation of 4-day-old adults plus diflubenzuron (N-(4-chloro- 
phenyl). N'-(2,6-difluorobenzoy!) urea)), fractionated irradiation of 
pupae, and fractionated irradiation of adults plus diflubenzuron. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


ANIMALS 
REFER ALSO TO CITATION(S) 32027, 32034, 32038, 32039 


32042 (CONF-760927—, pp 475-495) Mathematical model of 
238Py alpha-ray dose-rate distribution in the lung. Feldman, C.; 
Bodor, P.; Perez, L.J. Jr.; Henry, S. (NUS Corp., Rockville, MD). 
1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

A mathematical model was constructed for calculating pluto- 
nium-238 alpha-ray dose-rate spatial distribution in the alveolar 
tissue region of the lung, which had been caused by a randomly 
placed **PuO, particle. Input data were obtained through the 
manual digitization of photomicrographs of the alveolar region of rat 
lung tissue. The use of such data allows one to perform calculations 
with greater spatial resolution than does the method obtained 
through the use of analog computer lung-geometry simulations. 
Multiparticle averaging simulates the dose-rate distribution of a 
randomly placed particle. The sampling procedures used allow mul- 
tiparticle averaging with shorter computer time than does the fre- 
quently used Monte Carlo averaging technique. This approach pro- 
vides a method for estimating spatial dose-rate distributions as a 
function of 7°*PuO: particle size and can serve as a tool for investi- 
gating the relevance of parameters that may cause biological dose- 
related effects in the lung. 


32043 Metabolic changes in rat muscle tissue with separate and 
combined exposure to iodine-131 and strontium-89. Vatulina, G.G. 
Radiobiology (USSR) (Engl. Transl.); 17: No. 5, 104-109(1977). 
Translated from Radiobiologiya; 17: No. 5, 729-732(1977). 
Rats develop significant metabolic disturbances in muscles 
with intake of iodine-131 and strontium-89 numerous times in high 
dose levels, in the case of the combined effect thereof. 


32044 Changes in the rat hemopoietic system under the influence 
of combined radiation. Andreeva, L.P.; Shvedov, V.L. Radiobiology 
(USSR) (Engl. Transl.); 17: No. 5, 134-139(1977). 

Translated from Radiobiologiya; 17: No. 5, 752-758(1977). 

In experiments on albino rats, a study was made of the 
dynamics of changes in some parameters of the hemopoietic system 
under the influence of separate and combined intake of strontium-89 
and iodine-131 in doses of 0.05 to 50,0 wCi/day/animal. Analysis of 
the results of these studies revealed that there is enhancement of the 
effect of strontium-89 on the hemopoietic system in the case of 
combined intake of thyrotropic and osteotropic isotopes. 


32045 Fibrinolytic activity of canine blood after inhalation of 
plutonium-239 dioxide. Kharunzhin, V.V. Radiobiology (USSR) 
(Engl. Transl.); 17: No. 5, 174-176(1977). 

Translated from Radiobiologiya; 17: No. 5, 786-788(1977). 

Three groups of dogs were given different doses of PuO 
aerosols. Fibrinolytic activity of the blood was assayed on a throm- 
boelastogram (TEG) at intervals up to 60 days following inhalation. 
In the group of animals given the largest dose of PuO2 there was an 
increase in fibrinolytic activity during the first 3 days; this was 
followed by a decrease in activity. Histological examination showed 
severe pneumosclerosis with large inflammatory loci. In dogs given 
smaller doses of PuO2. changes in fibrinolytic activity were less 
marked. It was concluded that development of an extensive destruc- 
tive process in the lungs leads to persistent decrease in fibrinolytic 
activity of blood. (HLW) 


32046 Radiosensitivity of the organism and adaptation of popula- 
tions to chronic exposure to strontium-90. Shvedov, V.L.; Golosch- 
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chapov, P.F. Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 100- 
105(1977). 

Translated from Radiobiologiya; 17: No. 3, 404-408(1977). 

The authors submit their own data and the literature dealing 

with development of processes of adaptation of animals and a 

population as a whole to different levels and rhythms of exposure to 

Sr, which they also analyze. Chronic intake of this osteotropic 

radionuclide is not associated with a change in radioresistance of the 
population. 


32047 Biochemical indices of blood serum of cows with acute 
radiation sickness due to nuclear fission products. Yakovleva, V.P.; 
Burov, N.I . Radiobiology (USSR) (Engl. Transl.); 17: No. 3, 149- 
151(1977). 

Translated from Radiobiologiya; 17: No. 3, 443-445(1977). 

Fission products of **°U were given to cows daily for 4 days. 
The animals developed the intestinal form of acute radiation sickness 
and did not survive longer than 20 days. Blood samples were taken 
at intervals and determinations were made on activity of transamin- 
ases and alkaline phosphatase, serum carbohydrates, cholesterol, 
lecithin, total lipids, K, Na, and Fe. Results showed an increase in 
enzyme activity, increase in carbohydrate levels, decrease in lipids 
and electrolytes, and weight loss. (HLW) 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 31785, 32178 


32048 (LA-UR—78-208) Studies on persons exposed to plutoni- 
um. Voelz, G.L.; Stebbings, J.H.; Hempelmann, L.H.; Haxton, L.K.; 
York, D.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. 
Contract W-7405-ENG-36. 17p. (CONF-780306—2). Dep. NTIS, 
PC A02/MF AO1. 

From Symposium on late biological effects of ionizing radi- 
ation; Vienna, Austria (13 Mar 1978). 

The results of four studies of persons exposed, or potentially 
exposed, to plutonium are summarized. The studies are: a five-year 
update on clinical examinations and health experience of 26 Manhat- 
tan District workers heavily exposed at Los Alamos in 1944 to 1945; 
a 30-year mortality follow-up of 224 white male workers with 
plutonium body burdens of 10 nCi or more; a review of cancer 
mortality rates between 1950 and 1969 among Los Alamos County, 
New Mexico, male residents, all of whom have worked in or have 
lived within a few kilometers of a major plutonium plant and other 
nuclear facilities; and a review of cancer incidence rates between 
1969 and 1974 in male residents of Los Alamos County. No excess of 
mortality due to any cause was observed in the 224 male subjects 
with the highest plutonium exposures at Los Alamos. Clinical exami- 
nations of the Manhattan District workers, whose average age in 
1976 was 56 years, show them to be active persons with diseases that 
are not unusual for their ages. The two deaths in this group over the 
past 30 years have not been due to cancer. Mortality and incidence 
data indicate no excess of lung cancer in Los Alamos County males. 


32049 (ORNL-tr—4542) Thorotrastoma in the brain, in a patient 
with a brain injury. Backmann, R. Translated from Verh. Dtsch. Ges. 
Pathol.; 54: 649(1970). 3p. Dep. NTIS, PC A02/MF AO1. 

A case report is presented of a patient with a thorotrastoma in 
the brain that originated, with high probability, from the production 
of a fistula with thorotrast in the area of a gunshot wound to the 
head 25 years previously. No deposits of thorotrast were detectable 
by x-ray in the other organs, in particular in the liver, in the spleen 
and the lymph nodes. 


ANIMALS 
REFER ALSO TO CITATION(S) 31889 


32050 (CONF-750929—, pp 547-559) Effect of carrier and of the 
metal/chelate molar ratio on the metabolism of radioactive yttrium. 
Rosoff, B.; Spencer, H. (Veterans Administration Hospital, Hines, 
IL). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Rare-earth and similar trace elements can be found in the 
environment in chelated form, and therefore the tissue distribution of 
yttrium chelates becomes of interest. As previously reported, the 
distribution and excretion of these chelates depend on the metal- 
chelate stability constants. In this study, the effect of varying both 
the yttrium/chelate molar ratio and the concentration of the carrier 
on tissue uptake in mice was studied. In one study the dose contained 
0.03 mg of yttrium labeled with radioyttrium, and the metal/chelate 
molar ratios were | : 1.2 and 1 : 5. The tissue distribution and urinary 
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excretion of chelates with high stability constants, such as Y-DTPA, 
Y-CDTA, and Y-EDTA, were similar at both metal/chelate molar 
ratios. However, when chelates of intermediate or low stability were 
used, e.g., Y-NTA, Y-HEEDTA, and Y-HEIDA, the excretion and 
distribution differed at the two molar ratios. The concentration of 
*1Y given as the weak chelate NTA was higher in the liver at the 1 : 
1.2 at the 1 : 5 molar ratio, whereas the bone uptake was higher 
at the 1 : 5 molar ratio. In another study, 0.001 mg of yttrium was 
administered both as the strong chelate DTPA and as the weak 
chelate HEIDA at the two molar ratios. There was no major 
difference in distribution between the 1 : 5 and 1 : 1.2 molar ratios 
when Y-DTPA was administered. However, both the concentration 
of yttrium and the molar ratios modified the tissue distribution when 
— ium was administered in the form of the weak chelate 
A. 


32051 (CONF-750929—, pp 570-577) Body-iron stores and plu- 
tonium metabolism. Ragan, H.A. (Battelle Pacific Northwest Labs., 
Richland, WA). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The body burden of plutonium, given mice by gavage or by 
intraperitoneal injection, was significantly greater (P < 0.01) in iron- 
deficient mice than in their littermate controls. With time the translo- 
cation of plutonium from soft tissue to bone was greater in the iron- 
deficient mice. 


32052 (CONF-760927—, pp 424-435) In vitro phagocytosis of 
respirable-sized monodisperse particles by alveolar macrophages. 
Hahn, F.F.; Newton, G.J.; Bryant, P.L. (Lovelace Foundation for 
Medical Education and Research, Albuquerque, NM). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Phagocytosis by alveolar macrophages of icles deposited 
deep in the lung may play an important role in the ultimate fate of 
the — An in vitro system for studying the phagocytosis of 
insoluble monodisperse particles by rabbit alveolar macrophages was 
developed to study the influence of particle size, particle concentra- 
tion, and incubation time on phagocytosis. Monodisperse '® Yb- 
labeled fused aluminosilicate particles and *°*PuO, particles ranging 
from 0.30 to 2.2 ym in real diameter (aerodynamic diameter = 0.55 
to 3.4 ym) were incubated with alveolar macrophages, the free 
particles were separated from the ingested ones, and the number of 
peaseretees particles was determined. Results indicate that the 

ger particles are taken up more rapidly and in greater numbers 
than the smaller ones. In addition, greater numbers of the more 
dense and rapidly settling **°PuO2 particles are taken up than fused 
aluminosilicate particles of the same real diameter. In vitro studies of 
the handling of respirable particles by alveolar macrophages may aid 
in determining the relative importance of phagocytosis in the remov- 
al of particles from the deep lung. 


32053 (CONF-760927—, pp 463-474) Removal of macrophages 
and plutonium dioxide particles by bronchopulmonary lavage. 
Brightwell, J.; Ellender, M. (National Radiological Protection 
Board, Harwell, Eng.). 1977. 
From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 
In Pulmonary macrophage and epithelial cells. 
Bronchopulmonary lavage is a potential technique for treat- 
ing individuals who have accidentally inhaled insoluble radioactive 
aerosols. However, the optimum conditions of treatment have yet to 
be defined. This study has investigated in rodents the use of lavage 
for removing plutonium dioxide from the lungs and examined the 
— between the amount of radioactive material and the 
number of macrophages present in the lavage fluid. Rats and ham- 
sters were exposed to aerosols of plutonium dioxide and subsequent- 
ly lavaged. Each lavage consisted of a number of saline lung washes, 
each of 2 or 3 ml. The interval between successive lavages appeared 
to be critical in the rat, a second lavage generally removing less 
nee sag than the first lavage. This effect was not apparent in 
ters. Furthermore, it proved feasible to repeatedly lavage ham- 
ure of 10 lung washes. Rats, however, 
procedure. In hamsters about 90% of an 


sters with an extended pr 
did not recover from this 
initial lung deposit of plutonium was removed by seven 10-wash 
lavages during the 4 weeks after inhalation. There was a good 
correlation between the amount of plutonium removed and the 
number of large mononuclear cells in the individual washes of each 
lavage. a of smears of lavage fluid also showed that 


more than 90% of the plutonium removed by lavage 1 week after 
inhalation was contained within pulmonary macrophages. 


32054 Rate of spontaneous excretion of incorporated radioactive 
ruthenium. Razumovskii, N.O. Radiobiology (USSR) (Engl. Transl.); 
17: No. 3, 117-121(1977). 

Translated from Radiobiologiya; 17: No. 3, 419-422(1977). 
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The dynamics of elimination of radioactive ruthenium from 
the rat were studied for 4 months after single intraperitoneal admin- 
istration of ruthenium chloride. Elimination of radioactive ruthenium 
from the organism and organs occurs at a gradually declining rate 
and can be described by hyperbola. The biological half-lives increase 
consistently in geometric ae as time increases from the 
moment of incorporation of ruthenium. There are typical half-lives 
for each organ and the organism as a whole. 


PLANTS 


32055 (CONF-750929—, pp 390-401) Uptake and distribution of 
Tc in higher plants. Landa, E.R.; Thorvig, L.J.H.; Gast, R.G. 
(Univ. of Minnesota, St. Paul). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The uptake and distribution of Tc (as hnetate) by a 
variety of agronomic and horticultural crop seedlings from both soil 
and solution culture were studied. Results of solution uptake experi- 
ments show that significant amounts of *Tc can cross the solution— 
root interface and be translocated into the photosynthetic tissue of 
all the crops examined. Studies using soils that were either irrigated 
with Tc during plant growth or moist-incubated with Tc prior 
to seed germination showed significant uptake of *°Tc. Apparently 
any interaction that may have occurred between ®Tc and the soil 
had relatively little effect on ®Tc availability for plant uptake. 
Wheat seedlings germinated and grown in nutrient solutions or soils 
containing minimal levels of **Tc showed toxic effects in the form of 
anomalous growth patterns and growth reduction. The fact that 
these toxicity symptoms appeared only when germination occurred 
in the presence of ®Tc and not on Tc additions 5 days after 
germination suggests that the toxicity is associated with early stages 
of embryonic cell division and differentiation. A preliminary analysis 
further indicates that this is probably a chemical rather than a 
radiologically induced toxicity. 


THERMAL EFFECTS 


MICROORGANISMS 


32056 Isolation of the etiological agent of primary amoebic men- 
ingoencephalitis from artificially heated waters. Stevens, A.R.; Tyn- 
dall, R.L.; Coutant, C.C.; Willaert, E. (Univ. of Florida, Gaines- 
ville). Appl. Environ. Microbiol.; 34: No. 6, 701-705(Dec 1977). 

© determine whether artificial heating of water by power 
plant discharges facilitates proliferation of the pathogenic free-living 
amoebae that cause primary amoebic meningoencephalitis, water 
samples (250 ml) were taken from discharges within 3,000 feet (ca. 
914.4 m) of power plants and were processed for amoeba culture. 
Pathogenic Naegleria fowleri grew out of water samples from two 
of five lakes and rivers in Florida and from one of eight man-made 
lakes in Texas. Pathogenic N. fowleri did not grow from water 
samples taken from cooling towers and control lakes, the latter of 
which had no associated power plants. The identification of N. 
fowleri was confirmed by pathogenicity in mice and by indirect 
immunofluorescence analyses, by using a specific antiserum. 


32057 Comparison of community similarity indexes. Brock, D.A. 
(Univ. of Austin, Texas). J. Water Pollut. Control Fed.; 49: No. 12, 
2488-2494(Dec 1977). 

Community similarity indices were computed to aid evalua- 
tion of power plant thermal effluent effect on the zooplankton of 
Lake Lyndon B. Johnson, Texas. Analysis of variance and regression 
techniques applied to pooled similarity indices are discussed. Pink- 
ham and Pearson's index and a percentage-based index were com- 
pared in direct application to field data and in parallel statistical 
treatments. There were qualitative and quantitative differences in the 
manner in which the two indices represented the system. The first 
ap too sensitive to variation of rare forms, and thus more 
affected by sample error. It is also relatively insensitive to changes in 
dominant taxa. The use of the second index plus complementary 
statistics on zooplankton total abundance may be a better method- 
ology for impact analyses involving comparisons between communi- 
ties. 


PLANTS 


32058 Biomass production in mass cultures of marine phyto- 
plankton at varying temperatures. Goldman, J.C. (Woods Hole 
Oceanographic Institution, MA). J. Exp. Mar. Biol. Ecol.; 27: No. 2, 
161-169(May 1977). 

Natural populations of marine phytoplankton obtained from a 
large outdoor pond were grown on waste water—sea water mixtures 
in laboratory continuous cultures in the temperature range 5 to 
33°C. Virtually all of the influent inorganic nitrogen (14.0 mg 1~*) 
was assimilated at every temperature tested. There was, however, a 
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distinct change in dominant species with temperature: below 19.8°C 
ylum tricornutum was dominant, at 27°C Nitzschia sp. 
was the main species, and as the temperature increased above 27°C a 
blue-green alga, Oscillatoria sp., e increasingly dominant. 
There is some indication that the excellent growth of P. tricornutum 
below 10°C was related to a dramatic increase in the nutrient 
content per cell as the temperature decreased. Thus at low tempera- 
tures reduced division rates are compensated for by increased nutri- 
ent uptake rates. It follows that there is a transfer of phytoplankton 
= from numerous small cells at intermediate temperatures to 
ge cells that are reduced in numbers at lower temperatures but 
which represent the same total organic matter. The effect of this 
phenomenon on annual food chain efficiencies in both controlled and 
natural marine ecosystems is unknown. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 31891 


32059 Thermal stress and the biology of Actinia equina L. (Anth- 
ozoa). Griffiths, R.J. (Univ. of Natal, Pietermaritzburg, South 
Africa). J. Exp. Mar. Biol. Ecol; 27: No. 2, 141-154(May 1977). 

Actinia equina L. is a cosmopolitan species subject to envi- 
ronmental conditions ranging from near Arctic to tropical. In South 
Africa it is found in the upper balanoid zone and tolerates extreme 
conditions of temperature and desiccation. Temperature measure- 
ments showed up to 11°C rise in body temperature above ambient 
during exposure. Evaporation of coelenteron water from the body 
surface resulted in lower temperatures in the oral region. Exposure 
first caused increased muscular activity and high levels of oxygen 
consumption, well above those recorded for submerged animals at 
similar temperatures. This was followed by gradual reduction in 
activity and decline in oxygen consumption to constant level which 
was maintained for the rest of the period of exposure. A. equina 
when exposed to air showed greater tolerance of high temperatures 
than when submerged. Rate-temperature curves for A. equina col- 
lected during summer and winter showed metabolic constancy over 
the environmental temperature range with a lateral shift of the 
plateau to the right during the summer months. Comparison with 
similar curves for British animals showed evidence of acclimation to 
the different geographical zones in which A. equina is found. The 
sublittoral actinian Anemonia natalensis Calgr. showed no acclima- 
tion to temperature change. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 31895, 31911 


32060 (PB—272791) Waste heat employment for accelerated 
rearing of coho salmon. Brannon, E.L.; Nakatani, R.E.; Donaldson, 
L.R. (Washington Univ., Seattle (USA). Div. of Marine Resources). 
May 1976. 13p. (WSG-TA—77-9). NTIS PC A02. 

Studies conducted at the College of Fisheries, University of 
Washington on the use of waste heat to accelerate growth of coho 
salmon (Oncorhynchus kisutch) have shown that a year reduction in 
freshwater rearing can be induced, without altering the marine 
residence period of this species. The result of this strategy has been 
to reduce coho generation time from three to two years, with 
substantial savings in hatchery production costs and increased bio- 
mass return. Application of this concept is considered in utilization 
of industrial waste heat. 


CHEMICALS METABOLISM AND TOXICITY 


REFER ALSO TO CITATION(S) 31486 


32061 (CONF-770361—, pp 63-70) PAH carcinogenesis: metab- 
olism and tumorigenesis as effected by antioxidants, flavones, and 
synthetic steroids. Slaga, T.J.; Fischer, S.M.; Berry, D.L. Dec 1977. 

From Workshop on exposure to polynuclear aromatic hydro- 
a in coal conversion processes; Oak Ridge, TN, USA (9 Mar 

In Proceedings of the second ORNL workshop on exposure 
to polynuclear aromatic hydrocarbons in coal conversion processes. 

The majority of human cancers are believed to be chemically 
induced. There are a multitude of chemicals with which personnel 
come in contact daily in air, in food, and in water. Many of these 
compounds have been shown to be carcinogenic in experimental 
animals. Food additives, such as butylated hydroxytoluene and buty- 
lated hydroxyanisole, along with vitamins C and E and selenium, 
have been demonstrated to exert protective functions in experimen- 
tal animal carcinogenesis—especially related to the environmental 
polycyclic aromatic hydrocarbon (PAH) pollutants. The antioxi- 
dants and benzoflavones have been shown to inhibit skin, lung, 
mammary, forestomach, liver, and colon cancer in experimental 
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animals. The PAH carcinogens must be metabolically activated (via 
mixed-function oxygenases) to et es intermediates, and the 
antioxidants and benzoflavones inhibit this process. Synthetic gluco- 
corticoid antiinflammatory agents are potent inhibitors of the promo- 
tional stage of tumorigenesis. The exact mechanism of action is yet 
to be elucidated, but it appears to relate to prevention of new 
phenotypic expression. Whether the protective agents can be applied 
in sufficient concentration through diet or other means to inhibit the 
biotransformation of PAH carcinogens and the promotional stage of 
tumorigenesis in man remains to be determined. 


32062 (CONF-780227—1) Role of drosophila in chemical muta- 
genesis testing. Nix, C.E.; Brewen, B. (Oak Ridge National Lab., 
Tenn. (USA)). 1978. Contract W-7405-ENG-26. 20p. Dep. NTIS, 
PC A02/MF AOl. 

From Symposium on application of short-term bioassays in 
the fractionation and analysis of complex environmental mixtures; 
Williamsburg, VA, USA (21 Feb 1978). 

An important question facing our society is the impact of 
numerous chemical insults on the health of man and his environment. 
Faced with a staggering array of chemicals and enormous testing 
costs, only a few chemicals can be tested for possible carcinogenic 
effects. Recent results with the Salmonella/mammalian microsome 
mutagenesis bioassay system demonstrate a striking correlation be- 
tween carcinogenicity and mutagenicity of many chemical com- 
pounds and offer the possibility that mutagenesis assay systems can 
provide a quick identification of potential carcinogens. Results from 
microbial assays can serve as a guideline for further mutagenesis 
testing as well as identify those compounds requiring more extensive 
analysis in mammalian systems. Reliance on the results from a single 
mutagenic assay system is rather risky. It would be preferable to use 
a battery of tests (the tier approach) which would include the rapid 
microbial assays as well as mammalian systems. Also the use of 
Drosophila as a bridge between the microbial and mammalian assays 
has many desirable features which are discussed. 


32063 Microcosm as a tool for estimation of environmental trans- 
port of toxic materials. Draggan, S. (Oak Ridge National Lab., TN). 
Int. J. Environ. Stud.; 10: No. 1, 65-67(1977). 

Increases in toxic chemical dissipation makes their control in 
the environment desirable. Environmental control of these sub- 
stances requires thorough understanding of the functioning of eco- 
systems potentially receiving chemical input, and of the behavior 
and fate of released chemicals. Terrestrial microcosms are useful 
tools in chemical fate studies; however, critical assessment of their 
ability to simulate ecosystem processes has been limited. This paper 
provides a rationale for evaluating the utility of microcosms for 
prediction of chemical fate in natural ecosystems. 


32064 Role of microcosms in ecological research (an introduction 
to this special issue on microcosms). Draggan, S. (Oak Ridge Nation- 
al Lab., TN). Int. J. Environ. Stud.; 10: No. 1, 1-2(1977). 

A symposium, sponsored by The Ecological Society of 
America, was organized to address the following areas: (1) the 
theory and use of microcosms in ecosystem process studies (commu- 
nity structure and dynamics, element and energy flux, decomposi- 
tion, etc.), (2) the theory and use of microcosms as screening tools in 
the determination of the environmental fate and effects of toxic 
chemicals, (3) presentation of information detailing the replicability 
of microcosms within experiments; comparison of data from various 
microcosm studies; validation of microcosm-derived data by com- 
parison with real environment data, (4) coupling of the above- 
mentioned items with modeling theory to simulate and predict the 
nature of total ecosystems under natural and perturbed situations. 


CELLS 
REFER ALSO TO CITATION(S) 31910, 31950, 32153 


32065 (CONF-7706119—1) Cell-mediated mutagenesis and cell 
transformation by chemical carcinogens. Huberman, E.; Langenbach, 
R. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 28p. Dep. NTIS, PC A03/MF AO1. 

From 6. Perugia international conference; Perugia, Italy (30 
Jun 1977). 

Results are reported from studies that showed that mutagene- 
sis of mammalian cells can be achieved by carcinogenic polycyclic 
hydrocarbons, nitrosamines, and aflatoxins when tested in the pres- 
ence of fibroblasts and hepatocytes which are able to metabolize 
these carcinogens. Further, we have found that there is a relation- 
ship between the degree of mutant induction and the degree of 
carcinogenicity of the different chemicals tested. By simultaneously 
measuring the frequency of cell transformation and the frequency of 
mutation at one locus (ouabain resistance) in the same cell system, it 
was possible to estimate the genetic target site for cell transforma- 
tion. The results indicated that the target site for transformation is 
approximately 20 times larger than that determined for ouabain 
resistance. The results suggest that cell transformation may be due to 
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a mutational event and the mutation can occur in one out of a small 
number of the same or different genes, and that the cell-mediated 
—s approach may be a valuable means of detecting tissue- 
specific carcinogens. 


32066 Effects of metals on heme biosynthesis and metabolism. 
Tephly, T.R.; Wagner, G.; Sedman, R.; Piper, W. (Univ. of Iowa, 
Iowa City). Fed. Proc.; 37: No. 1, 35-39(Jan 1978). 

Studying the mechanism of interaction of metals with en- 
zymes of the heme biosynthetic pathway has revealed a great deal of 
understanding of the regulation of the pathway and a possible insight 
into the toxicology of certain metals. Both positive and negative 
effects of metals on heme biosynthesis and catabolism can be demon- 
strated. The understanding of these interactions has given us a 
clearer picture of certain of the descriptive events known to occur in 
toxic states induced by these metals. Unfortunately, the studies have 
also driven us to appreciate the even more complex nature of the 
biosynthetic and metabolic pathways for heme than was originally 
hypothesized. It can be predicted that the next 5 years should lead to 
many more revelations and potential treatment modalities for toxic 
states induced by metals or genetic diseases where heme biosynthesis 
does not occur normally. 


32067 Differences in mutagenicity of the optical enantiomers of 
the diasteromeric benzo[a]pyrene 7,8-diol-9,10-epoxides. Wood, A.W. 
(Hoffmann-La Roche Inc., Nutley, NJ); Chang, R.L.; Levin, W.; 
Yagi, H.; Thakker, D.R.; Jerina, D.M.; Conney, A.H. Biochem. 
Biophys. Res. Commun.; 77: No. 4, 1389-1396(22 Aug 1977). 

Substantial differences in the mutagenic activities of the opti- 
cally pure (+)- and (-)-enantiomers of the diastereomeric 7,8-dihy- 
droxy-9, 10-epoxy-7,8,9,10-tetrahydrobenzo[a]pyrenes were ob- 
served in strains TA98 and TA100 of Salmonella typhimurium and 
Chinese hamster V79 cells. In strains TA98 and TA100 (-)-78,8a- 
dihydroxy-98, 108-epoxy-7,8,9,10-tetrahydrobenzo[a]pyrene was the 
most mutagenic compound, inducing from 1.3 to 9.5 times as many 
mutations as the three other optically active stereoisomers. In Chi- 
nese hamster cells (+)-78,8a-dihydroxy-9a, 10a-epoxy-oxy-7,8,9, 10- 
tetrahydrobenzo[a]pyrene was the most mutagenic compound induc- 
ing from 6 to 18 times as many variant colonies as the three other 
isomers. These results with known metabolites of the environmental 
carcinogen benzo[a]pyrene represent the first report of differences in 
mutagenic activity among optical enantiomers. 


MICROORGANISMS 


REFER ALSO TO CITATION(S) 31802, 31853, 31868, 31968, 
32067, 32162 


32068 (CONF-760927—, pp 382-394) Influence of environmental 
toxicity on the antibacterial activity of the alveolar macrophage. 
Goldstein, E. (Univ. of California, Davis). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
a and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Recognition of the association between exposure to airborne 
contaminants and the development of respiratory infection has re- 
sulted in many tests relating the effect which such exposures have on 
the antibacterial activity of the alveolar macrophage system. These 
tests measure the effect of exposure to the contaminant on one or 
more of the complex biophysical reactions (i.e., chemotaxis, inges- 
tion, and inactivation) performed by the macrophage when eradicat- 
ing invading bacteria. Experimental systems exist for studying these 
parameters in in vitro and in vivo systems. Many valuable data 
concerning the toxicity of ozone, nitrogen dioxide, sulfur dioxide, 
cigarette smoke, and, more recently, metallic contaminants have 
been obtained from these studies. Because the experiments, especial- 
ly those in vivo, can be performed with any inhaled contaminant or 
with combinations of contaminants, these experimental models can 
be used to assess the potential of virtually any environmental vapor 
or particulate to enhance pulmonary susceptibility to bacterial infec- 
tion. The validity of extrapolating such results in a qualitative 
fashion from the experimental models to human exposures is well 
substantiated. However, extreme caution is necessary before quanti- 
tative comparisons can be made between the experimental exposures 
and those naturally occurring for humans. 


32069 (CONF-780227—2) Short-term bioassay of complex or- 
ganic mixtures. Part II. Mutagenicity testing. Epler, J.L.; Clark, B.R.; 
Ho, C.; Guerin, M.R.; Rao, T.K. (Oak Ridge National Lab., Tenn. 
(USA)). 1978. Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/ 
MF AOl. 

From Symposium on application of short-term bioassays in 
the fractionation and analysis of complex environmental mixtures; 
Lebees y - VA, USA (21 Feb 1978). 

The feasibility of using short-term mutagenicity assays to 
predict the potential biohazard of various crude and complex test 
materials has been examined in a coupled chemical and biological 
approach. The principal focus of the research has involved the 
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reliminary chemical characterizatiion and preparation for bioassay, 
ollowed by testing in the Salmonella histidine reversion assay 
system. The mutagenicity tests are intended to act as predictors of 
profound long-range health effects such as mutagenesis and/or car- 
cinogenesis; act as a mechanism to rapidly isolate and identify a 
hazardous agent in a complex mixture; and function as a measure of 
biological activity correlating baseline data with changes in process 
conditions. Since complex mixtures can be fractionated and ap- 
proached in these short-term assays, information reflecting on the 
actual compounds responsible for the biological effect may be accu- 
mulated. 


32070 (ORNL—5295, pp 47-48) Bioengineering technology. Oct 
1977. 


In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

Bioengineering research and bioprocess development for 
treatment of aqueous effluents from coal conversion processes is 
reported. Enzyme catalysis for reduction of water to produce hydro- 
gen include separation, purification, stabilization, and immobilization 
processes. Large scale tapered fluidized-bed bioreactor tests were 
performed for bacterial phenol and thiocyanate degradation. (PCS) 


32071 Toxicity and bioaccumulation of cadmium in Chlorella 
pyrenoidosa, Hart, B.A.; Scaife, B.D. (Univ. of Vermont Coll. of 
Medicine, Burlington). Environ. Res.; 14: No. 3, 401-413(Dec 1977). 

Chlorella pyrenoidosa cultures grown at pH 7 in the presence 
of 0, 0.25, 0.50, and 1.00 mg of Cd/liter had doubling times of 11, 21, 
22, and 35 hours, respectively, whereas similarly exposed cultures 
grown at pH 8 had doubling times of 11, 16, 17, and 25 hours, 
respectively. C. pyrenoidosa is capable of concentrating cadmium, 
and the amount accumulated is directly proportional to the concen- 
tration of metal present initially and is dependent upon the pH of the 
medium. No accumulation occurs in the dark, at 4°C, or in dead 
cells. Cadmium accumulation is not affected by the concentration of 
calcium, magnesium, molybdenum, copper, zinc, or cobalt in the 
growth medium, whereas a level of manganese equal to 0.20 mg/liter 
completely blocks cadmium accumulation; iron may also play a role 
in regulating cadmium accumulation. Cells which had accumulated 
cadmium could still fix atmospheric COz, albeit at reduced rates; O2 
evolution was also inhibited, but to a lesser extent. The ability of C. 
pyrenoidosa to accumulate large concentrations of cadmium before 
showing adverse effects may be related to the presence of cadmium- 
sequestering agent(s) within the cell. The concentration of cadmium 
by C. pyrenoidosa could pose a hazard to the freshwater food chain. 


32072 Toxicity of SO. and NO/sub x/: selective inhibition of 
blue-green algae by bisulfite and nitrite. Wodzinski, R.S.; Labeda, 
D.P.; Alexander, M. (Cornell Univ., Ithaca, NY). J. Air Pollut. 
Control Assoc.; 27: No. 9, 891-893(Sep 1977). 

Microorganisms were exposed to bisulfite at concentrations of 
0.1 and 1.0 mM and nitrite of a concentration of 1.0 mM. Results 
show that the photosynthetic activity of the blue-green algae studied 
was almost totally inhibited by 0.1 mM bisulfite. By contrast, the 
other algae generally showed little or no inhibition by 0.1 mM 
bisulfite; this group of resistant species included 14 green algae, 2 
yellow algae, a red algae, and EUGLENA GRACILIS. Similarly, 
the 8 genera of blue-green algae were consistently sensitive to 1 mM 
nitrite. On the other hand, not one of the 10 green and yellow algal 
genera tested was appreciably inhibited by nitrite at this concentra- 
tion. The potential sensitivity of blue-green algae to atmospheric 
sulfur dioxide is particularly interesting because the blue-green algae 
are the dominant nitrogen-fixing organisms in some ecosystems. 


32073 Isolation and some characteristics of cadmium-resistant 
yeast. Tohoyama, H.; Murayama, T. (Ehime Univ., Matsuyama, 
Japan). Agric. Biol. Chem. (Tokyo); 41: No. 8, 1523-1524(Aug 1977). 

Three cadmium-resistant yeast strains were isolated by cul- 
ture of parent sensitive strains on media containing increasing con- 
centrations of cadmium. The cadmium-resistant strains were assumed 
to arise through mutation and selection. Another type of resistant 
strain was obtained by ultraviolet irradiation of yeast cells of a 
sensitive strain. The degree of cadmium resistance of the four strains 
was determined. It is possible that these cadmium-resistant strains of 
yeast cells could be used to remove the metal from industrial waste 
water. 


32074 Microbiological effects of metal ions in Chesapeake Bay 
water and sediment. Mills, A.L.; Colwell, R.R. (Univ. of Maryland, 
im Park). Bull. Environ. Contam. Toxicol.; 18: No. 1, 99-103(Jul 
1 \ 

The effects of metals on microbial photosynthesis, nitrifica- 
tion and glucose oxidation were investigated in Chesapeake Bay 
water and sediment. The uptake of Ci4-labeled NazCos by unialgal 
suspensions of Dunaliella sp. and Chlorella sp. and by nanoplankton 
was measured to determine the effects on photosynthesis. Suspen- 
sions of algae were amended with 0, 25, or 100 ppM of Cd?*, Co”, 
Cr**, or Pb**, or 0, 2.5, or 10 ppM of Hg”. The results showed that 
addition of Cr**, Cd** or Cs** to suspensions of Dunaliella did not 
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inhibit C,, uptake, whereas uptake was decreased when Pb” or 
Hg” was added. Chlorella, however, was inhibited by 25 ppM Cd”, 
but not by 100 ppM. In samples of Chesapeake Bay water, ‘Co 
uptake was inhibited by Cd", Cs** and Hg”, but not by Cr* or 
Pb*. Nitrification, as measured by loss of NH,* and accumulation of 
NO.” was completely inhibited by all of the metals tested. The effect 
of metal ions on '*C glucose oxidation by microorganisms showed 
that there was greater inhibition in samples collected from an unpol- 
luted Chesapeake Beach site than in samples from Colgate Creek, an 
area of high metal stress, suggesting that the microorganisms present 
in Colgate Creek were metal-resistant. 


32075 Effects of pesticides, polychlorinated biphenyls and metals 
on the growth and reproduction of Acanthamoeba castellanii. Prescott, 
L.M.; Kubovec, M.K.; Tryggestad, D. (Augustana Coll., Sioux 
Falls, SD). Bull. Environ. Contam. Toxicol.; 18: No. 1, 29-34(Jul 
1977). 

The effects of pollutants (pesticides, PCB and metals) were 
studied in the free-living amoeba, Acanthamoeba castellanii. Eight 
pesticides were used--the insecticides dieldrin, aldrin and sevin, and 
the herbicides linuron, stam F-34, IPC, atrazine and simazine. It was 
shown that the sensitivity of A. castellanii to pesticides varied 
greatly. The population growth was inhibited by linuron, stam F-34, 
IPC, sevin and atrazine at a level of 10 mg/l. The polychlorinated 
biphenyl, Arochor 1254, had no significant effect at a concentration 
of 0.01 mg/l] (10 ppb). The studies with metal ions showed that A. 
castellanii was unaffected by moderately high levels of Cu and Zn, 
but was sensitive to the presence of Pb and mercuric ions. 


32076 Trace metal content of plankton and zooplankton collected 
from the New York Bight and Long Island Sound. Greig, R.A.; 
Adams, A.; Wenzloff, D.R. (Milford Lab., CT). Bull. Environ. 
Contam. Toxicol.; 18: No. 1, 3-8(Jul 1977). 

A study was conducted to obtain baseline data on trace metal 
levels in zooplankton from New York Bight and Long Island Sound, 
and to determine any differences in metal levels related to geograph- 
ical location of sampling. It was shown that the levels of silver, 
cadmium and nickel in plankton did not differ markedly for the 
various locations. Silver levels ranged from 0.5 to 1.4 ppM in all 
samples, whereas Cd levels were in the range of 0.5 to 2.4 ppM and 
Ni levels ranged from 0.9 to 4.6 ppM for all samples. Most lower 
limits for Cr were less than 7 ppM which the highest level was 35.2 
ppM. The copper, lead, and zinc levels in zooplankton obtained from 
the New York Bight varied greatly as a function of either species or 
geographic location. 


32077 Design and preliminary results from soil/litter micro- 
cosms. Lighthart, B.; Bond, H. (Environmental Protection Agency, 
Corvallis, OR). Int. J. Environ. Stud.; 10: No. 1, 51-58(1977). 

Soil/litter microcosms with “life support” systems were de- 
signed to maintain and monitor oxygen consumption, and communi- 
ty carbon dioxide and heat generation over extended time intervals. 
Mean coefficient of variation for oxygen consumption and carbon 
dioxide generation rates of replicate processed systems was 6.5 
percent. An initial adjustment period of rapid respiratory rates and 
bacterial growth was observed for 10 to 14 days after microcosm 
preparation and incubation at 20°C. Soil and litter moisture had 
marked and expected effects on community respiration. Conditions 
of high moisture favored bacteria; fungi were more prevalent under 
low moisture conditions. Cadmium treatment of microcosms effected 
initial stimulation of respiration at 0.01 ppM CdCle and a delayed 
reduction (40 percent) of respiration at 10 ppM CdCl. The combina- 
tion of selenium plus cadmium caused more than an additive inhibi- 
tion of respiration. Numbers of bacteria and fungi showed no detect- 
able cadmium treatment effects. 


32078 Growth of selected desmid (Desmidiales, Chlorophyta) 
taxa at different calcium and pH levels. Gough, S.B. (Univ. of 
Wisconsin, Madison). Am. J. Bot; 64: No. 10, 1297-1299(1977). 

The growth of clonal isolates of Closterium moniliferum and 
Cosmarium granatum from hard waters and Triploceras gracile from 
an acid bog was examined at two different levels of calcium and pH. 
Low pH and low calcium favored the growth of Triploceras, 
whereas Closterium grew equally well at both calcium levels but 
preferred the higher pH. Cosmarium favored both high pH and a 
high calcium concentration. Each taxon was affected by an interac- 
tion of the parameters on the growth rates. The results from studies 
on these taxa do not completely support the generalizations generat- 
ed by previous investigations on the chemical factors affecting the 
growth and distribution of desmids; the controlling influences may, 
therefore, involve a complex interaction of factors which are unique 
for individual taxa or groups of taxa. 


32079 Aquatic bacterial populations and heavy metals. II. Influ- 
ence of chemical content of aquatic environments on bacterial uptake 
of chemical elements. Guthrie, R.K. (Univ. of Texas, Houston); 
Singleton, F.L.; Cherry, D.S. Water Res.; 11: No. 8, 643-646(1977). 

Bacterial populations from three aquatic sources (a coal ash 
basin, a brackish lake and a fresh water lake) were isolated, identified 


BIOMEDICAL SCIENCES, APPLIED STUDIES 3317 


and tested for chemical element uptake under varying conditions. 
Elemental analysis was made by neutron activation. Increased con- 
centrations of copper and/or mercury in the water affected the 
uptake of other elements in that overall concentrations of heavy 
metals was generally increased at 25°C while that of active metals 
and the halogens was decreased in brackish water (salinity 9 parts/ 
10*). Light metals were less affected. These effects were less pro- 
nounced in ash basin water and fresh water. Results indicate that 
elemental uptake by bacteria is affected by the particular combina- 
tions of chemical elements in an aquatic source. 


32080 Aquatic bacterial populations and heavy metals. I. Compo- 
sition of aquatic bacteria in the presence of copper and mercury salts. 
Singleton, F.L.; Guthrie, R.K. (Univ. of Texas, Houston). Water 
Res.; 11: No. 8, 639-642(1977). 

The effects of addition of copper (in copper sulfate) and 
mercury (in mercuric chloride) on the naturally occurring bacterial 
populations of two aquatic systems were studied. Water from each 
system, one brackish and one fresh water, was brought into the 
laboratory, and after one week stabilization period at room tempera- 
ture was treated with metals. The impact of the elements was 
evaluated by comparing total colony forming units (TCFU), per- 
centages of chromagenic organisms, and numbers of different colony 
types (diversity) in the laboratory system control with these param- 
eters after additions of Cu and Hg. After stabilization, control 
(untreated) systems maintained stable TCFU counts throughout the 
14-day test period. When either metal was added, an increase in 
TCFU occurred, a reduction in diversity was noted, and the percent- 
age chromagens in the population varied. Similar results were ob- 
served when the elements were added simultaneously to a single 
system. These results indicate that heavy metal addition reduces 
bacterial community stability by the reduction in diversity coinci- 
dent with increased TCFU of surviving organisms. 


PLANTS 


REFER ALSO TO CITATION(S) 31742, 31749, 31750, 31771, 
31868, 31881, 31975 


32081 Phytoplankton cages for the measurement in situ of the 
growth rates of mixed natural populations. Owens, O.v.H.; Dresler, 
P.; Crawford, C.C.; Tyler, M.A.; Seliger, H.H. (The Johns Hopkins 
Univ., Baltimore). Chesapeake Sci.; 18: No. 4, 325-333(Dec 1977). 

We have designed and tested phytoplankton “cages” in which 
captured natural populations can be re-suspended in situ at their 
original site or at different sites. The bars” of the cage consist of a 
membrane whose pores are sufficiently large to permit relatively 
rapid exchange of “inside” and “outside” nutrient-containing waters 
which ensures that the contained phytoplankton are always subject- 
ed to the “outside” (in situ) nutrient regime. The pores are sufficient- 
ly small to retain the captured phytoplankton. In order to measure 
growth rates precisely the cages are incubated in situ four times 
greater than the doubling times of the population (ca. 3 days). The 
population changes within the cages reflect the integral net primary 
production. Therefore the technique can be used to characterize 
geographical locations in terms of their potential for supporting the 
growth of natural phytoplankton populations. A possible specific 
application of this technique is the comparative study of the effects 
on the growth of phytoplankton of near field and far field water 
masses adjoining power plants or sewage treatment plants. 


32082 Perturbations of upper leaf surface structures by simulated 
acid rain. Evans, L.S. (Manhattan Coll., Bronx, NY); Gmur, N.F.; 
Kelsch, J.J. Environ. Exp. Bot.; 17: No. 2-4, 145-149(Dec 1977). 

Lesions on leaves of Phaseolus vulgaris and Helianthus 
annuus subjected to simulated sulfate acid rain were initially local- 
ized near trichomes and stomata on adaxial leaf surfaces. Scanning 
electron micrographs showed that 75 percent of all lesions began at 
the bases of spiked and glandular trichomes while 20 percent origi- 
nated at or near stomata. Very few (5 percent) lesions began in areas 
unassociated with these structures. These results may eventually 
help explain differential responses of plant taxa to acid rain. 


32083 Arsenic tolerance in grasses growing on mine waste. 
Porter, E.K.; Peterson, P.J. (London Univ.). Environ. Pollut. 
(London); 14: No. 4, 255-265(Dec 1977). 

Mine and smelter waste in south west England containing 
high concentrations of arsenic and other elements has given rise to a 
specialized flora. Plants growing on these sites were shown to 
accumulate arsenic to high levels. Clonal material of Agrostis tenuis 
from a high arsenic site exhibited tolerance to arsenate but not 
arsenite in solution, whereas clonal material from a low arsenic site 
showed no tolerance to either form of arsenic. Arsenate was also 
found to be the predominant form of arsenic in water soluble soil 
extracts. The effect of arsenate and arsenite on the growth of these 
plants is discussed in relation to the form of arsenic in the water 
soluble soil extracts. 
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32084 Study of factors causing changes in the lead levels of crops 
growing beside roadways. McLean, R.O.; Shields, B. (Paisley Coll. of 
Technology, Eng.). Environ. Pollut. (London); 14: No. 4, 267- 
273(Dec 1977). 

Changes in lead content of Hordeum, Avena and Solanum 
crops were studied. Hordeum grown near a motorway contained 
more lead than a similar crop growing near a less busy road; the lead 
content of all three crops grown near the motorway was greatest in 
plants located in a narrow zone by the side of the road, with a 
significant drop in content of plants situated between 20 and 50 m 
from the road. The lead content of crops growing within a short 
distance from the motorway increased with time, as the ground 
covered by the plant became greater. There was, however, a reduc- 
tion in the content of Hordeum and Avena when the leaves withered 
and fell off, whilst the content of the Solanum crop became greater 
as leaf surface area increased to a maximum. 


32085 Concentration of cadmium in aquatic plants and algal mass 
in flooded rice culture. Reiniger, P. (EURATOM, Ispra, Italy). 
Environ. Pollut. (London); 14: No. 4, 297-301(Dec 1977). 

Concentrations of Cd in aquatic plants (Elatine hexandra 
(Lapierre), Althenia filiformis and Monita rivularis L.) on a flooded 
rice soil contaminated with Cd largely exceeded cadmium concen- 
trations found in leaves and roots of rice plants. The accumulation of 
Cd by the algal mass was considerable, with a concentration factor 
of around 10,000 relative to the surface water. The quantity of Cd 
accumulated by the algal mass in a rice field may be comparable to 
that in the leaves of the rice plants. 


32086 Effects of acute ozone exposure on growth, nodulation, and 
nitrogen content of ladino clover. Letchworth, M.B.; Blum, U. (North 
Carolina State Univ., Raleigh). Environ. Pollut. (London); 14: No. 4, 
303-312(Dec 1977). 

Ladino clover (Trifolium repens L.) was subjected to two 2-h 
exposures, one week apart, of carbon-filtered air, 30 pphm ozone or 
60 pphm ozone, in the facilities of the Southeastern Plant Environ- 
mental Laboratories. Plants were exposed at the following times: 14 
+ 21, 28 + 35, 42 + 49 or 56 + 63 days after seeding. Plants at 
each exposure age were harvested over a four-week period starting 
one week after the last exposure. Ozone reduced the growth of tops 
and roots. The magnitude of the effect varied with ozone concentra- 
tion and plant exposure age. Both 30 and 60 pphm ozone reduced 
nodulation for the first three exposure ages. Nitrogenase activity per 
plant and per nodule was not significantly modified when compared 
with the appropriate controls. Total nitrogen was directly correlated 
with biomass. 


32087 Root growth and heavy metal uptake by three gramina- 
ceous plants in differentially limed layers of an acid, minespoil- 
contamination soil. Pinkerton, A.; Simpson, J.R. (CSIRO, Canberra 
City, Australia). Environ. Pollut. (London); 14: No. 3, 159-168(Nov 
1977). 

Plants of three cereal genotypes were grown in pots of an 
acid, minespoil-affected soil containing high amounts of zinc, copper, 
lead and sulphur. The soil was differentially limed, in two layers 
each 20 cm deep, to give all possible combinations of four rates of 
application. Such a layering of toxic and limed soil is likely to occur 
during attempts to ameliorate the soil in situ. Lime treatments in 
either layer improved plant growth and reduced zinc content, but 
the treatment in the upper layer had the greater effect. Barley (cv. 
Abyssinian), the most sensitive genotype, only just survived in the 
unlimed soil and, even when the upper layer was limed, its roots 
could not penetrate an unlimed lower layer. Rye (cv. Strain 8) was 
the most tolerant genotype, but accumulated high concentrations of 
zinc. Oats (cv. Algerian) was reasonably tolerant of the toxicity, and 
was able partially to exclude heavy metals from its leaves, so that 
their yield in the herbage was less than in the other two species. 


32088 Sediment contamination and benthic macroinvertebrate 
distribution in a metal-impacted lake. Wentsel, R. (Purdue Univ., 
West Lafayette, IN); McIntosh, A.; Anderson, V. Environ. Pollut. 
(London); 14: No. 3, 187-193(Nov 1977). 

Sediment contamination and benthic macroinvertebrate distri- 
bution were studied in Palestine Lake, Indiana, a public 80-ha system 
contaminated by effluents from a nearby electroplating plant. Trace 
metal levels in the upper 3 cm of sediment ranged from a high of 969 
ppM cadmium, 14,032 ppM zinc and 2106 ppM chromium (dry 
weight basis) near the influent ditch, to a low of 4 ppM cadmium, 
139 ppM zinc and 38 ppM chromium in the uncontaminated eastern 
basin of the lake. The midge Chironomus tentans was absent from 
areas of highest contamination; however, midge numbers increased 
to an average of 28 individuals/grab sample in the eastern basin. 
Specimens of the aquatic oligochaete Limnodrilus sp. were abundant 
(89/sample) in the most heavily impacted areas of the lake and 
scarce (3.4/sample) in the eastern basin. 


32089 Growth and metal content of plants grown in soil contami- 
nated by a copper/chrome/arsenic wood preservative. Grant, C.; 
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Dobbs, A.J. (Princes Risborough Aylesbury, Bucks, Eng.). Environ. 
Pollut. (London); 14: No. 3, 213-226(Nov 1977). 

Salts of copper, chromium and arsenic are used together in 
water soluble formulations for the preservation of wood against 
insect and fungal attack. Copper/chrome/arsenic (CCA) preserva- 
tives are of proven efficacy and, used correctly, ensure a useful 
service life for timber for 30 years or more with little, if any, 
attendant threat to the environment from the treated wood itself. 
The preservative treatment site can, however, provide a point of 
entry for the preservative into the general environment by way of 
spills and leaks of the treating fluid and run-off from treated wood, 
with resultant contamination of the surrounding soil. The possible 
effects of the CCA salts on plant growth and metals uptake are the 
subject of this paper. In a series of greenhouse pot experiments the 
effects of varying concentrations of CCA in soil on the germination, 
growth and cropping of beans, carrots and tomatoes was studied. 
Crops produced by the plants were analyzed for their copper, 
chromium and arsenic contents. Additionally, grasses were grown to 
assess possible land reclamation difficulties. It was found that soil 
having a combined copper, chromium and arsenic concentration of 
approximately 7000 ppM completely inhibited the growth of all the 
plants tested, while certain concentrations below this inhibited or 
retarded growth to some degree. Carrots grown in soil containing 
approximately 1000 ppM Cu, Cr, As (200 ppM As) produced crops 
containing nearly twice the current recommended limit for arsenic in 
food. Relating the levels of CCA used in the experimentallydosed 
soil with the amounts found in soil samples taken from preservative 
treatment sites, it is apparent that many contaminated areas would 
not support plant life. Less heavily contaminated soil will support 
growth and may give rise to crops with arsenic levels higher than 
those deemed to be safe. 


32090 Model for uptake of pollutants by vegetation. O'Dell, 
R.A.; Taheri, M.; Kabel, R.L. (Pennsylvania State Univ., University 
Park). J. Air Pollut. Control Assoc.; 27: No. 11, 1104-1109(Nov 1977). 

A mass transfer approach is used in developing a practical 
mathematical model of gaseous pollutant uptake by leaves in which a 
series of resistances is summed across a concentration difference. 
The body of information presented in this r is directed to plant 
pathologists or physiologists in the field of vegetal-pollutant effects 
and to people interested in the natural removal of air pollutants by 
vegetation. Correlations are given to calculate the aerodynamic and 
the stomatal resistances to uptake, while both a qualitative investiga- 
tion and quantitative estimates are made of the mesophyllic resis- 
tance. The factors which control the aerodynamic resistance, r/sub 
a/, are leaf size and wind speed, while the leaf physiology is the 
determinant of the stomatal resistance, r/sub s/. It is noted that the 
chemical reaction rate and pollutant diffusivity in the mesophyll 
control the mesophyllic resistance, r/sub m/, through the overall gas 
phase mesophyllic resistance, Hr/sub m/, is strongly a function of 
pollutant solubility in water. Finally, the overall model is compared 
to earlier experimental work on vegetal uptake of SOz. 


32091 Isolation of Trichoderma harzianum (Rifai) growing on 
ferric hydroxide mud impregnated with gas oil. Gudin, C. (Lavera 
Refinery, France); Chater, K.W.A. Environ. Pollut. (London); 14: 
No. 1, 1-4(Sep 1977). 

In northern France, gas oil-impregnated ferric hydroxide mud 
was found to support fungal growth. The fungus was identified by 
the Commonwealth Mycological Institute, Kew, with whom a refer- 
ence culture has been registered. Experiments indicated that its 
growth resulted from the biodegradation of the gas oil. It is believed 
that, in this unusual situation, contaminating hydrocarbons may be 
removed from the environment by microbial activity. 


32092 Air pollution effects on agriculture. Heggestad, H.E. 
(Dept. of Agriculture, Beltsville, MD). J. Air Pollut. Control Assoc.; 
27: No. 9, 844-846(Sep 1977). 

Industrial expansion and increasing urbanization have caused 
the spread of phytotoxic air pollutants to agricultural production 
areas especially in Eastern United States and Southern California. 
Needed are (a) better data to quantify the effects of pollutants on the 
yield and quality of crops as well as their effects on animals; (b) 
better dose-response information for single pollutants and pollutant 
mixtures which is applicable to field situations in different regions of 
the country; (c) improved understanding of the mechanisms by 
which pollutants injure plants and the nature of plant resistance to 
pollutants; (d) further identification of pollution tolerant varieties; 
and (e) improved knowledge concerning pollutant interactions with 
other environmental stresses. 


32093 Response of bean and tobacco to ozone: effect of light 
intensity, temperature and relative humidity. Dunning, J.A.; Heck, 
W.W. J. Air Pollut. Control Assoc.; 27: No. 9, 882-886(Sep 1977). 

Pinto bean (Phaseolus vulgaris, L.) and Bel Ws tobacco 
(Nicotiana tabacum, L.) were grown and exposed to 40 pphm ozone 
for 1 hr under a range of light intensities, temperatures, and relative 
humidities. Foliar injury to the more sensitive plant leaves was 
determined on the third day after exposure. Each atmospheric factor 
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was independently assessed. Two significant three-way interactions 
were found: exposure light intensity by growth light intensity by 
species, and growth temperature by exposure temperarture by spe- 
cies. Three significant two-way interactions were found for humid- 
ity: growth humidity by exposure humidity, growth humidity by 
species, and exposure humidity by species. The sensitivity of each 
species to ozone changed with changes in each environmental condi- 
tion. 


32094 Leaf surface and histological perturbations of leaves of 
Phaseolus vulgaris and Helianthus annuus after exposure to simulated 
acid rain. Evans, L.S. (Manhattan Coll., Bronx, NY); Gmur, N.F.; 
Da Costa, F. Am. J. Bot.; 64: No. 7, 903-913(Aug 1977). 

Initial injury to adaxial leaf surfaces of Phaseolus vulgaris and 
Helianthus annuus occurred near trichomes and stomata after expo- 
sure to simulated sulfate acid rain. Lesion frequency was not corre- 
lated with density of either stomata or trichomes but was correlated 
with degree of leaf expansion. The number of lesions per unit area 
increased with total leaf area. Results suggest that characteristics of 
the leaf indumentum such as development of trichomes and guard 
cells and/or cuticle thickness near these structures may be involved 
in lesion development. Adaxial epidermal cell collapse was the first 
event in lesion development. Palisade cells and eventually spongy 
mesophyll cells collapsed after continued, daily exposure to simulat- 
ed rain of low pH. Lesion development on Phaseolus vulgaris 
followed a specific course of events after exposure to simulated rain 
of known composition, application rate, drop size frequency, drop 
velocities, and frequency of exposures. These results allow develop- 
ment of further experiments to observe accurately other parameters, 
such as nutrient inputs and nutrient leaching from foliage, after 
exposure to simulated sulfate acid rain. 


32095 Demonstration of pollution effects in aquatic microcosms. 
Taub, F.B. (Univ. of Washington, Seattle). Int. J. Environ. Stud.; 10: 
No. 1, 23-33(1977). 

Trophic level interactions caused by an algicide, an insecti- 
cide, and two levels of organic enrichment were demonstrated in 
alga-grazer-bacteria microcosms; e.g., the insecticide caused an algal 
bloom by removing grazers. The technique was expanded to develop 
an unbiased bioassay of the effects of low levels of HgCle, CdCh, 
Toxaphene, and Aroclor (PCB) 1242. Problems of toxicant recov- 
ery, solvent effects, repeatability, and statistical analyses were un- 
covered. In an algal chemostat, Aroclor 1242 generally prevented 
the maintenance of steady state densities. 


32096 Study of the potential ways in which ozone could reduce 
root growth and nodulation of soybean. Blum, U.; Tingey, D.T. 
(North Carolina State Univ., Raleigh). Atmos. Environ.; 11: No. 8, 
737-739(1977). 

The possible mechanisms by which ozone reduces root 
growth and nodulation of soybean were investigated. Ozone did not 
appreciably penetrate the plant growth substrates nor did it oxidize 
soil organic matter to form compounds inhibitory to Rhizobium. 
When ozone was excluded from the plant foliage, but not from the 
soil, root growth and nodulation were not reduced. However, when 
plant tops were directly exposed to ozone, root growth and nodula- 
tion were reduced. These results indicated that observed reductions 
in root growth and nodulation did not occur by way of the soil, but 
resulted from an effect of ozone on the plant foliage. 


32097 Sulfite action on ribulosediphosphate carboxylase in the 
lichen Pseudevernia furfuracea. Ziegler, I. (Techniche Univ., 
Munich). Oecologia (Berlin); 29: No. 1, 63-66(1977). 

Ribulosediphosphate carboxylase can be extracted from Pseu- 
devernia furfuracea, either by Triton X-100 or by pretreatment with 
liquid nitrogen. With respect to HCOs3~ the K/sub m/ is 33 mM. The 
enzyme is competitively inhibited by sulfite, as is the case with 
spinach chloroplasts. The K/sub i/ value (15.5 to 18.5 mM sulfite) 
indicates that in lichens the enzyme is not more sensitive than that in 
spinach. Thus the extreme sensitivity of lichens to SO2 is not based 
on low tolerance at the enzymatic level, but is due to a low degree of 
avoidance. 


32098 Uptake of heavy metals by epiphytic bacteria on Alisma 
plantago-aquatica. Patrick, F.M.; Loutit, M.W. (Otago Univ., Dun- 
edin, NZ). Water Res.; 11: No. 8, 699-703(1977). 

Bacterial epiphytes on the surface of the fresh-water plant 
Alisma plantago-aquatica collected from a polluted river were found 
to be a major factor in contributing to the total metal concentrations 
of the plant. The removal of epiphytes from the leaf surface resulted 
in significant reductions in the concentrations of Cr (reduced by 15 
to 50 percent), Cu (30 to 35 percent), Fe, Pb, and Zn (10 to 50 
percent). While numbers of epiphytes and concentrations of heavy 
metals increased in samples collected from polluted water compared 
with from unpolluted water, the fraction of metals held by the 
epiphytes appeared to remain similar for all samples. 


32099 (ORNL-tr—4515) Diatomaceous algae. Kucherova, Z. 
1973. Translation by S.D. Blalock, Jr. of pp 47-71 from Biologiches- 
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kie Osnoy Bor’by s Obrastaniem. 25p. Dep. NTIS, PC A02/MF 
AOl. 


The following conclusions were established as the result of 
the investigations which were conducted. Diatomaceous algae 
devoid of the capacity actively to select a substrate settle on any 
surface, including a toxic one. The intensity of substrate overgrowth 
by diatoms is chiefly determined by the chemical properties of the 
substrate. Diatomaceous algae display high sensitivity to different 
chemical irritants, including the effect of algae-macrophyte ecto- 
crines and certain poisons. The effect of different chemical irritants 
on the phytoorganisms, zoo-organisms and bacteria is strictly specif- 
ic. The phenomenon of macrophyte "non-overgrowth” is evidently 
primarily related to the effect of macrophyte-produced antibiotics. 
Chemical irritants (macrophyte ectocrines, copper, zinc) and poisons 
leached from the antifouling paints caused morphological-physio- 
logical changes in diatoms. Loss of the capacity for fixation and 
attachment indicates a change in the composition of the mucosa 
secreted by the cell itself under the effect of the chemical irritants. 
The accumulation of copper by diatomaceous algae is a complicated 
process which includes several stages that occur at different rates: 
the acccumulation of the poison within the cell, the adsorption of the 
poison by the siliceous stalk, the combination of poison with the 
mucosa. 


INVERTEBRATES 


REFER ALSO TO CITATION(S) 31866, 31868, 31870, 31947, 
32062, 32076, 32095 


32100 (CONF-750929—, pp 523-535) Assay of sperm motility to 
study the effects of metal ions. Timourian, H.; Watchmaker, G. 
(Univ. of California, Livermore). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

A method for quantitating sperm motility is applied here to 
study the effects of metal ions on animal cells. The quantitative 
technique is based on orienting sperm by subjecting them to flow 
and then measuring their capacity for returning to randomness when 
the orienting force is discontinued. The optical anisotropy of sperm 
permits determination of orientation with a spectrophotometer 
equipped with a flow cell. A wide range of concentrations of zinc, 
copper, and nickel ions were tested to determine their effects on the 
motility of sea-urchin sperm. Sea urchins are a ready and convenient 
source of sperm. Since energy production in sperm depends on their 
limited supply of endogenous substrate, this test system gives us a 
simple screening procedure for comparing the effects of various 
agents on the cell's capacity for utilizing energy. Nickel at concen- 
trations higher than 10°5M had an initial depressing effect on 
motility; however, this effect was eventually overcome, and in some 
cases overcompensation resulted in an increased motility. Zinc had 
either an enhancing or a depressing effect, depending not only on its 
concentration but on the time of exposure. At 10~°M it enhanced 
motility if present at the time the sperm were first shed in seawater, 
the time of high respiration. At 10°*M it depressed motility only if 
present during the period of decreasing respiration, 1 to 2 hr after 
being shed into seawater. Copper depressed activity at 10-*M to 
10-®M at all times tested. 


32101 Effects of pentachlorophenol on the development of estuar- 
ine communities. Tagatz, M.E.; Ivey, J.M.; Moore, J.C.; Tobia, M. 
(Environmental Protection Agency, Gulf Breeze, FL). J. Toxicol. 
Environ. Health; 3: No. 3, 501-506(Oct 1977). 

Pentachlorophenol affected the composition of communities 
of estuarine organisms developed in sand from planktonic larvae in 
estuarine water that flowed through ten control aquaria and ten 
aquaria per exposure concentration averaging 7, 76, or 622 yg/liter. 
Annelids, arthropods, and mollusks were the numerically fm minant 
phyla when animals were collected in a 1-mm-mesh sieve after 9 wk 
of exposure. Mollusks were markedly fewer at 7 yg/liter; annelids 
and arthropods at 76 yg/liter. Almost no animals occurred at 622 
ug/liter. The total numbers of individuals and species were signifi- 
cantly less (a = 0.01) in aquaria exposed to 76 yg/liter than in those 
unexposed or exposed to 7 wg/liter. 


32102 Behavior of mercury in biosystems. I. Uptake and concen- 
tration in food-chain. Prabhu, N.V.; Hamdy, M.K. (Univ. of Georgia, 
Athens). Bull. Environ. Contam. Toxicol; 18: No. 4, 409-417(Oct 
1977). 

The study was conducted to measure both the rate of uptake 
of two mercurial compounds in a simple model food-chain consisting 
of three trophic levels (bacteria, larvae and fish) and to ascertain the 
Hg** -concentration factor in each. These three organisms represent 
a unique food-chain system that can be reared easily under con- 
trolled laboratory conditions. They are also able to establish them- 
selves within a short period of time independently of the presence or 
absence of a very low concentration of radioactive mercury in either 
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the organic or inorganic form. Factors affecting both bioaccumula- 
tion and concentration factor (CF) were also examined. 


32103 Concentration of cadmium, copper, lead, and zinc in six 
species of freshwater clams. Anderson, R.V. (Northern Illinois Univ., 
om Bull. Environ. Contam. Toxicol.; 18: No. 4, 492-502(Oct 
1 : 

Reports of the occurrence and accumulation of heavy metals 
in pelecypods have generally been limited to salt water forms 
(AYLING, 1974; IRELAND, 1973; KOPFLER and MAYER, 
1973; PENTREATH, 1973; VALIELA and BANUS, 1974; 
WINDOM and SMITH, 1972). This is apparently due to the con- 
cern over contamination of commercial oyster and mussel beds. Few 
reports of heavy metal concentrations in freshwater bivalves occur. 
The most notable being those of MATHIS and CUMMINGS (1973) 
for three species of Unionidae collected in the Illinois River and 
SMITH et al. (1975) which was a study of both field and laboratory 
uptake of mercury. The objective of the study was to determine 
concentrations of cadmium, copper, lead, and zinc in six species of 
clams collected in the Fox River, Illinois and Wisconsin. 


32104 Bioelectric action potentials of Procambarus acutus acutus 
(Girrard) in serially diluted solutions of selected C, hydrocarbons in 
water. Idoniboye-Obu, B. (Boston Univ. Marine Program, Woods 
Hole, MA). Environ. Pollut. (London); 14: No. 1, 5-24(Sep 1977). 

The principle of recording the complex action potentials from 
both neurogenic and myogenic sources by remote electrodes in 
water is explored in a bioassay assessing the external concentrations 
of selected water-soluble petroleum hydrocarbons. These petroleum 
hydrocarbons could bring about the ultimate cessation of impulse 
generation and propagation in short term exposures. Long before the 
harsh threshold of the death response” itself is reached, a progres- 
sive diminution or irregularity of the biopotentials can indicate 
proximity to the “point of no return”. This is particularly so in the 
locomotor system, which begins to function less and less effectively 
in decapod Crustacea, commonly known as very active animals. It is 
suggested that lethal thresholds of water pollution can be established 
in a systematic manner using selected test organisms, especially those 
of commercial importance, by such electrophysiological methods. 


32105 96-hour sediment bioassay of Duluth and Superior Harbor 
basins (Minnesota) using Hexagenia limbata, Asellus communis, Daph- 
nia magna, and Pimephales promelas as test organisms. Prater, B.L. 
(Heidelberg Coll., Tiffin, OH); Anderson, M.A. Bull. Environ. 
Contam. Toxicol.; 18: No. 2, 159-169(Aug 1977). 

The environmental effects of sediments upon water quality 
and the aquatic ecosystem are currently being investigated by bulk 
sediment analysis or elutriate procedures, with neither procedure 
being totally adequate. Using a sediment bioassay procedure devel- 
oped at the Central Regional Laboratory, U.S. EPA, Region V by 
Prater and Anderson (1977), sediment bioassays were conducted on 
eight sediments collected from Duluth and Superior Harbors in July 
of 1976. The stations were chosen to reflect areas that were suspect- 
ed to be heavily polluted, moderately polluted, and nonpolluted. In 
addition, a correlation was drawn between the percent mortality of 
biological test organisms and the bulk sediment chemistry data 
collected by Bowden (1976). 


32106 Woodlouse, Oniscus asellus, as a monitor of environmental 
cadmium levels. Coughtrey, P.J.; Martin, M.H.; Young, E.W. (Univ. 
of Bristol, Eng.). Chemosphere; 6: No. 12, 827-832(1977). 

e woodlouse, Oniscus asellus, represents a useful tool in 
monitoring the cadmium levels in contaminated ecosystems. Data 
suggest that cadmium content is directly related to body weight in a 
linear fashion, unlike the exponential situation found for copper and 
zinc. Comparisons of mean concentrations of metals within popula- 
tions of isopods might lead to erroneous conclusions about uptake/ 
retention of different metals. 


32107 Effect of detergent solo” and crude oil on the activities of 
cathepsin D and acid phosphatase in hemolymph of Crangon crangon 
L. Drewa, G.; Zbytnieski, Z.; Pautsch, F. (Medical Academy, 
Danzig). Pol. Arch. Hydrobiol.; 24: No. 2, 279-284(1977). 

Study was made of the activity of cathepsin D (EC 3.4.23.) 
and acid phosphatase (EC 3.1.3.2.) in hemolymph of Crangon cran- 
gon L. shrimp bred during 72 h in solutions of detergent “Solo” and 
crude oil at concentrations of 10, 50, and 100 mg/l. Both the 
detergent and crude oil at all concentrations reduced the activity of 
acid phosphatase after 12 h. On the other hand, the activity of 
cathepsin D increased after 12 h. After 72 h of the experiment the 
activities of both enzymes returned to the control levels. It is 
assumed that the detergent and crude oil cause a change in the 
permeability of the lysosomal membranes. 


32108 Characteristics of suspensions of Kuwait oil and Corexit 
7664 and their short- and long-term effects on Tisbe bulbisetosa 
(Copepoda: Harpacticoida). Dalla Venezia, L.; Fossato, V.U. (Istituto 
= “sh del Mare, Venezia, Italy). Mar. Biol; 42: No. 3, 233- 
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A technique for preparing seawater suspensions of Kuwait oil 
and Corexit was developed. The resulting hydrocarbon concentra- 
tions were analyzed by hromatography and spectrofluorometric 
methods and the stability of the suspensions with time was deter- 
mined. It was established that the suspensions have an effective 
stability from Days 3 to 15 after preparation, since in this period the 
concentration varies within a relatively narrow range. Adult female 
Tisbe bulbisetosa appeared to be quite tolerant of this type of 
hydrocarbon suspension, in short-term experiments, especially con- 
sidering that the concentrations used in the bioassays were about 200 
times higher than those measured in a relatively polluted area of the 
lagoon of Venice. Long-term effects on number of “ges produced, 
number of nauplii and hatching success for females of the third and 
fourth generations, subject to continuous exposure, were negligible 
compared with controls. 


32109 Accumulation of ‘*C-1-naphthalene by an oceanic and an 
Estuarine copepod during long-term exposure to low-level concentra- 
tions. Harris, R.P.; Berdugo, V.; O’Hara, S.C.M.; Corner, E.D.S. 
(Marine Biological Association of the United Kingdom, Plymouth, 
Eng.). Mar. Biol.; 42: No. 3, 187-195(1977). 

Accumulation of the bi-cyclic aromatic hydrocarbon ‘C-1- 
naphthalene in adult female Calanus helgolandicus Claus and adult 
female Eurytemora affinis Poppe in sea water concentrations of 
hydrocarbon ranging from 0.2 to 992 yg/l was studied during 
exposure periods of up to 15 days as part of an investigation of the 
possible effects on marine zooplankton of persistent exposure to low 
levels of petroleum hydrocarbons. With both species the body levels 
of radioactivity increased rapidly during the first few days of the 
exposure period, but after exposure for 7 to 8 days to sea water 
containing 50 yg hydrocarbon/1 an equilibrium condition was ap- 
proached; in some experiments where E. affinis was exposed to 1.0 
and 10 wg hydrocarbon/1 for 15 days there was no further increase 
in body levels of radioactivity after 7 to 8 days. Using a low 
concentration of hydrocarbon (1 g/l), the quantity of radioactivity 
accumulated after 10 days was found to be nearly fifty times greater 
in the smaller species, E. affinis, than in C. helgolandicus, when 
expressed in terms of body weight. After they had been exposed to 
the hydrocarbon for several days the copepods contained a consider- 
able proportion of radioactivity that was no longer identifiable as 
naphthalene and was presumably present as metabolites. Radioactiv- 
ity accumulated in the copepods after several days was rapidly lost 


after they were transferred to uncontaminated sea water. Experi- 


ments on the breakdown of naphthalene added at low concentrations 
to sea water samples containing natural microbial populations indi- 
cated degradation rates of 0.1 to 0.2 wg/1/24 h in oceanic water, and 
2.6 wg/1/24 h in inshore water samples. The results are discussed in 
terms of the possible transfer of hydrocarbon to a higher trophic 
level in areas subjected to constant low-level inputs of petroleum 
hydrocarbons. 


VERTEBRATES 


REFER ALSO TO CITATION(S) 30142, 31724, 31732, 31863, 
31864, 31866, 31907, 31924, 31944, 31949, 31980, 32052, 32102 


32110 (CONF-750929—, pp 77-97) CdO toxicity: macromolecu- 
lar binding of cadmium, zinc, and copper in the fibrotic rat lung. 
Kaplan, P.D.; Blackstone, M.; Richdale, N. (Univ. of Cincinnati). 
1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Rats were exposed to CdO aerosols for 9 to 13 months at 
levels of about 300 pg Cd**/m*. Cadmium-, zinc-, and copper- 
containing protein fractions were obtained from the lungs and kid- 
neys of these animals by dialysis and Sephadex gel chromatography. 
The proteins of the lung and kidney that bind these metals do not 
appear to be identical but have properties in common. For the first 9 
months of exposure, the majority of cadmium in the lung is bound to 
a low-molecular-weight component resembling metallothionein, 
whereas the kidneys of these animals possess an additional 30% of 
the available cadmium bound to several polypeptides with molecular 
weights of between 1000 and 4500. After 13 months of exposure, no 
metallothionein-like fraction was observed in the lung but was 
observed in the kidney. Instead, 46% of the available lung cadmium 
was contained in the ultrafiltrate bound to lower-molecular-weight 
components. 


32111 (CONF-750929—, pp 98-109) Studies on the role of a 
factor regulating lead inhibition of erythrocytic and hepatic uropor- 
phyrinogen I synthetase activity. Piper, W.N. (Univ. of California, 
San Francisco); Rios, G.; Tephly, T.R. 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In pes eye implications of metals in the environment. 

Lead chloride was found to inhibit hemolysate uroporphyrin- 
ogen I (uro I) synthetase activity but to have no appreciable effect 
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on enzymatic activity from hepatic cytosol. Uro I synthetase activity 
in dialyzed hepatic cytosol preparations became sensitive to lead. 
Inhibition of uro I synthetase activity by lead in either hemolysate or 
dialyzed hepatic cytosol was noncompetitive and reversible. A 
factor effective in the prevention of lead inhibition of uro I synthe- 
tase activity was separated from uro I synthetase activity for both 
hemolysate and hepatic cytosol preparations with gel chromato- 
graphy. Hepatic cytosol contained a higher concentration of factor 
than hemolysate, which provides a plausible expanation for the 
differential inhibition of uro I synthetase activity by lead in these 
tissues. The molecular weight of the factor was estimated to be 5500 
by gel chromatography techniques. The factor is heat stable but is 
destroyed by acid or alkali and by ashing, which suggests that it is a 
macromolecule and not a metal ion. Incubation of the factor with 
protease, but not deoxyribonuclease (DNase) or ribonuclease 
(RNase), destroys the ability of the factor to protect against lead 
inhibition of uro I synthetase activity, which indicates that the factor 
might be a protein. 


32112 (CONF-750929—, pp 426-440) Metals: we know so much 
and we know so little. Furst, A. (Univ. of San Francisco). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The literature on the biological effects of metals is vast. Data 
are available on the metal content of the blood and some organs and 
tissues in both humans and animals. Toxic limits of administered 
metals are also available for a variety of species. However, either a 
cursory or a detailed research of the literature reveals that we know 
so much and we know so little. It is known that administered metals 
are absorbed in part and the approximate amount transferred to the 
blood can be estimated in humans and in rodents; the mechanism by 
which these metals pass through membranes is not known. We know 
that some metals like aluminum and titanium concentrate in the 
lungs, others like cadmium go to the kidney, but we do not know the 
principles that cause this selective concentration. We do not know 
enough about dynamic conditions. Recently it was found that the 
zinc concentration of serum decreases after stress or after the admin- 
istration of glucose. We do not know under what conditions previ- 
ous metal—serum concentrations were measured; were they assumed 
to be static. Much is known about the structure of metalloenzymes 
and the effect of low concentration of metal ions on the kinetics of 
metal-dependent enzymes. Little is known of two other fields. How 
is the immune system modified by the presence of foreign heavy 
metals, and, is the mutagenic action of metals found in some micro- 
bial systems general for mammals. Some knowledge is available on 
excretion patterns of heavy metals, but little is known of that 
mechanism. Perhaps more knowledge is available, but this may be 
buried in the literature. Scientists should take more time to compile 
and critically review that of which we can know so much. 


32113 (CONF-750929—, pp 465-477) Effect of dietary cysteine 
on toxicity, tissue distribution, and elimination of methyl mercury in 
the rat. Farris, F.F.; Poklis, A.; Griesmann, G.E. (North Dakota 
State Univ., Fargo). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Investigations were made on the toxicity and metabolism of 
methyl mercury. Data collected for 12 tissues during a 24-day period 
after a single subcutaneous injection of methyl mercury acetate 
spiked with ?°*Hg-labeled methyl mercury chloride were used to 
evaluate distribution and elimination of mercury in rats fed control 
and cysteine-supplemented diets. The animals receiving cysteine 
were found to have significant reductions in blood and spleen 
mercury levels and increases in the concentrations in brain and testis, 
compared with controls. Mercury decay profiles were used to esti- 
mate biological half-lives for mercury in individual tissues. Half-lives 
estimated in this way normally ranged from 6 to 11 days. Kidney 
was an obvious exception to this trend with a half-life of about 24 
days. Mercury half-lives in blood, brain, lung, and muscle were 
found to be significantly less in the cysteine-fed rats than in the 
corresponding tissues from the controls. Acute- and chronic-toxicity 
studies were performed on animals in both dietary groups. Although 
preliminary in nature, the results indicate that dietary cysteine offers 
at least a small degree of protection against the toxic effects of 
methyl mercury. 


32114 (CONF-750929—, pp 478-487) Influence of selenium on 
the distribution of methyl mercury and mercury chloride in the preg- 
nant rat. Sasser, L.B.; Jarboe, G.E.; Laprade, J. (Comparative 
Animal Research Lab., Oak Ridge, TN). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

The protective effect of selenium against mercury toxicity has 
been well-documented, but the effect on tissue distribution of mer- 
cury remains unclear. We conducted our studies to determine the 
effect of selenium on absorption and tissue distribution of methyl 
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mercury and mercuric chloride in the pregnant rat. Rats were orally 
treated each day of gestation with either 0, 20, or 100 pg of selenium 
as sodium selenite. On day 18 the rats were dosed intravenously or 
orally with 5 Ci of either CHs *HgCl or ?°*HgCl; on day 21 they 
were killed. We found that *°*Hg levels from methyl mercury and 
mercuric chloride were Significantly different (P < 0.01) in every 
tissue. Distribution of *Hg was not dependent on the dosing 
method for methyl mercury, but the ”°*Hg tissue concentrations 
from mercuric chloride when given orally were much less 
when given intravenously. a dietary selenium increased **Hg 
concentration following methyl mercury dosing only in the maternal 
brain; however, after intravenous injection of mercuric chloride, it 
increased 7°*Hg concentrations in the brain, blood, uterus, placenta, 
and fetus. Selenium did not alter urinary or fecal mercury excretion. 
The form of mercury may have influenced the role of selenium in 
mercury metabolism, particularly in organs associated with pregnan- 
cy. These data suggest that the protective effect of selenium against 
mercury toxicity is not due to a simple redistribution of mercury, 
inhibition of gastrointestinal mercury absorption, or enhancement of 
excretion. 


32115 (CONF-750929—, pp 560-569) Differences in early reten- 
tion of lead acetate and lead citrate in mouse tissues. Baxter, D.W.; 
Doan, N.G.; Lindenbaum, A. (Argonne National Lab., IL). 1977. 

From 15. symposium on the biological implications of metals 
in the environment; Richland, WA, USA (29 Sep 1975). 

In Biological implications of metals in the environment. 

Lead acetate (73% ultrafilterable) or lead citrate (93% ultra- 
filterable) containing tracer amounts of 7!°Pb was intravenously 
injected (1 mg/kg at pH 5.1) into 85-day-old B6CF, Argonne-bred 
female mice, and a comparison of lead accumulation and rate of loss 
from liver, spleen, kidney, femur, lung, brain, and blood was made at 
intervals up to 14 days. At 1 hr, mice injected with lead acetate 
accumulated 51.1% of the injected dose per gram (% ID/g) in the 
liver and 18.4% ID/g in the spleen, whereas mice injected with lead 
citrate accumulated 17.6% ID/g in the liver and 3.6% ID/g in the 
spleen. In contrast, animals injected with lead acetate accumulated 
lower levels of lead in kidney and femur at 1 hr than were found in 
animals injected with lead citrate. Following lead acetate injection, 
the mice kidneys contained 35.3% ID/g and the femurs 11.3% ID/g; 
whereas, following lead citrate injection, the kidneys contained 
63.4% ID/g and the femurs 22.5% ID/g. Animals given lead acetate 
tended to accumulate more lead in the lungs and less in the brain and 
the blood at 1 hr than those given lead citrate. Between 1 hr and 14 
days, the loss of lead in the animals was greater from the liver and 
the spleen after injection of lead acetate but was greater from the 
kidneys after injection of lead citrate. These data, plus additional 
ultrafiltration results, indicate that the distribution and kinetics of 
lead in living tissues are influenced by such physical factors as 
particulate size of the administered substance. The data also suggest 
that lead acetate undergoes hydrolysis in blood and is more rapidly 
converted to the particulate state than is lead that is administered as 
the more stable citrate complex. 


32116 (CONF-760927—, pp 358-373) Effect of irritant atmos- 
pheres on macrophage behavior. Katz, G.V.; Laskin, S. (New York 
Univ. Medical Center). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Studies were developed in which rats were preexposed to 
irritant gases. Pulmonary alveolar macrophages (PAM) harvested 
from these rats by lung lavage were cultured and challenged with 
polystyrene latex spheres. The phagocytic activity of the PAM for 
periods up to 7 days was measured by trypsinizing the viable 
adhering cells daily, releasing latex spheres, and then quantitating 
the resulting suspension by nephelometric analysis. Adhesion of cells 
to the culture surface was found to be significantly greater in those 
studies where macrophages were harvested from rats preexposed to 
gaseous irritants when compared to unexposed controls. This stimu- 
lation was unaffected by the presence of latex. Exposure of rats to 5, 
10, and 20 ppM sulfur dioxide significantly stimulated phagocytic 
activity. Although some stimulation was seen with formaldehyde at 
10 ppM, activity at 20 ppM was depressed. Studies with nitrogen 
dioxide show results paralleling controls at 10 ppM with a significant 
depression at 25 ppM. 


32117 (CONF-760927—, pp 405-413) Alveolar macrophages and 
Teflon particles coated with carbon and metals. Camner, P.; Lund- 
borg, M. (Karolinska Inst., Stockholm). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Teflon particles (4 to 5 um) produced by a spinning-disk 
technique were coated with carbon or various metals. In vitro 
studies of phagocytosis and toxicity and in vivo studies of lung 
retention were performed using these particles. The number of 
particles phagocytized by alveolar macrophages and the number of 
nonviable macrophages after 1.5 hr of incubation were studied. 
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When serum was added, the number of particles phagocytized was 
dependent on the coating element, e.g., carbon-coated particles were 

hagocytized to a greater extent than were silver-coated particles. 
When serum was not added, the dependence on the coating elements 
was less. Beryllium-coated particles caused increased numbers of 
nonviable macrophages and altered appearance of macrophages in 
the light microscope. Macrophages from rabbits that had inhaled 
m ic nickel dust for 4 weeks (5 days per week and 7 hr per day) 
phagocytized more nickel-coated and silver-coated particles than 
macrophages from control rabbits. Rabbits inhaled metal-coated 
particles tagged with *°Cr, and then lung retention was followed by 
external monitoring of radioactivity for about 1 week. In one study 
the clearance patterns of carbon-coated particles were compared 
with those of silver-coated particles; in another study the clearance 
patterns of beryllium-coated icles were compared with those of 
silver-coated particles. No differences in lung retention were seen in 
either study. 


32118 (CONF-760927—, pp 414-423) Effect of particle content 
of lung on clearance pathways. Ferin, J. (Univ. of Rochester, NY). 
1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In 0) macrophage and epithelial cells. 

Inhaled particles evoke in the lung a response that involves 
several clearance pathways. Titanium dioxide particles were used as 
a test particle that gave information mainly on the alveolobronchial 
route of clearance involving alveolar macrophages. Titanium dioxide 
lung deposits ranging from 0.1 to 100 mg were achieved in rats by a 
single inhalation or intratracheal instillation. With increasing lung 
content, particle translocation to the lymphatic system increased 
faster than the total clearance rate. The hilar lymph nodes content at 
day 25 postexposure reached approximately 1 mg TiO2, which 
corresponds to a lung content of approximately 30 mg TiOz. The 
clearance rate (micrograms per day) at day 25 postexposure in- 
creased with larger lung deposits and reached a plateau at a lung 
load of approximately 40 mg. It was concluded that increasing lung 
burdens oF TiO: affect the alveolar macrophage related lung clear- 
ance, which results in greater translocation to the lymphatic system. 


32119 (CONF-760927—, pp 436-450) Fate of inhaled asbestos 
fibers deposited in the rat lung: a quantitative approach. Morgan, A.; 
Holmes, A.; Talbot, R.J. (Atomic Energy Research Establishment, 
Harwell, Eng.). 1977. 

From 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Radioactive asbestos was administered to rats by inhalation 
for 40 min. After exposure, the animals were sacrificed serially and 
the lungs were subjected to bronchopulmonary lavage. Initial 
washes were made with a balanced salt solution that removed free 
fiber and cells from the conducting airways. Subsequent washes 
were made with physiological saline which recovered cells that 
were originally present in the alveolar spaces. The number of cells 
and the amount of fiber recovered in each wash were measured. 
About 20 yg of fiber was deposited in the lung and appeared to have 
no significant effect either on the number of ba om in the lung or 
on their size. Uptake of fiber by alveolar macrophages was effective- 
ly complete after 24 hr. Analysis of the results suggests that fibers 
that are much longer than the diameter of the alveolar macrophage 
Late none 12 pm) find their way into the alveolar wall from 
where they cannot be recovered by lavage. This process is complete 
within 2 weeks of exposure. The technique described enable alveolar 
macrophages with given dust loadings to be recovered from the lung 
either for study in vitro or for isolation of the associated fiber for 
characterization by electron microscopy. 


32120 (CONF-760927—, pp 509-522) Biochemical basis of 
oxygen toxicity in guinea pig alveolar macrophages and granulocytes. 
Johnson, G.S. (Riley Children’s Hospital, Indianapolis); Rister, M.; 
Higgins, C.; Manfredi, F.; Baehner, R.L. 1977. 

From 16. annual Hanford biology symposium on pulmonary 
a and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Superoxide dismutase (SOD) protects organisms from oxygen 
toxicity by dismutation of superoxide anion (O2) to hydrogen perox- 
ide (H2O2), which is metabolized by catalase (cata) and glutathione 
peroxidase (gluta px). We have previously shown a reproducible 
pattern of enzyme activities in alveolar macrophages (AM) and 
polymorphonuclear (PMN) granulocytes of guines pigs exposed 
continuously to a fraction of inspired oxygen (FIO2) of 85% for 90 
hr. In both cell types gluta px decreased 50 to 60% below control 
levels by 18 hr and remained depressed; cata decreased 40% by 66 
hr. Total SOD activity increased twofold in AM and PMN granulo- 
cytes by 66 hr; however, by 90 hr SOD activity in PMN granulo- 
cytes decreased to 50% above control and returned to control levels 
in AM. Since an FIO: of 50% has been shown to be innocuous in 
humans, we exposed guinea pigs to it continuously for 90 hr and 
serially quantitated gluta px, cata, and SOD in AM and PMN 
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ulocytes and compared these results with those obtained at 85% 
FIO:. Total SOD activity in AM and PMN granulocytes of animals 
exposed to 50% FIO: increased twofold and remained elevated at 
90% and 120% above control levels in AM and PMN granulocytes, 
respectively. In both cell types cata remained at control levels 
during exposure to 50% FIO2, but gluta px decreased 50 to 60% 
below control levels by 66 hr and remained depressed. In vitro 
exposure of PMN granulocytes 100,000 x g supernatant to 20 nmols 
of O2 for 5 min, generated by xanthine and xanthine oxidase, 
diminished cata and gluta px activities to 65 and 69% of control, 
respectively; the addition of 100 zg of SOD to the reaction mixtures 
prevented the decrease in enzyme activities. In summary, these 
studies support the idea that less toxicOD, gluta px, and especially 
cata may provide useful biochemical markers of oxygen toxicity and 
that an FIO2 of 50% is less toxic than 85%. 


32121 (CONF-760927—, pp 566-581) Morphological and stereo- 
logical changes in the parenchyma of the lungs of rabbits following 
pneumonectomy and exposure to ozone. Boatman, E.S. (Univ. of 
ee Seattle). 1977. 

r 


om 16. annual Hanford biology symposium on pulmonary 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pancuny macrophage and epithelial cells. 

Pneumonectomized rabbits exposed to ozone tolerate expo- 
sure in a manner similar to ozone-exposed animals without surgery. 
A comparison of morphometric findings made between these groups 
shows no substantial differences. By microscopy focal areas of intra- 
alveolar cellular infiltrates and a moderate degree of interstitial 
edema with some swelling of the cytoplasm of type I epithelium and 
endothelium are seen. It was concluded that pneumonectomy in the 
rabbit causes structural changes in the remaining lung which ensure 
a lung comparable in function to normal paired lungs and to paired 
lungs exposed to ozone. This functional flexibility is due in part to 
the ability of the remaining lung to use available space by dilatation 
of existing alveoli and alveolar ducts. It is uncertain at present 
whether limited replication of alveoli also occurs. 


32122 (CONF-760927—, pp 582-589) Alveolar epithelial repair 
and changes in free airway cell populations following cadmium injury. 
Hayes, J.A.; Asvadi, S.; Strauss, R.H.; Palmer, K.C. (Boston Univ. 
School of Medicine). 1977. 

From 16. annual Hanford biology symposium on pulmonar 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

The lungs of rats exposed to 0.1% (0.005M) Cdcle aerosol 
show prominent epithelial damage in peribronchiolar alveoli. Initial- 
ly there is necrosis of type I cells within 48 hr of exposure. This is 
followed by marked mitotic activity in t II Cells which pro- 
gresses so that they completely line the affected alveoli by 3 to 4 
days. Subsequently, these cells flatten out to reline the surface, and 
we have interpreted that the flat cells with microvilli and osmiophi- 
lic bodies are “intermediate” cells. The necrotic phase of injury 
coincides with a wave of polymorphonuclear leukocytes (PMLs), 
whereas type II cell proliferation with conversion to “intermediate” 
epithelium coincides with an outpouring of alveolar macrophages 
(AMs). This finding suggests that PMLs indicate active lung-cell 
necrosis, whereas AMs indicate either a repair phase or one of low- 
grade activity. 


32123 (CONF-760927—, pp 590-602) Light and scanning elec- 
tron microscopic observations of goat lungs following 3-methylindole 
infusion. Bradley, B.J. (Washington State Univ., Pullman); Carlson, 
J.R.; Dickinson, E.O. 1977. 

From 16. annual Hanford biology symposium on pulmonar 
macrophage and epithelial cells; Richland, WA, USA (27 Sep 1976). 

In Pulmonary macrophage and epithelial cells. 

Light microscopy and scanning electron microscopy were 
used to characterize morphologic changes in goat lungs following an 
infusion of 3-methylindole (3MI). Fifteen yearling goats were given 
jugular infusions of 0.04 g 3 MI per kilogram of body weight in 
propylene glycol (PG). Three goats were sacrificed at 0.5, 2, 4, 8, or 
24 hr. Two noninfused control goats and four PG-infused goats were 
used as controls. The intact left lung was fixed by airway perfusion 
with 2% buffered paraformaldehyde for 1.5 hr, then samples were 
cut from three areas of the caudal lobe and fixed in diluted 
Karnovsky’s fixative. Samples were fixed in 4% buffered paraformal- 
dehyde and stained with hematoxylin and eosin for light microscopy. 
By 30 min after beginning the infusion, only 25% of the total dose 
had been infused, but there was mild swelling of alveolar septa 
accompanied by fibrinous and globular material within the alveolar 
spaces and on some cilia. Mild distention of blood-vessel adventitia 
was also observed. By 2 to 4 hr alveolar septa were generally 
swollen, and connective tissue appeared distended and contained 
scattered blood cells, primarily lymphocytes. Some alveolar spaces 
contained a reticulum of fibrinous material suspending blood cells 
and debris. Bronchial cilia appeared laden with mucus or proteina- 
ceous debris. By 8 and 24 hr, swelling of alveolar septal cells had 
increased and alveolar spaces appeared to contain a greater infiltra- 
tion of proteinaceous debris, lymphocytes, and large mononuclear 
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cells. These results indicate that 3MI infusion causes pulmonary 
alveolar edema within 30 min and that lesions are progressive to 24 
hr after the infusion is begun. 


32124 Carcinogenic effects of metals. Sunderman, F.W. Jr. 
(Univ. of Connecticut School of Medicine, Farmington). Fed. Proc.; 
37: No. 1, 40-46(Jan 1978). 

The carcinogenic effects of metals in man and experimental 
animals are summarized. Attention is focused primarily on (a) four 
metals (As, Cd, Cr, and Ni) that have been implicated as human 
carcinogens on the basis of epidemiological investigations, and (b) 
compounds of nine metals (Be, Cd, Co, Cr, Fe, Ni, Pb, Ti, and Zn) 
that have been reported to induce cancers in experimental animals. 
Emphasis is given to in vitro tests that may furnish indexes of the 
carcinogenicities of metallic compounds. The article is concerned 
with metallic compounds that are carcinogenic regardless of their 
surface properties, and it does not discuss ‘smooth surface” or ‘solid 
state” carcinogenesis, as exemplified respectively by the carcinogeni- 
cities of mercury droplets or silver foil. The carcinogenicities of 
radioactive metals are also excluded from consideration. Occupa- 
tional, environmental, or iatrogenic exposures to metals that have 
been associated with malignant neoplasms in man are listed in a 
table. 


32125 Behavioral toxicology of metals. Weiss, B. (Univ. of 
Rochester Medical Center, NY). Fed. Proc.; 37: No. 1, 22-27(Jan 
1978). 


Many metals express their toxic actions through behavioral 
disturbances. Such disturbances most often reflect impairment of 
central nervous system function, but also may arise from deleterious 
effects in other systems. Numerous factors influence behavioral 
toxicity. Uptake into brain obviously is important; the chemical form 
of the metal (e.g., inorganic versus organic) and route of exposure 
are key determinants of brain penetration. Species differences in 
toxicity may arise from differences in kinetics (e.g., blood—brain 
ratio) and affinity to target brain structures. Developmental stage is 
still another crucial variable, but the young organism is not necessar- 
ily the most susceptible, and nutritional considerations confound the 
standard paradigms. Furthermore, parametric variations of behavior- 
al functions can no more be ignored than dose-effect functions, a 
principle exemplified in research on methyl-mercury. Unwarranted 
loyalties to traditional psychological tests may be one source of the 
current dispute about safe levels of lead simply because parametric 
variations of clearly specified functions are beyond the scope of such 
instruments. 


32126 Cadmium-induced alteration of drug action. Schnell, R.C. 
(Purdue Univ., West Lafayette, IN). Fed. Proc.; 37: No. 1, 28-34(Jan 
1978). 

Cadmium, a toxicologically important environmental con- 
taminant, has been implicated as an etiological factor in a wide 
variety of pathological processes. Acute, intraperitoneal (i.p.) admin- 
istration with cadmium can markedly alter the pharmacological 
response to a variety of drugs (hexobarbital, zoxazolamine, tremor- 
ine, and chlorpromazine) in the male rat. The threshold dose for this 
cadmium effect is 0.84 mg Cd/kg (i.p.) and the effect lasts at least 10 
days with the peak effect occurring 2 to 5 days after cadmium. 
Mechanism studies reveal that the cadmium effect is the result of 
inhibition of hepatic drug metabolizing enzymes and not any alter- 
ation in end organ sensitivity to the drug. Treatment of male rats 
with cadmium prior to killing leads to a significant inhibition in the 
metabolism of hexobarbital, aniline, p-nitroanisole, zoxazolamine, 
and ethylmorphine, as well as reducing the microsomal cytochrome 
P-450 levels. Inhibition of the metabolism of these substrates by 
cadmium was also achieved when the metal was added in vitro to 
microsomes isolated from control rats. Pretreatment of rats with 
subthreshold doses of cadmium (0.21 or 0.42 mg Cd/kg, i.p.) pre- 
vented the previously observed alterations in drug action by the 
threshold cadmium dose. The apparent underlying basis for this 
protection phenomenon is the induction by cadmium of a hepatic 
metal-binding protein. 


32127 Mechanisms for the biomethylation of metals and metal- 
loids. Wood, J.M.; Cheh, A.; Dizikes, L.J.; Ridley, W.P.; Rakow, S.; 
Lakowicz, J.R. (Univ. of Minnesota, Minneapolis). Fed. Proc.; 37: 
No. 1, 16-21(Jan 1978). 

The case of methylmercury pollution has demonstrated the 
profound importance of understanding biologically mediated trans- 
formation reactions that yield organometallic compounds with a 
high potential for bioaccumulation and toxicity. Toxic elements that 
form organometallic compounds, especially the metal-alkyls (e.g., 
methylmercury), deserve special concern. Most metal-alkyls are 
poisonous to the central nervous systems of higher organisms, and 
these compounds do accumulate in cells. Metal-alkyls that are stable 
in water, and that have been reported to be synthesized biologically, 
can be formed from the following toxic elements: Hg, Sn, As, Se, 
Te, Pd, Au, Tl and Pb. In this report we present details of the 
mechanisms for biological methylation of certain metals and metal- 
loids with special emphasis on those elements that are widely dis- 
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persed in the biosphere. In addition we present preliminary results 
on the use of fluorescence quenching techniques to determine cellu- 
lar diffusion rates and partition coefficients for methyl-mercuric 
chloride. 


32128 Physiological response of juvenile striped bass, Morone 
saxatilis, to low levels of cadmium and mercury. Dawson, M.A.; 
Gould, E.; Thurberg, F.P.; Calabriese, A. (National Marine Fisheries 
Service, Milford, CT). Chesapeake Sci.; 18: No. 4, 353-359(Dec 
1977). 

Juvenile striped bass, Morone saxatilis, were exposed to 0.5, 
2.5, and 5.0 parts per billion (ppb) cadmium as cadmium chloride for 
30 to 90 days and to 1.0, 5.0, and 10.0 ppb mercury as mercuric 
chloride for 30 to 120 days. Following the longest exposure to each 
metal, the fish were allowed to recover for 30 days in running 
seawater. Gill-tissue respiration, glucose-6-phosphatase, malic 
enzyme, aspartate aminotransferase, and magnesium activation of 
AAT were measured. Animals exposed to either metal exhibited 
changes in gill-tissue respiration. There was no significant difference 
in enzyme activity during exposure to either metal; however, fish 
cleared for 30 days following exposure to cadmium exhibited a slight 
drop in liver AAT and G6PdH. 


32129 Experimental carcinogenesis of pyrolysis fuel oil. Weil, 
C.S.; Condra, N.I. (Carnegie-Mellon Univ., Pittsburgh). Am. Ind. 
Hyg. Assoc. J.; 38: No. 12, 730-733(Dec 1977). 

In the manufacture of ethylene by high-temperature cracking 
of hydrocarbons, certain high-boiling materials known as pyrolysis 
fuel oil result as residues. Two samples of these residues produced 
skin carcinomas upon lifespan application to the skin of mice. Similar 
results have been previously reported from other carbonaceous 
materials subjected to high temperatures and pressures. It should be 
noted that these tests exposed mice to conditions different from those 
of working humans but do serve as warning of a possible health risk. 


32130 Toxic interactions among Pb, Zn, and Cd with varying 
levels of dietary Ca and vitamin D: hematological system. Thawley, 
D.G.; Willoughby, R.A.; McSherry, B.J.; MacLeod, G.K.; MacKay, 
K.H.; Mitchell, W.R. (Univ. of Guelph, Ont.). Environ. Res.; 14: No. 
3, 463-475(Dec 1977). 

Rats were fed lead (0.5 percent), zinc (0.63 percent), cadmium 
(90 ppM), and control diets individually and in combinations with 
each other. These diets were fed for 42 days with two levels of 
calcium (0.1 and 0.9 percent) and three levels of vitamin D (0, 2000, 
and 50,000 IU/kg of feed). The most significant findings were: a 
more severe anemia when zinc and cadmium were fed together than 
when fed individually; a marked reduction of a lead-induced reticu- 
locytosis when toxic zinc or cadmium diets were fed; a reduction of 
urine delta-aminolevulinic acid levels by the administration of excess 
zinc to lead-fed rats, or when excess cadmium was fed in low 
vitamin D diets; and the low serum iron levels of zinc toxicity were 
further reduced by low calcium or high vitamin D diets. 


32131 Chronic mercuric chloride: behavioral effects in pigeons. 
Leander, J.D.; McMillan, D.E.; Barlow, T.S. (Univ. of North Caro- 
lina, Chapel Hill). Environ. Res.; 14: No. 3, 424-435(Dec 1977). 

The effects of daily doses (1, 3, 10 mg/kg, im) of mercuric 
chloride were studied in pigeons responding under multiple fixed- 
ratio, fixed-interval schedules of food presentation. The effects also 
were studied in pigeons responding under a multiple fixed-ratio 
schedule which had several intensities of a visual stimulus control- 
ling the performance and under a repeated acquisition schedule 
which required the pigeon to learn a different four-step, three- 
position sequence every test day. Across all test conditions, the daily 
doses of 1 mg/kg produced some increases in the variability of the 
rates of responding, but no consistent decreases. Daily doses of 3 and 
10 mg/kg reliably decreased responding, and these decreases disap- 
peared gradually after daily dosing was discontinued. Daily 10 mg/ 
kg doses in three birds which were not being tested killed two birds 
after 17 and 28 injections, but the third bird survived 60 injections. 


32132 Neurotoxic effects of mercury: a review. Chang, L.W. 
(Univ. of Arkansas Medical School, Little Rock). Environ. Res.; 14: 
No. 3, 329-373(Dec 1977). 

The literature concerning the neurotoxic effects of mercury, 
biochemical, physiological, and morphological, is reviewed. Mer- 
cury was found to penetrate and damage the blood—brain barrier 
very rapidly, leading to a dysfunction of the blood—brain barrier 
system. Both biochemical and electron-microscopic histochemical 
analysis revealed that, intracellularly, mercury was bound to the 
membranous organelles such as mitochondria, endoplasmic reticu- 
lum, Golgi complex, nuclear envelopes and lysosomes. Only very 
minimal amounts of mercury were found within the nucleus. Bio- 
chemical and cytochemical studies also indicated that drastic reduc- 
tion of neuronal RNA and protein synthesis occurred in mercury- 
intoxicated animals. A regain in the neuron RNA level was also 
observed in prolonged intoxication with mercuric bichloride. Distur- 
bance of the enzymatic systems in the glycolytic’ pathway in the 
brain was also reported in mercury-poisoned animals. Neurophysio- 
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logical study demonstrated abnormal excitation — in the mer- 
cury-intoxicated neurons. Pathological findings on Minamata di 

were summarized. In experimental models, it was found that the 
sensory neurons in the spinal ganglia and granule cells in the 
cerebellum were most vulnerable to mercury poisoning. Degener- 
ative changes in the nerve fibers were also observed. Based on the 
biochemical, physiological, and pathological findings on mercury 


intoxication, a working hypothesis on the pathogenetic mechanism 
of mercury on the nervous system is proposed. 


32133 Degenerative changes in the developing nervous system 

a result of in utero exposure to methylmercury. Chang, L.W.; Reuhl, 
K.R.; Lee, G.W. (Univ. of Arkansas Medical School, Little Rock). 
Environ. Res.; 14: No. 3, 414-423(Dec 1977). 

Tissue samples from the cerebral and cerebellar cortex of 
neonatal rats which had been prenatally exposed to low doses of 
methylmercury were examined by electron microscopy. Although 
all these neonates appeared to be physically normal, ultrastructural 
examination revealed various degenerative changes in their nervous 
systems. The most prominent pathological findings, including disrup- 
tion and myelin-figure formation of the nuclear membranes and large 
areas of focal degradation and endothelial damage, were found in 
both the cerebellum and cerebral cortex of the animals. The study 
provides evidence that minute amounts of methylmercury, which by 
itself may produce no significant injury to the maternal tissues nor 
any observable gross teratology of the neonate, may still be hazard- 
ous to the developing nervous system. 


32134 Coagulability of blood in rats exposed to cigarette smoke. 
Garrett, R.J.B. (Univ. of Kentucky, Lexington). Environ. Res.; 14: 
No. 3, 476-482(Dec 1977). 

Coagulability of the blood was studied in rats exposed acutely 
or chronically to cigarette smoke. No significant difference was 
found in plasma clotting time for control rats and rats chronically 
exposed to cigarette smoke when the measurement was made 24 
hours after smoke exposure. When coagulation was measured during 
the period of smoke exposure, a significant shortening of plasma 
clotting time was observed but fibrinogen level, prothrombin time, 
activated ial thromboplastin time, and thrombin time were not 
altered. The duration of smoke-induced shortening of plasma clot- 
ting time was protracted in animals which had previously been 
exposed to smoke but was quickly rectified in animals which had no 
prior exposure to smoke. Furthermore, the degree of hypercoagula- 
bility during smoke exposure was more pronounced in old rats (24 
months) than in young rats (2 to 7 months). 


32135 Ultrastructure of the liver cell in subacute manganese 

tion. Wassermann, D.; Wassermann, M. (Hebrew Univ.- 
Hadassah Medical School, Jerusalem). Environ. Res.; 14: No. 3, 379- 
390(Dec 1977). 

Ultrastructural changes of the liver cell in rats which re- 
ceived in their drinking water an extra dosage of 200 ppM manga- 
nese chloride during 10 weeks are reported. These changes consist of 
an increased amount of rough endoplasmic reticulum, a proliferated 
smooth endoplasmic reticulum in the centrolobular area, prominent 
Golgi apparatuses in the biliary area, polymorphous mitochondria 
with electron dense matrices and the occurrence of multiple rough 
endoplasmic cisternae. They suggest a state of heterostasis of the 
liver cell as an expression of the adaptation process to increased 
exposure to manganese chloride. 


32136 Occcurrence of methyl mercury in pike and baltic herring 
from the Turku archipelago. Linko, R.R.; Terho, K. (Univ. of Turku, 
Finland). Environ. Pollut. (London); 14: No. 3, 227-235(Nov 1977). 

The content of methylmercury in pike and Baltic herring 
from seven different areas of the Turku archipelago (the southwest- 
ern coast of Finland) was studied. Pike muscle contained an average 
0.27 mg Hg/kg on a fresh tissue basis. However, the concentrations 
of methyl mercury varied considerably between individuals from the 
same fish population, e.g., from 0.06 to 1.3 mg/kg, depending on the 
weight (and age) of fish. The values for methyl mercury in standard- 
ized weight (1 kg) pikes were on a natural level (varying between 
0.19 to 0.25 mg/kg) in all other areas of the archipelago, except in 
the area near the city of Turku, where slight contamination (0.39 
mg/kg) was noticed. In different tissues of pike the level of methyl 
mercury decreased in the following order: muscle tissue greater than 
liver greater than or equal to kidney much greater than gonads. 
Baltic herring muscle contained on average 0.09 mg Hg/kg, the 
value being only one-third of that of pike muscle. 


32137 Embryotoxicity of irradiated and nonirradiated catalytic 
converter-treated automotive exhaust. Hoffman, D.J.; Campbell, K.I. 
(Environmental Protection Agency, Cincinnati). J. Toxicol. Environ. 
Health; 3: No. 4, 705-712(Nov 1977). 

The study was undertaken to examine the relative embryotox- 
icity in chick embryos of photochemically reacted and unreacted 
diluted automotive exhaust emissions from a system equipped with a 
catalytic converter. Clean air controls and H2SO, aerosol controls 
equivalent in concentration to those found in the catalytic exhaust 
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atmosphere were also studied. From day 1 through day 14 of 
development, continuous exposure to nonirradiated exhaust resulted 
in decreased survival, lowered embryonic weight, a small increase in 
heart/body weight ratio, and altered hematocrit and serum enzyme 
activities (LHD and GOT). Irradiated exhaust had little effect on 
survival or on embryonic weight but resulted in a higher liver/body 
weight ratio as well as altered hematocrit and serum enzume activi- 
ties. Interactions or cumulative effects of different compositions of 
exhaust atmospheres may play a role in differing biological responses 
between unreacted and irradiated exhaust. Sulfuric acid aerosol had 
a minimal effect on survival and resulted in only a slight decrease in 
embryonic weight and serum LDH activity, with no other apparent 
effects. In previous studies where the catalytic converter was not 
used, more pronounced effects on survival, increased heart/body 
weight ratio, elevated serum GPT activity, and liver discoloration 
were observed. Thus, the introduction of an oxidizing catalytic 
converter appeared to alleviate some but not all of the embryotoxic 
effects of automotive exhaust. 


32138 Crude oil effects on microsomal mixed-function oxidase 
system components in the striped mullet (Mugil cephalus). Yarbrough, 
J.D.; Chambers, J.E. (Mississippi State Univ., State College). Life 
Sci.; 21: No. 8, 1095-1100(15 Oct 1977). 

The effects of exposure to two types of crude oil on microso- 
mal mixed-function oxidase system components in livers of juvenile 
striped mullet (Mugil cephalus) were investigated. Mullet were 
exposed for 4 days to emulsified Empire Mix or Saudi Arabian crude 
oils at an initial concentration of 75 ppM and an average of 1 ppM in 
the water column. Liver size was increased by about 50 percent 
following exposure to both oils. Since neither total hepatic protein 
nor microsomal protein increased as rapidly as did liver size, the 
concentrations of both were reduced following oil exposures. The 
proportion of microsomal protein to total hepatic protein or wet 
weight was not altered following crude oil exposure. Both cytoch- 
romes P-450 and bs were induced following oil treatment. NADPH- 
dependent enzymes assayed with cytochrome c_ and 
dichlorophenolindophenol as substrates showed increases in activity 
after exposure to Empire Mix crude oil but only the latter enzyme 
activity was increased on a microsomal protein basis following Saudi 
Arabian crude oil treatment. Activities of NADH cytochrome c and 
NADH cytochrome bs reductases appeared to vary with the protein 
level. However, since liver size was increased, oil-treated mullet had 
more of all parameters measured than did control mullet. Although 
the acute toxicity of Saudi Arabian crude oil to mullet is greater than 
that of Empire Mix crude oil, Empire Mix crude oil had greater 
inductive effects on microsomal oxidase components. 


32139 Single lead acetate insult, testosterone therapy, and eryth- 
ropoiesis in mice. Hogan, G.R. (Univ. of North Carolina, Charlotte). 
J. Toxicol. Environ. Health; 3: No. 3, 577-588(Oct 1977). 

Lead acetate (PbAc) was tested for its effects on the produc- 
tion and release of erythrocytes—that is, erythropoiesis— in ICR 
mice. Dose-survival data indicate that a dosage of 20 mg PbAc/100 
g body weight represents the maximum tolerable treatment level. No 
differences in survival at the various levels of the salt were observed 
with regard to sex or age. For erythropoietic effects of PbAc, mice 
were injected on day 0, and radioiron (°*Fe) incorporation percent- 
ages were determined at daily intervals through day 8 for both 
erythrocytes and splenic tissue. Control mice received isotonic saline 
as the injectate. On day 3, the percentages obtained from PbAc- 
treated mice showed a decline, reaching their minimum value by day 
4. Recovery from erythropoietic suppression appeared to be com- 
plete by day 6 or 7; no positive overshoots in 5*Fe percentages were 
found following recovery. These trends were typical for both pe- 
ripheral red blood cells and spleen. Testosterone was administered to 
mice receiving saline or PbAc on two consecutive days (days -1 and 
0). Radioiron uptake percentages for females receiving testosterone 
and saline showed an abrupt increase on day 4. No accelerative 
effect due to testosterone was found in recipient males. For females 
treated with testosterone and PbAc, the radioiron percentages for 
erythrocytes and spleen paralleled those for females receiving saline 
only. Male mice treated with both androgen and PbAc demonstrated 
5°Fe percentages typical of males treated with PbAc alone. 


32140 Effect of anemia on blood and tissue lead in rats. Angle, 
C.R.; McIntire, M.S.; Brunk, G. (Univ. of Nebraska Coll. of Medi- 
cine, Omaha). J. Toxicol. Environ. Health; 3: No. 3, 557-563(Oct 
1977). 

The effect of anemia on the lead content of blood, red cells, 
and tissue was studied in rats given oral lead, 54 mg/kg-day for 6 
days. The 16 rats made anemic (hematocrit, 26 percent) by bleeding 
on days 1, 3, and 5 had significantly higher concentrations of lead in 
the kidney, liver, red cells, blood, and brain (but not in the bone 
marrow). Increases in blood lead in anemic subjects were correlated 
with the concentrations in red cells, kidney, and liver. The greater 
increase in the lead content of all tissues of the anemic rats is 
consistent with increased lead absorption in anemia and is considered 
relevant to the clinical coexistence of anemia and lead poisoning. 
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32141 Immune response in aged mice exposed to lead. Koller, 
L.D.; Roan, J.G.; Brauner, J.A.; Exon, J.H. (Oregon State Univ., 
Corvallis). J. Toxicol. Environ. Health; 3: No. 3, 535-543(Oct 1977). 

Mice were exposed to 0, 13, or 1300 ppM lead in drinking 
water for 18 months. The immunological assays examined were 
mitogen (lipopolysaccharide E. coli, concanavalin A, and phytohe- 
magglutinin-P) stimulation of lymphocytes; erythrocyte-antibody 
(EA), erythrocyte-antibody-complement (EAC), and phagocytosis 
of macrophages; and EAC of splenic lymphocytes. As measured by 
the majority of these assays, the low dosage (13 ppM) of lead tended 
to stimulate certain immune responses (lymphocyte mitosis, EA, and 
EAC) while the high dosage (1300 ppM) did not provoke an 
appreciable alteration. The results were interpreted by comparing 
data on aged mice with data on young adult mice. It was apparent 
from this comparison that the aged mice were naturally immunosup- 
pressed. Therefore, the results obtained from lead-exposed mice 
were unpredictable. 


32142 Effects in rats and guinea pigs of short-term exposures to 
sulfuric acid mist, ozone, and their combination. Cavender, F.L. 
(Becton, Dickinson and Co. Research Center, Research Triangle 
Park, NC); Steinhagen, W.H.; Ulrich, C.E.; Busey, W.M.; Cockrell, 
B.Y.; Haseman, J.K.; Hogan, M.D.; Drew, R.T. J. Toxicol. Environ. 
Health; 3: No. 3, 521-533(Oct 1977). 

Ozone and the oxides of sulfur are common environmental 
pollutants. The acute pulmonary lesions caused by ozone and sulfu- 
ric acid mist in rats and guinea pigs have been characterized. Rats 
are not affected by sulfuric acid mist in concentrations up to 100 mg/ 
m* except for reduced body weight at the higher doses. A true 
alveolitis develops in guinea pigs exposed to more than 20 mg/m* 
sulfuric acid mist. The ozone lesion is primarily confined to the 
terminal bronchioles and proximal alveoli. In combination studies 
with up to 2 ppM ozone and up to 10 mg/m‘ sulfuric acid mist, the 
pulmonary lesion and lung/body weight data were essentially the 
same as in exposure to ozone alone, and the number of statistically 
significant synergistic effects in rats and guinea pigs was about what 
one would expect to observe by chance alone. 


32143 Retention and tissue distribution of *!°Pb(NOs)2 adminis- 
tered orally to infant and adult monkeys. Willes, R.F. (Bureau of 
Chemical Safety, Food Directorate, Ottawa); Lok, E.; Truelove, 
J.F.; Sundaram, A. J. Toxicol. Environ. Health; 3: No. 3, 395-406(Oct 
1977). 

The retention and tissue distribution of *!°Pb were studied in 
10-day-old, 150-day-old, and adult monkeys. Lead-210 nitrate was 
administered to the monkeys by gavage after a 12 hr fast and *!°Pb 
excreted in urine and feces was monitored for 96 hr. All monkeys 
were necropsied 96 hr after dosing and the *!°Pb concentration of 
various tissues was determined. The data demonstrated that infant 
monkeys retained 64.5 and 69.8 percent of the orally administered 
210Pb at 10 and 150 days of age, respectively, while adult monkeys 
retained 3.2 percent of the 7!°Pb dose. Blood *!°Pb levels 96 hr after 
dosing did not vary significantly between age groups. Of the 7!°Pb 
contained in blood, 98 to 99 percent was found in blood cells and 1 
to 2 percent in blood plasma; 5 to 8 percent of the Pb in blood cells 
was bound to blood cell membranes. None of these parameters 
varied significantly with age. The percentage of the lead dose 
excreted in urine did not vary significantly between age groups. 
Analysis of tissues for **°Pb revealed that both the tissue Pb concen- 
trations and tissue PB:blood Pb ratios were significantly higher in 
the bone structure of infants than adults. Brain Pb:blood Pb ratios 
were significantly greater in 10-day-old infants than 150-day-old 
infants or adults. 


32144 Effects of exposure to acrolein vapor in hamsters simulta- 
neously treated with benzo[a] pyrene or diethylintrosamine. Feron, 
V.J.; Kruysse, A. (Central Inst. for Nutrition and Food Research 
TNO, Zeist, Netherlands). J. Toxicol. Environ. Health; 3: No. 3, 379- 
394(Oct 1977). 

The biological effects of repeated exposures to acrolein (CH2 
= CHCHO) vapor combined with either intratracheal instillation of 
benzo[a]pyrene (BP) or subcutaneous injection of diethylnitrosamine 
(DENA) were examined in an 81 wk study with Syrian golden 
hamsters. The hamsters, 252 males and 252 females, were evenly 
distributed over two inhalation chambers, one chamber for air 
exposure and the other for exposure to 4.0 ppM (9.2 mg/m‘) 
acrolein, 7 hr/day, 5 days/wk, for a period of 52 wk. Equal numbers 
of animals in each chamber were treated with BP, DENA, or 0.9 
percent NaCl solution. Observations were made of general appear- 
ance, body weight, mortality, hematological and biochemical fac- 
tors, organ weights, and gross and microscopic pathology. At the 
end of the treatment period (wk 52) 6 animals of each sex per 
chamber not treated with BP or DENA were killed and extensively 
examined. The remaining hamsters were killed after 81 wk and 
examined only for changes in the respiratory tract. Exposure to 
acrolein resulted in abnormal behavior; growth retardation; increases 
in hemoglobin content, packed cell volume, and relative lung 
weight; decreased relative liver weight; and rhinitis accompanied by 
hyper- and metaplasia of the epithelium in the nasal cavity. There 
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was no indication of a carcinogenic activity of acrolein. Respiratory 
tract tumors were found in males and females treated with BP or 
DENA. The types of tumors found were those usually seen in 
hamsters following administration of these carcinogens. Indications 
of an enhancing effect of acrolein on BP carcinogenesis were doubt- 
ful. The carcinogenic effect of DENA on the respiratory tract 
appeared not to be influenced by exposure to acrolein vapor. It was 
concluded that the study produced insufficient evidence to enable 
acrolein to be regarded as an evident cofactor in respiratory tract 
carcinogenesis. 


32145 Does a critical concentration of cadmium in human renal 
cortex exist. Nomiyama, K. (Jichi Medical School, Tochigi-Ken, 
Japan). J. Toxicol. Environ. Health; 3: No. 3, 607-609(Oct 1977). 

It is not possible to establish the critical concentration of 
cadmium in the renal cortex from the human data reported so far. 
However, since a critical concentration has been found in animal 
experiments, it may be possible to establish a critical cadmium 
concentration in humans. We therefore continue to collect data on 
cadmium workers and the inhabitants of cadmium-polluted areas. 


32146 Prolonged retention of methyl mercuy by mallard drakes. 
Stickel, L.F. (Fish and Wildlife Service, Laurel, MD); Stickel, W.H.; 
McLane, M.A.R.; Bruns, M. Bull. Environ. Contam. Toxicol.; 18: No. 
4, 393-400(Oct 1977). 

During spring and fall migrations, ducks may stop for days or 
weeks to feed en route. Some of their stop-over areas are contami- 
nated relatively heavily with mercury as a result of industrial efflu- 
ent. The impact of these locally contaminated sites on wild water- 
fowl will depend therefore in part upon the accumulation of mer- 
cury during short exposure and the length of the time the residues 
are retained. The present study reports retention of mercury residues 
by mallard ducks (Anas platyrhynchos) during a period of 16 weeks 
following brief dietary exposure to methyl mercury. 


32147 Comparative study of toxicity, uptake, and distribution of 
cadmium and mercury in the sea water adapted eels Anguilla anguilla. 
Noeel-Lambot, F.; Bouqueqneau, J.M. (Univ., Liege). Bull. Environ. 
Contam. Toxicol.; 18: No. 4, 418-424(Oct 1977). 

There is no evidence whether Cd and Hg are biologically 
essential but their toxicity for organisms is well known (FRIBERG 
et al., 1974; FRIBERG and VOSTAL, 1972). One of their main 
properties regarding biological effects is their ability to bind to 
organic substances, principally to sulfhydryl groups. Data about Cd 
and Hg toxicity for fish are rather extensive (DOUDOROFF and 
KATZ, 1953; BOEETIUS, 1960; BALL, 1967; EISLER, 1971; 
PICKERING and GAST, 1972). Some informations describing the 
distribution of these metals in tissues of experimentally intoxicated 
fishes are also available (BAECKSTROEM, 1967; MIETTINEN et 
al. 1972; BOUQUEGNEAU, 1973; EISLER, 1974; ROWE and 
MASSARO, 1974). However no comparative study of the effects 
generated by Cd and Hg on the same species of fish has been 
reported. This is the aim of the present paper. In the experiments, Cd 
and Hg are directly added to sea water. Data seem to indicate that 
for both metals, uptake from water would be much more important 
than from food (HANNERZ, 1968; JERNELOEV and 
LANDNER, 1969; BOUQUEGNEALU et al., 1976). 


32148 Effect of lead on tissue disposition of nitrilotriacetic acid 
(NTA) in rats. Chu, I.; Secours, V.; Toft, P.; Villeneuve, D.C. 
(Environmental Health Directorate, Ottawa). Bull. Environ. Contam. 
Toxicol.; 18: No. 4, 462-465(Oct 1977). 

Nitrilotriacetic acid (NTA) is a good sequestering agent and 
is being used as a partial replacement for phosphates in certain 
household detergent formulations. NIXON et al. (1972) and MI- 
CHAEL and WAKIM (1971) reported the toxicity of NTA in rats. 
NOLEN et al. (1972) showed that orally administered NTA would 
decrease tissue concentrations of cadmium but had no detectable 
effect on tissue concentrations of methylmercury in rats. Little 
information is available on the effect of lead on the tissue disposition 
of NTA in rats. The present studies were part of our general 
investigations into the toxicities of NTA in mammals, and were 
designed to study the tissue disposition of NTA in rats previously 
treated with lead (as lead acetate). 


32149 Trace metal concentrations in two shellfish species of 
commercial importance. Palmer, J.B.; Rand, G.M. (Raytheon Co., 
Portsmouth, RI). Bull. Environ. Contam. Toxicol.; 18: No. 4, 512- 
520(Oct 1977). 

The Public Health Service (Shellfish Sanitation Branch) con- 
tinually collects and maintains data on metal levels in shellfish from 
approved shellfish areas. On the East Coast, three species are sur- 
veyed: the quahaug, Mercenaria mercenaria; the surf clam, Spisula 
solidisma; and the eastern oyster, Ostrea virginica. While a standard 
for cadmium in shellfish does not exist, the highest value for this 
metal in any of these shellfish from approved areas is 1.9 ppM (wet 
wt.) (PHS data, April 1976). In the present Public Health Program, 
neither the sea scallop Placopecten magellanicus nor ocean quahaug 
Arctica islandica are regularly surveyed (LAMB, 1976). Both spe- 
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cies are found in deeper continental shelf areas and hence presum- 
ably farther removed from coastal sources of contamination. In 
recent years in the mid-Atlantic, the marketing of the sea scallop has 
become increasingly inportant with landings between 1974 and 1975 
increasing by 81 percent (PILEGGI and THOMPSON, 1976). Fur- 
thermore, more than 80 percent of these commercial landings were 
caught between 12 and 200 miles offshore (a total of 3557 kg, wet 
weight with shell). There is at present much more limited fishing for 
the ocean quahaug; however, the potential for commercial exploita- 
tion is great (SAILA and PRATT, 1973). In view of the present 
importance of the sea scallop and the potential of the quahaug in the 
shellfish industry, in addition to the lack of published information on 
cadmium levels in these species, we present here some data on 
cadmium (and other trace metals) in these organisms. Samples are 
from a region of the continental shelf (Figure 1) which at present is 
reportedly fished for scallops (SAILA and PRATT, 1973). This area 
is removed from any large-scale inputs of trace metals from human 
activity (e.g., dredge spoils, industrial or municipal sewage sludge 
disposal). 


32150 Specific quenching of the fluorescence of benzo (A) pyrene 
by hepatic microsomes from 3-methylcholanthrene-treated rats. Mat- 
suyama, A.; Kaneko, M.; Nagata, C. (National Cancer Center Re- 
search Inst., Tokyo). Biochem. Biophys. Res. Commun.; 77: No. 3, 
918-924(8 Aug 1977). 

The fluorescence of benzo(a)pyrene is markedly quenched by 
3-methylcholanthrene-induced microsomes, but not by control mi- 
crosomes. From the quantitative analysis of the quenching curve it is 
concluded that the quenching is due to the preferential association of 
benzo(a)pyrene with cytochrome P-448. 


32151 Effects of fuel oil on sea catfish: feeding activity and 
cardiac responses. Wang, R.T. (Univ. of Texas, Austin); Nicol, 
J.A.C. Bull. Environ. Contam. Toxicol.; 18: No. 2, 170-176(Aug 1977). 

Although fish have been used repeatedly in bioassays of 
toxicity of petroleum oils, little information is available for marine 
species (Nelson-Smith 1970, 1972). Anderson and colleagues ( 1974) 
studied the effects of crude and fuel oil on survival of estuarine 
species. Using a marine catfish readily available, the effects of a fuel 
oil on survival, feeding behavior and heart rate are examined. The 
latter has frequently been used as a sensitive test for environmental 
stress. 


32152 Acute effects of methyl mercury toxicity in channel catfish 
(Ictalurus punctatus) liver. Kendall, M.W. (Univ. of Nevada, Reno). 
Bull. Environ. Contam. Toxicol.; 18: No. 2, 143-151(Aug 1977). 

It has been suggested (Hinton et al., 1973) that tissues of fish 
might serve as sensitive indicators of aquatic pollution, namely 
methyl mercury contamination. Various enzymes (succinic dehydro- 
genase, acid, and alkaline phosphatases) in catfish liver and kidney 
have been shown to be very sensitive to methyl mercury toxicity 
(Kendall, 1972). In addition, catfish kidneys are severely damaged by 
LDso dosage levels of methyl mercury (Kendall, 1975). The purpose 
of this study, then, was to describe the sequential toxic effects in 
catfish liver produced by an acute LDso dosage of an organic 
mercurial compound (methyl mercuric chloride) since it has been 
estimated that 85 to 95 percent of organic mercury exists in the 
methylated form in fish (Jarvenpaa et al., 1970). 


32153 Nature of benzo(A)pyrene-DNA adducts formed in ham- 
ster embryo cells depends on the length of time exposure to 
benzo(A)pyrene. Baird, W.M.; Diamond, L. (Wistar Inst. of Anatomy 
and Biology, Philadelphia). Biochem. Biophys. Res. Commun.; 77: No. 
1, 162-167(11 Jul 1977). 

Most of the benzo(a)pyrene-DNA adducts found in hamster 
embryo cells after 4 or 6 hr of benzo(a)pyrene treatment resulted 
from reaction with (+-)7a,88-dihydroxy-9a-epoxy-7,8,9,10- 
tetrahydrobenzo(a)-pyrene (the syn-isomer) whereas most of the 
adducts found at 24 or 72 hr resulted from reaction with (+-) 7a,8B- 
dihydroxy-98, 108-epoxy-7,8,9, 10-tetrahydrobenzo(a)pyrene (the 
anti-isomer). 


32154 Effects of residues of the polychlorinated biphenyl Aroclor 
1254 on the sensitivity of rainbow trout to selected environmental 
contaminants. Bills, T.D.; Olson, L.E. (U.S. Fish and Wildlife Serv- 
ice, LaCrosse, WI). Prog. Fish-Cult.; 39: No. 3, 150(Jul 1977). 

Rainbow Trout were exposed to two concentrations of the 
polychlorinated biphenyl, Arachlor 1254: 0.1- and 0.01 yg/l. Gas- 
liquid chromatography of the homogenized whole trout revealed 
average amounts of 0.46 ug/g at low-level exposure and 3.40 pg/g 
at high-level exposure. Sublots of each group were then exposed to 
the following contaminants in standardized acute toxicity tests: ni- 
trate, nitrite, cyanide, chlorine, mercury, and chromium. The toxic- 
ity of cyanide was increased significantly by both concentrations of 
Arachlor 1254; the toxicity of chromium was increased only by the 
high concentration. The toxicities of nitrate nitrogen, nitrite nitro- 
gen, chlorine, and mercury were unaffected by previous exposure to 
either concentration of the polychlorinated biphenyl. 
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32155 Effect of chronic oral cadmium exposure and withdrawal 
on cadmium residues in organs of mice. Exon, J.H.; Lamberton, J.G.; 
Koller, L.D. (Oregon State Univ., Corvallis). Bull. Environ. Contam. 
Toxicol.; 18: No. 1, 74-76(Jul 1977). 

The effects of chronic oral administration of cadmium on 
kidney and liver residues in mice were studied. The mice were given 
either 0, 3, or 300 ppM cadmium as cadmium chloride in deionized 
drinking water for 10 weeks, and were given deionized water for the 
remainder of the study. The results showed that with 300 ppM Cd 
there was accumulation in liver and kidney tissue at approximately a 
1: 1 ratio. After 20 days withdrawal, cadmium residues in the liver 
declined, and by 180 days were approximately 50% of the concen- 
tration at the time of withdrawal. The concentration of Cd in renal 
tissue, especially in mice exposed to 300 ppM Cd, remained relative- 
ly constant, or was slightly increased during 180 days after with- 
drawal from Cd exposure. Thus the liver : kidney ratios changed to 
1 : 1.5 at 40 days withdrawal and 1 : 2 after 180 days. For chronic 
exposure, the biological half life of Cd in liver tissue was approxi- 
mately 180 days as compared to 43 to 63 days following single oral 
doses or injections of Cd, as reported by other workers. 


32156 Effects of benzoflavones on polycyclic hydrocarbon metab- 
olism and skin tumor initiation. Slaga, T.J.; Thompson, S.; Berry, 
D.L.; Digiovanni, J.; Juchau, M.R.; Viaje, A. (Oak Ridge National 
Lab., TN). Chem.-Biol. Interact.; 17: No. 3, 297-312(Jun 1977). 

The effects of benzoflavones on skin tumor initiation by 
a spe og hydrocarbons and epidermal aryl hydrocarbon hydroxy- 
ase were investigated. 7,8-Benzoflavone (7,8-BF) was found to be a 
ee inhibitor of the inhibition of skin tumors by 3-methylcho- 
anthrene (MC) as well as 7,12-dimethylbenz(a)anthracene (DMBA). 
5,6-Benzoflavone(5,6-BF) inhibited tumor initiation by MC and 
DMBA, but to a lesser degree than 7,8-BF. Dose-response studies of 
the capacity of 7,8-BF to inhibit DMBA tumor initiation revealed 
that 7,8-BF was an effective inhibitor at 2.5 wg and a maximum 
inhibition of 90% occurred at 100 wg of 7,8-BF. The tumor initiating 
ability of 7-hydroxymethyl-12-methylbenz(a)anthracene (7-OHMe- 
12MeBA) was not inhibited by 7,8-BF. Epidermal aryl hydrocarbon 
benzo(a)pyrene hydroxylase(AHH) was increased by 5,6-BF and 
either had no effect or was slightly inhibited by 7,8-BF when given 
either topically or i.p. Both Reocon: when added directly to the 
assay tubes inhibited the in vitro epidermal AHH activity from 
control and MC pretreated mice by greater than 75%. When added 
in vitro, 7,8-BF and 5,6-BF inhibited epidermally mediated covalent 
binding of radioactive DMBA and dibenz(a,h)anthracene to DNA 
by 50% or more. The inhibition of skin tumor initiation by 7,8-BF 
and 5,6-BF appears to be partially related to its ability to inhibit the 
formation of electrophilic intermediates. 


32157 Effects of PCBs, DDT, and mercury compounds in chick- 
ens and Ja quail. Scott, M.L. (Cornell Univ., Ithaca, NY). Fed. 
Proc.; 36: No. 6, 1888-1893(May 1977). 

In well-controlled experiments using white leghorn chickens 
and Japanese quail, dietary polychlorinated biphenyls (PCBs), DDT 
and pe are compounds produced no detrimental effects on eggshell 
quality. A drastic reduction in hatchability of chicks occurred with 
10 to 20 ppM PCBs, but no detrimental effects on eggshell quality, 
egg production or hatchability were found with 0.5 and 1.0 ppM 
PCBs, or DDT up to 100 = Dietary PCBs potentiated a vitamin 
E-selenium deficiency in the chick, increased exudative diathesis, 
and decreased plasma glutathione peroxidase levels. Dietary PCBs 
induced hepatic microsomal benzopyrine hydroxylase. Dietary 
levels of 100 or 200 ppM inorganic mercury as HgSO, or HgCl had 
little effect on egg production, hatchability, shell quality, morbidity 
and mortality. Methylmercury chloride, however, at levels provid- 
ing 10 or 20 mg Hg/kg of diet, severely affected all of these 
parameters. Even though the present experiments demonstrate that 
neither DDT nor PCBs has any effect on eggshell quality in chick- 
ens and Japanese quail, they may cause thinning of eggshells in other 
species. Controlled experiments are lacking. Eagles, ospreys and 
pelicans all consume fish which in many areas of the world are 
known to contain methyl mercury. The thinning of eggshells in these 
species in the wild may have been due, at least in part, to environ- 
mental contamination with methylmercury rather than DDT, DDE 
or PCBs, as has been claimed. 


32158 Interactions of cadmium with copper, zinc, and iron in 
different organs and tissues of the rat. Julshamn, K.; Utne, F.; 
Brackkan, O.R. (Inst. of Vitamin Research, Bergen). Acta Pharmacol. 
Toxicol.; 41: No. 5, 515-524(1977). 

The effect of cadmium on tissue concentrations of iron, zinc 
and copper was studied in male rats. Two littermate groups were fed 
a stock diet with or without a supplement of 100 yg cadmium per g. 
Every three weeks ten animals from each group were sampled and 
the liver, kidneys, heart, lungs, spleen, testes, muscle, fur, feces and 
urine were individually analyzed. Except for the fur, all the other 
organs showed highly significantly increased levels of cadmium 
when compared with the control group. The iron levels were 
significantly depressed in all organs. As the content in the feces 
remained unchanged and the urinary excretion showed an increase, 





JULY 15, 1978 


it could be concluded that the cadmium supplementation resulted in 
a —. of the body stores of iron. The zinc levels showed a 
significant increase in the liver and testes and a correspondingly 
significant decrease in the spleen. The levels of copper generally 
showed no significant changes. 


32159 Histopathological effects of intermittent chlorine exposure 
on bluegili (Lepomis macrochirus) and rainbow trout (Salmo Gaird- 
neri). Bass, M.L.; Berry, C.R. Jr.; Heath, A.G. Water Res.; 11: No. 8, 
731-734(1977). 

Fish were exposed to multiple pulses of free residual chlorine 
in the water at four concentrations ranging from sublethal to lethal 
levels. Histological examinations were made of moribund fish and 
those surviving the exposures. Sublethal concentrations caused mod- 
erate gill hyperplasia and swelling of the lamellar epithelial cells. 

Lethal concentrations caused extensive hyperplastic lesions of gill 
ng No kidney damage was seen in any of the fish. Liver 

ycogen was severely depleted, probably as a result of the hypoxe- 
mia produced by the gill damage. Hepatic necrosis was seen in fish 
exposed to high chlorine concentrations and these lesions were more 
extensive at elevated temperatures. From these observations and 
other physiological studies, it is concluded that death in fish from 
exposure to several pulses of free residual chlorine is due primarily 
to histological damage to the gills causing blockage of respiratory 
gas transport across the gill epithelium. 


32160 Binding of inorganic mercury by subcellular fractions and 
proteins of rat kidneys. Komsta-Szumska, E.; Chmielnicka, J.; Pio- 
trowski, J.K. (Medical Adademy of Lodz, Poland). Arch. Toxikol.; 
37: No. 1, 57-66(1976). 

Inorganic mercury, administered to rats in a single dose of 0.5 
mg Hg/kg is accumulated in the kidneys mainly in the soluble (54 
we Soe and nuclear (30 percent) fractions, showing decreasing 
tendency with time. Mitochondrial and microsomal fractions, initial- 
ly accumulating approximately 11 and 6 percent of total Hg, show a 
tendency to increase the absolute level of Hg for the first week after 
administration. In the soluble fraction low-molecular weight, metal- 
lothioneinlike proteins are mainly responsible for the accumulation 
of mercury; in other fractions proteins of higher molecular weight 
prevail. 


MAN 


REFER ALSO TO CITATION(S) 30226, 30227, 30228, 30229, 
30230, 31743, 31944, 31945, 32112, 32132 


32161 (CONF-760927—, pp 395-404) Effects of cotton dust on 

free lung cells. Rylander, R. (Univ. of Goteborg); Snella, M.C. 1977. 

From 16. annual Hanford biology symposium on pulmonary 

a and epithelial cells; Richland, WA, USA (27 Sep 1976). 
Imonary macrophage and epithelial cells. 

The free lung cells were produced in guinea pigs exposed to 
cotton dust. An acute exposure caused an increase in the number of 
polymorphonuclear (PMN) leukocytes in the airways. After suba- 
cute exposure, the number of PMN leukocytes decreased after about 
5 days. In animals exposed again after 3 days without exposure, the 
number of macrophages and leukocytes increased at 24 hr but 
decreased thereafter, whereas the increase persisted in acutely ex- 
posed animals. The number of plaque-forming cells after immuniza- 
tion with sheep red blood cells was decreased in animals exposed for 
4 and 6 weeks. 


32162 (CONF-771070—5) Health effects workshop summary. 
Cumming, R.B.; Jolley, R.L.; Gorchey, H. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 4p. Dep. 
NTIS, PC A02/MF AO1l. 

From Conference on water chlorination) environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Cancer is a very serious health problem in the United States 
and a large fraction of human cancer is of environmental origin. The 
epidemiological data are presented that suggest that some part of 
environmental cancer is due to substances present in chlorinated 
water supplies. A number of compounds which are carcinogenic in 
animal model studies are known to be in chlorinated water supplies. 
So cancer has been identified as a real and not just potential problem 
in the chlorination of water supplies. Evidence that chemicals fc..nd 
in chlorinated waters are mutagenic, at least in bacterial test systems 
is reviewed. This means they have mutagenic potential in higher 
organisms, including man, and that increased testing in mammalian 
test systems needs to be done. The data presented in this symposium 
On mutagenicity are interesting and important but they still do not 
provide the information needed to calculate human genetic risk. 


32163 (ORNL/TM—6144/P1) Selected constituents in the 
smoke of domestic low tar cigarettes. Griest, W.H.; Quincy, R.B.; 
Guerin, M.R. (Oak Ridge National Lab., Tenn. (USA)). Dec 1977. 
Contract W-7405-ENG-26. 25p. Dep. NTIS, PC A03/MF AO1. 

Thirty-two brands of domestic commercial low tar and nico- 
tine cigarettes were analyzed for their production of tar, nicotine, 
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nitrogen oxides (as nitric oxide), hydrogen cyanide, acrolein, carbon 
monoxide and carbon dioxide under standard analytical smoking 
conditions. Results are compared with published data for certain 
brands. 


32164 Respiratory effects of exposure to ozone plus sulfur diox- 
ide in southern Californians and eastern Canadians. Bell, K.A. (Univ. 
of Southern California, Downey); Linn, W.S.; Hazucha, M.; Hack- 
ney, J.D.; Bates, D.V. Am. Ind. Hyg. Assoc. J.; 38: No. 12, 696- 
706(Dec 1977). 

Volunteer subjects were exposed in an environmentally con- 
trolled chamber in Los Angeles to SO2 and Os, separately and in 
combination, to study the enhanced toxicity of t the O; + SO: 
mixture observed in a previous study in Montreal. Toxic responses 
to Os; + SOs were less severe than observed previously, and only 
slightly more severe than with Os alone. Sulfur-containing aerosols 
formed by chemical reactions within the chamber air may have 
contributed to the Os; + SOz responses in the Montreal study. 
Adaptation of Los Angeles residents to ambient Os may also contrib- 
ute to response variability. 


32165 Comparison between fecal cadmium and urinary {2-mi- 
croglobulin, total protein, and cadmium among Japanese farmers. 
Kojima, S. (Akita Prefecture Inst. of Public Health, Japan); Haga, 
Y.; Kurihara, T.; Yamawaki, T.; Kjellstroem, T. Environ. Res.; 14: 
No. 3, 436-451(Dec 1977). 

A study was made of 156 farmers living in a cadmium- 
exposed area and 93 farmers in a reference area. All were between 
50 and 69 years of age. Cadmium intake from food was estimated 
from daily fecal cadmium content, body burden from urinary cadmi- 
um concentration, and cadmium-induced renal effects from urinary 
B2-microglobulin (82-m) and total protein concentration. Average 
cadmium intake in the reference area was about 40 yg/day and in 
the exposed area about 150 wg/day. Average urinary cadmium 
excretion in the reference group was 2 g/liter and in the exposed 
group 7.5 pg/liter. Average urinary $2-m concentration in the 
reference group was 86 g/liter and we defined tubular proteinuria 
as a Bo-m concentration higher than the average plus two standard 
deviations. With this definition the prevalence rate of tubular pro- 
teinuria was 3 percent in the reference group and 14 percent in the 
exposed group. Tubular proteinuria increased with age and with 
exposure duration. Increased total proteinuria was also more 
common in the exposed group but the prevalence rate ratio was 2.4 
as compared to 4.4 for tubular proteinuria. 


32166 Relationship between the renal effects of cadmium and 
cadmium concentration in urine amoung the inhabitants of cadmium- 
polluted areas. Nogawa, K.; Kobayashi, E.; Inaoka, H.; Ishizaki, A. 
(Kanazawa Medical Univ., Ishikawa-ken, Japan). Environ. Res.; 14: 
No. 3, 391-400(Dec 1977). 

The relationship between urinary cadmium concentration and 
the effects of cadmium on the kidney was studied in inhabitants of 
cadmium-polluted areas. As the indexes of the effects of cadmium on 
the kidney, total protein, retinol-binding protein, glucose, a-amino 
N, and proline in urine were employed. The prevalence of protein- 
uria, glucosuria, proteinuria with glucosuria, tubular proteinuria, and 
aminoaciduria increased distinctly with increasing cadmium in urine 
when the inhabitants were sorted according to their urinary cadmi- 
um concentrations expressed as micrograms per gram of creatinine. 
Probit analysis of urinary cadmium concentration (micrograms per 
gram of creatinine) and prevalence of renal effects showed linear 
regression lines. Therefore, cadmium concentration in urine ex- 
pressed as micrograms per gram of creatinine seems to be useful in 
estimating the renal effects of cadmium exposure in the environment. 


32167 Eye irritation as an effect of photochemical air pollution. 
Altshuller, A.P. J. Air Pollut. Control Assoc.; 27: No. 11, 1125- 
1126(Nov 1977). 

Eye irritation is discussed as the summed effect of a number 
of organic products which are eye irritants, and are predominately 
secondary reaction products from photochemical reactions in air of 
hydrocarbons (and other organic emissions) with nitrogen oxides. 
Under conditions of restricted ventilation, vehicular emissions of 
aldehydes may build up near roadways to also cause eye irritation. A 
control strategy to reduce ozone should not necessarily be expected 
to have proportional effect in reducing eye irritation; however, there 
may be psychological interactions, such as the possibility that the 
adverse effects from ozone whole body exposure may cause individ- 
uals to react differently to the ambient atmosphere than they would 
in a laboratory exposure of the eyes alone to eye irritants. 


32168 Method for the determination of low concentrations of 
organic vapours in air and exhaled breath. Gage, J.C.; Lagesson, V.; 
Tunek, A. (Univ. of Lund, Sweden). Ann. Occup. Hyg.; 20: No. 2, 
127-134(Oct 1977). 

A method is described for the determination of low concen- 
trations of organic vapors in air and in exhaled breath. A measured 
volume is sampled through a tube containing silica gel, then the 
vapor is desorbed with water in a closed tube and a sample of the 
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head space air is taken for analysis by gas—liquid chromatography. 
The sensitivity and application of the method depends mainly on the 
efficiency of adsorption on silica gel, the air—water partition coeffi- 
cient and the detector response. The limit of sensitivity and maximal 
loading on the silica gel have been determined for benzene, n- 
butanol, acetone, hexane and trichloroethylene. Examples are given 
of the determination of benzene, acetone and trichloroethylene in 
ae air and in the breath of non-occupationally exposed individ- 
uals. 


32169 Effects of cigarette smoking on cyclic AMP, cyclic GMP, 
dopamine f8-hydroxylase and nicotine in human plasma and urine 
during water diuresis. Takahashi, K.; Takao, H.; Takai, T.; Gotoh, 
K.; Matsukura, S.; Imura, H. (Kobe Univ. School of Medicine, 
Japan). Life Sci.; 21: No. 12, 803-810(15 Sep 1977). 

Effects of cigarette smoking on dopamine 8-hydroxylase ac- 
tivity (DBH), cyclic AMP, cyclic GMP and nicotine in plasma and 
urine during water diuresis were examined in 19 healthy men. After 
smoking, plasma DBH decreased and plasma cyclic AMP increased 
significantly, followed by the increases in urinary cyclic AMP and 
nicotine excretion. No significant change in both plasma and urinary 
cGMP was observed. 


32170 Mercury levels in human maternal and neonatal blood, 
hair, and milk. Fujita, M.; Takabatake, E. (Inst. of Public Health, 
Tokyo). Bull. Environ. Contam. Toxicol; 18: No. 2, 205-209(Aug 
1977). 

There are many reports on the mercury levels in the blood 
and hair samples obtained from mother and baby (HOSHINO et al, 
1966, SUZUKI et al, 1971, DAL CORTIVO, 1964). But, in the most 
cases, the mercury levels were determined independently in mother’s 
samples and in the baby’s samples and the information on the 
relationship between mercury levels of mother and those of her baby 
was scarcely obtained. It has been assumed generally on epidemi- 
ological and experimental evidence that methylmercury level in 
blood can serve as an index of that in the brain under certain 
conditions. However, in order to estimate the mercury levels in 
foetus from mother, it is essential to find an accessible index that 
reflects the concentration of mercury in the foetus. This work was 
undertaken to clarify whether the mercury level in the blood or hair 
of mother can serve as an index of mercury level in the foetus. 


32171 Reactive derivatives of benzo(A)pyrene and _ 7,12- 
dimenthylbenz(A) anthracene cause S, nuclease sensitive sites in DNA 
and "UV-like” repair. Heflich, R.H.; Dorney, D.J.; Maher, V.M.; 
McCormick, J.J. (Michigan State Univ., East Lansing). Biochem. 
Biophys. Res. Commun.; 77: No. 2, 634-641(25 Jul 1977). 

Normally excising human fibroblasts and two strains of DNA 
repair deficient cells from xeroderma pigmentosum (XP) patients 
were exposed to the following: 7-bromomethylbenz(a)anthracene, 
benzo(a)pyrene 4,5-oxide, UV radiation, two 7,8-diol-9,10-epoxide 
isomers of benzo(a)pyrene, and N-methyl-N’-nitro-N-nitrosoguani- 
dine. Except for the latter, each agent exhibited greater cytotoxicity 
in the XP strains than in the normal and the loss of cloning ability 
was greatest in the strain most deficient in excision and intermediate 


in the one with an intermediate rate of repair. Each agent which 
caused this differential survival also produced sites in native DNA 
which were susceptible to the action of the single-strand specific 
endonuclease S;. These data suggest that each agent produces distor- 
tions (i.e., localized denaturation) in the DNA helix and that these 
distortions are recognized by the excision process operating in 
normal cells but deficient in XP. 


32172 Hazard of persistent cigarette smoking in later life. 
Abramson, J.H. (Brookdale Inst. of Gerontology and Adult Human 
Development, Jerusalem). Am. J. Med. Sci.; 274: No. 1, 35-43(1977). 

ata derived from four major prospective epidemiological 
studies in the U.S. and Britain indicate that persistent cigarette 
smoking in later life carries an appreciable hazard. In two of these 
studies men aged over 65 years who smoked cigarettes had a 
significantly higher mortality from coronary heart disease than men 
who had ceased to smoke cigarettes, and in all four studies their 
overall mortality was significantly higher than that of ex-smokers. 
At 65 to 74 years the overall mortality of men still smoking ciga- 
rettes was higher by 24 percent or more than that of ex-smokers, and 
at 75 to 84 years it was higher by 12 to 18 percent. The absolute 
difference in overall mortality was 9 to 13/1000 person-years in both 
age-groups. A comparison of data on men who had given up 
smoking at different ages suggests that while the benefit is greater if 
smoking is stopped earlier in life, men in their sixties and (especially 
in the case of heavy smokers) their early seventies may still increase 
their longevity by giving up smoking cigarettes. 


32173 Urinary mercury excretion and body weight on workers 
exposed to mercury vapor. Suzuki, T.; Honda, K. Int. Arch. Occup. 
Environ. Health; 35: No. 2, 145-154(14 Aug 1975). 

The health records of 33 workers exposed to mercury vapor 
were studied to establish the usefulness or limitations of urinary 
mercury levels as an indicator of exposure or risk of poisoning in 
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relation to weight loss. Atmospheric mercury concentrations were 
generally below 0.2 mg/m*. Correlations between (a) changes in 
urinary mercury levels and in body weight, and (b) the urinary 
mercury levels and body weight themselves, are calculated and 
discussed in the light of other literature. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 31974 


32174 (COO—4563-01) Environmental noise assessment for 
PERC SYNTHANE plant. Yen, T. (Pittsburgh Univ., Pa. (USA)). 
1977. Contract EY-77-S-02-4563. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Environmental noise data were obtained at eleven selected 
sites around the Pittsburgh Energy Research Center’s SY NTHANE 
plant at Bruceton, Pennsylvania. The data revealed that noise emis- 
sion from the plant has a significant impact upon an area as far as 
about a mile to the east of the plant. It is recommended that 
additional data be obtained when the plant is operating at its design 
capacity. 


32175 (LA—6979-MS, pp 45-59) Superconducting magnet 
energy storage. Hassenzahl, W.V.; Keller, W.E. Sep 1977. 

In Environmental control technology R and D requirements 
for energy storage systems. 

only expected environmental impact which cannot be 

thoroughly analyzed today is the effect of magnetic fields on biologi- 
cal systems. There is extensive literature on this subject, a great deal 
of it in Russian; but the effects reported determine neither a safe nor 
a hazardous level of magnetic fields. Research is needed to delineate 
safe levels for continuous exposure of personnel, farm animals and 
crops, and native flora and fauna, as well as sporadic exposure of the 
general public. Based on our experience with other types of radi- 
ation, it is likely that some tolerance level will be established, 
although it is also possible that research will show that magnetic 
fields many times larger than the earth's field may in some instances 
be desirable. Russian researchers have found that magnetic fields of 
about 0.1 T enhance corn germination, and they have also observed 
more rapid healing of wounds in some small animals exposed to 
similar fields. 


32176 (UR—3490-1255) Health and safety of high voltage trans- 
mission lines. Michaelson, S.M. (Rochester Univ., N.Y. (USA). 
School of Medicine and Dentistry). 1977. Contract EY-76-C-02- 
3490. 33p. (CONF-7710123—1). Dep. NTIS, PC A03/MF AOl. 

From Workshop on 765 kV transmission; Cooperstown, NY, 
USA (6 Oct 1977). 

Sufficient scientific data are currently available upon which 
to make an accurate judgment ——s the health, safety, and 
general biological environmental effects of high voltage transmission 
lines. There is no demonstrable biological effect which may be 
hazardous to health or safety or to the general biological environ- 
ment as a result of the presence of electric and magnetic fields from 
high voltage transmission lines. Results are summarized from studies 
on genetic effects, effects on fertility, growth, and development of 
rats and chicks, serum triglycerides, and circadian rhythms of experi- 
mental animals. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 31549, 31743 


32177 (JAERI-M—6696) Health physics and safety in JAERI, 
No. 18. April 1, 1975—March 31, 1976. (Japan Atomic Energy 
Research Inst., Tokyo). Oct 1976. 246p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A13/MF AO1. 

In the annual report No.18 (fiscal 1975), the activities of 
health physics and safety in the Tokyo Office, Tokai Research 
Establishment, Takasaki Radiation Chemistry Research Establish- 
ment, and Oarai Research Establishment are described. 


32178 (ORNL—5347) Blast tests of expedient shelters in the 
DICE THROW event. Kearny, C.H.; Chester, C.V. (Oak Ridge 
National Lab., Tenn. (USA)). Mar 1978. Contract W-7405-ENG-26. 
102p. Dep. NTIS, PC A06/MF AO1. 

To determine the worst blast environments that eight types of 
expedient shelters can withstand, we subjected a total of 18 shelters 
to the 1-kiloton blast effects of Defense Nuclear Agency's DICE 
THROW main event. These expedient shelters included two Russian 
and two Chinese types. The best shelter tested was a Small-Pole 
Shelter that had a box-like room of Russian design with ORNL- 
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designed expedient blast entries and blast doors added. It was 
undamaged at the 53-psi peak overpressure range; the pressure rise 
inside was only 1.5 psi. An unmodified Russian Pole-Covered 
Trench Shelter was badly damaged at 6.8 psi. A Chinese “Man” 
Shelter, which skillfully uses very small poles to attain protective 
earth arching, survived 20 psi, undamaged. Two types of expedient 
shelters built of materials found in and around most American homes 
gave good protection at overpressures up to about 6 psi. Rug- 
Covered Trench Shelters were proved unsatisfactory. Water storage 
pits lined with ordinary plastic trash bags were proven practical at 
up to 53 psi, as were triangular expedient blast doors made of poles. 


32179 Permeation of methanolic aromatic amine solutions 
through commerically available glove materials. Weeks, R.W. Jr.; 
Dean, B.J. (Univ. of California, Los Alamos, NM). Am. Ind. Hyg. 
Assoc. J.; 38: No. 12, 721-725(Dec 1977). 

The time required for methanolic solutions of aromatic 
amines to permeate through eight commercially available glove 
materials has been measured. Data are reported for compounds 
which have been classified as either suspected carcinogens, cancer- 
suspect agents or their analogues or homologues. The results of the 
study indicate that quantitative information is necessary for nearly 
all compounds so that the occupational health scientist may confi- 
dently prescribe adequate worker protection apparel for specific 
work exposure situations. 


32180 Current data on pneumoconiosis in Lorraine coal miners. 
Dechoux, J. Arch. Mal. Prof: Med. Trav. Secur. Soc.; 36: No. 4-5, 251- 
256(1975). (In French). 

Despite great efforts at technical prevention, pneumoconiosis 
is still common among miners of the Lorraine (France) region. 
Radiological anomalies are seen much more frequently in coal 
mining than rock mining areas. The radiological picture has been 
modified in that grossly nodular forms have almost completely 
disappeared and are increasingly replaced by punctiform patterns 
characteristic of mixed-dust pneumoconiosis. Tuberculosis, which in 
1953 was the cause of death of some half of silicotic patients, was 
observed in only about 15% of Lorraine pneumoconiotic subjects in 
1973. Changes in the nature of pneumoconiosis, at least as much as 
therapeutic advances, have increased the mean age at death of 
Lorraine pneumoconiotic workers from 56.9 in 1953 to 68.8 in 1973. 


GEOSCIENCES 


REFER ALSO TO CITATION(S) 31821 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 30245, 30246, 31829 


32181 (Y/OWI/SUB—77/16523/1) Geology—hydrology of 
Avery Island Salt Dome. Jacoby, C.H. (Jacoby and Co., Dalton, Pa. 
(USA)). Jul 1977. Contract W-7405-ENG-26. 83p. Dep. NTIS, PC 
A0S5/MF AO1. 

After a review of the geology of the Gulf Coast salt domes, 
the geology (geomorphology and tectonics) and hydrology of Avery 
Island Dome, 10 miles south-southwest of New Iberia, Louisiana, 
were studied in detail. Rock mechanics were studied using grouts 
and piezometers. 17 figs. (DLC) 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 30643, 32185 


32182 (NUREG—0379) New Madrid seismotectonic study. Ac- 
tivities during fiscal year 1977. Buschbach, T.C. (Illinois State Geo- 
logical Survey, Urbana (USA)). Oct 1977. 68p. NTIS $5.25. 

Approximately 30 highly qualified scientists are participating 
in a coordinated geological, geophysical, and seismological study of 
the area within a 200-mile radius of New Madrid, Missouri. The 
study is designed to define the structural setting and tectonic history 
of the area in order to realisticaily evaluate earthquake risks in the 
siting of nuclear facilities. The region studied includes Illinois, Indi- 
ana, Kentucky, Tennessee, Alabama, Arkansas, and Missouri. An 
inventory of existing data and supporting research in the area was 
prepared. New information from aeromagnetic, ground magnetic, 
and gravity surveys has been obtained, and the data are currently 
being processed. 


GEOSCIENCES 


GEOPHYSICAL SURVEY METHODS 


32183 (LA-UR—78-347) Technique for dynamic range reduction 
for Landsat ratio images. Wecksung, G.W.; Breedlove, J.R. Jr. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405- 
ENG-36. 7p. (CONF-780410—1). Dep. NTIS, PC A02/MF AO1. 

From Electronics in resources management conference; Ala- 
mogordo, NM, USA (12 Apr 1978). 

The LANDSAT ratio image, obtained by dividing one MSS 
band by another on a point-by-point basis, has become an established 
tool for geological applications over the past several years. Display 
of such images can be difficult since the dynamic range can extend 
from zero to infinity. A scheme for dynamic range reduction, based 
on a mathematical model of the multispectral image, is presented. It 
can be implemented on stand-alone digital image processing systems 
as well as general purpose computers. This technique also has 
potential application in machine classification of geological data. 
Digital image processing examples are presented in which this new 
scheme is compared with other commonly used techniques for 
dynamic range reduction. 


32184 (NP—22762) Quarterly literature review of the remote 
sensing of natural resources. Second quarter 1977 (April—June 1977). 
(New Mexico Univ., Albuquerque (USA). bg ae Application 
Center). Jul 1977. 288p. Applications Center, Univ. of New Mexico, 
Albuquerque. 

In an attempt to review the literature of remote sensing from 
the many hundreds of sources and thousands of documents available, 
a definition of boundaries was necessary. TAC, reviewing abstracted 
literature sources (see Information Sources), selects documented data 
and data gathering techniques which are performed or obtained 
remotely from space, aircraft or groundbased stations. All of the 
documentation is related to remote sensing sensors or the remote 
sensing of the natural resources. Meteorology and extraterrestrial 
sensing are normally not selected. Sensors are primarily those oper- 
ating within the 10°* to 1 meter wavelength band (ultraviolet 
through radar). There are exceptions to this when overlapping data 
is reported, and these have been selected. Beginning January 1977, 
following the Information Source descriptions are recent releases 
concerring remote sensing. Included are NASA Tech Briefs, ARAC 
Industrial Applications Reports, U.S. Navy Technical Reports, U.S. 
Patent reports, and other technical articles and reports that come to 
the attention of the TAC staff. Abstracts are included with the 
citations. An author/keyword index is included. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


32185 (UCRL—52357) Plane shock wave studies of geologic 
media. Anderson, G.D.; Larson, D.B. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 31 Oct 1977. Contract W-7405- 
ENG-48. 27p. Dep. NTIS, PC A03/MF AO1. 

Plane shock wave experiments have been conducted on eight 
geologic materials in an effort to determine the importance of time- 
dependent mechanical behavior. Of the eight rocks studied, only 
Westerly granite and nugget sandstone appear to show time indepen- 
dence. In the slightly porous materials (1-5 percent), Blair dolomite 
and sodium chloride, and in the highly porous (15 to 40 percent) 
rock, Mt. Helen tuff and Indiana limestone, time-dependent behavior 
is associated with the time required to close the available porosity. In 
water-saturated rocks the time dependence arises because the water 
that is present shows no indication of transformation to the higher 
pressure ice phases, thus suggesting the possibility that a metastable 
form of water exists under dynamic conditions. 


32186 (UCRL—52358) Estimate of earth media shear strength at 
the Nevada Test Site. Terhune, R.W.; Glenn, H.D. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 3 Nov 1977. Con- 
tract W-7405-ENG-48. 32p. Dep. NTIS, PC A03/MF AO1. 

A method is presented of estimating the effective shear 
strength of the fractured rock that surrounds a nuclear detonation. 
To do this, we measure the cavity radii from previous detonations. 
We also use numerical computer codes to model the explosion 
phenomenology and develop the functional relationship between the 
normalized cavity displacement and the normalized shear strength of 
the rock. In this sense, the computer codes serve as replica models 
that are dimensionally analyzed to interpret the field experience. We 
separate the effects of gravity and overburden pressure from the 
effects of the material properties and give scaling laws for each. We 
have analyzed approximately 300 nuclear detonations at the Nevada 
Test Site (NTS) and have found that the most frequent shear 
strengths are between 0.020 and 0.060 kbars. They are also essential- 
ly independent of the depth-of-burial ranges considered. We ob- 
tained good agreement between predicted shear strengths and those 
a from core samples for different areas at the Nevada Test 

ite. 
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32187 (UCRL—80393) Estimate of residual shear strength 
around cavities in earth media. Terhune, R.W.; Glenn, 
H.D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 7 Feb 1978. 9p. (CONF-780509—2). NTIS, PC A02/MF AOl1. 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

A method to determine the residual shear strength of the 
fractured rock surrounding an explosion has been developed using 
measured or inferred cavity radii. The residual shear strength of the 
fractured rock, after ge of the initial shock wave, controls the 
subsequent motion of the rock and the residual stresses that can 
reduce permeability. Numerical computer codes that model the 
explosion phenomena are used to develop the functional relationship 
between the normalized cavity displacement and the normalized 
shear strength of the rock. In this sense, the computer models serve 
the role of a replica model to which dimensional analysis is applied 
to interpret the field experience. The effects of gravity and overbur- 
den pressure are separated from the effects of the material proper- 
ties, and scaling laws for each are given. The analysis is applied to 
approximately 300 nuclear explosions at the Nevada Test Site in a 
variety of rock types. The shear strengths predicted from cavity 
radii agreed well with those from numerous laboratory measure- 
ments on core samples. 


32188 (Y¥/OWI/SUB—77/14223) Summary review of workshop 
on movement of fluids in largely im le rocks. Witherspoon, 
P.A. (ed.). (Texas Univ., Austin (USA)). 1977. Contract W-7405- 
ENG-26. 60p. Dep. NTIS, PC A04/MF AO1. 

As a starting point for the workshop, the following general 
question was , What data base, analytical methodology, and 
technology are necessary to adequately forecast the physical behav- 
ior of the subsurface disposal facility.” The critical consideration was 
the movement of fluids through fractured rock masses. The first day 
of the workshop was devoted to general discussions of selected 
topics. On the second day, the participants were divided into six 
working groups: (1) definition and characterization of the fracture 
system; (2) in-situ measurement of fluid flow; (3) effects of perturba- 
tions on the flow system; (4) role of numerical modeling; (5) isotopic 
and geochemical methods; and (6) monitoring programs to verify 
flow system. The reports prepared by each working group were 
edited to some extent. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 30505, 31823 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 30589, 30590 


32189 Ocean-atmosphere energy exchanges. Lacombe, H.; 
D‘allonnes, M.R.; Crepon, M.; Gascard, J.C.; Fieux, M. CNRS Res.; 
No. 6, 29-38(1977). 

Problems involved in small-scale and meso-scale measure- 
ments of ocean-atmosphere energy exchanges are reviewed. The 
CNRS research program in France for finding new approaches to 
these problems is briefly described. The thermal structure of the 
ocean and the effects of wind and insolation upon it are discussed. 
Some new techniques for measurement of wind effects upon d 
layers of the ocean are described. Initial data are presented graphi- 
cally. The need for further research of small-,medium-,and meso- 
RM ee energy exchange phenomena is pointed out. 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


STARS 


32190 (N—77-30045) Comparison of Lyman alpha and Hel 
lambda 10830 line structure and variations in early-type star atmos- 
pheres. Final report. Meisel, D.D. (State Univ. of New York, Gene- 
seo (USA)). 1977. Contract NGR 33-219-002. 13p. (NASA-CR— 
154269). NTIS PC A02/MF AOl1. 

Fabry-Perot interferometric profiles for fifty of the early-type 
stars including supergiants, eclipsing binaries, Bp and Ap stars, Be 
and shell stars, and variable stars have been obtained. Results for 
beta Persei (Algol) just before primary and secondary eclipses show 
strong ‘emission profiles lasting about 0.1 phase. An absorption line 
was seen during secondary eclipse. Bright supergiant stars (O9-A2) 
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show time-variable, complicated absorption/emission profiles similar 
to those obtained for the Be/shell stars. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


32191 (N—77-30143) Research in space science and technology. 
Semiannual report. Beckley, L.E. (Massachusetts Inst. of 
Tech., Cambridge (USA). Center for Space Research). Aug 1977. 
Contract NGL-22-009-638. 28p. (NASA-CR—153374). NTIS PC 
A03/MF AO1. 

Progress in various space flight research programs is report- 
ed. Emphasis is placed on X-ray astronomy and interplanetary 
plasma physics. Topics covered include infrared astronomy, long 
base line interferometry, geological spectroscopy, space life science 
experiments, atmospheric physics, and space materials and 
structures research. Analysis of galactic and extra-galactic X-ray 
data from the Small Astronomy Satellite (SAS-3) and HEAO-A and 
interplanetary plasma data for Mariner 10, Explorers 47 and 50, and 
Solrad is discussed. 


SOLAR PHENOMENA 


32192 (N—77-31062) Impulsive solar x-ray bursts. Crannell, 
C.J.; Frost, K.J.; Maetzler, C.; Ohki, K.; Saba, J.L. (National Aero- 
nautics and Space Administration, Greenbelt, Md. (USA). Goddard 
Space Flight Center). Aug 1977. 76p. (NASA-TM-X—71379; X— 
684-77-202). NTIS PC A05/MF A011. 

A set of 22 simple, impulsive solar flares, identified in the 
OSO-5 hard X-ray data, were analyzed together with coincident 
microwave and meterwave radio observations. The rise times and 
fall times of the X-ray bursts are found to be highly correlated and 
effectively equal, this result strongly suggesting a flare energizing 
mechanism that is reversible. The good time resolution available for 
these observations reveals that the microwave emission is influenced 
by an additional process, evident in the tendency of the microwave 
emission to peak later and decay more slowly than the symmetric X- 
ray bursts. Meterwave emission is observed in coincidence with the 
5 events which show the strongest time correlation between the X- 
ray and microwave burst structure. This meterwave emission is 
characterized by U-burst radiation, indicating confinement of the 
flare source. 


32193 (N—7731063) Adiabatic heating in impulsive solar flares. 
Maetzler, C.; Bai, T.; Crannell, C.J.; Frost, K.J. (National Aeronau- 
tics and Space Administration, Greenbelt, Md. (USA). Goddard 
Space Flight Center). Aug 1977. Contract NGR-21-002-316. 35p. 
(NASA-TM-X—71380; X—660-77-203). NTIS PC A03/MF AOI. 

The dynamic X-ray spectra of two simple, impulsive solar 
flares are examined together with H alpha, microwave and meter 
wave radio observations. X-ray spectra of both events were charac- 
teristic of thermal bremsstrahlung from single temperature plasmas. 
The symmetry between rise and fall was found to hold for the 
temperature and emission measure. The relationship between tem- 
perature and emission measure was that of an adiabatic compression 
followed by adiabatic expansion; the adiabatic index of 5/3 indicated 
that the electron distribution remained isotropic. Observations in H 
alpha provided further evidence for compressive energy transfer. 


GALAXIES 


32194 (N—77-31054) Study of the luminosity function for field 
galaxies. Felten, J.E. (National Aeronautics and Space Administra- 
tion, New York (USA). Goddard Inst. for Space Studies). Jul 1977. 
= (NASA-TM-X—71365; X—602-77-162). NTIS PC A04/MF 
AOl. 

Nine determinations of the luminosity function (LF) for field 
galaxies are analyzed and compared. Corrections for differences in 
Hubble constants, magnitude systems, galactic absorption functions, 
and definitions of the LF are necessary prior to comparison. Errors 
in previous comparisons are pointed out. After these corrections, 
eight of the nine determinations are in fairly good agreement. The 
discrepancy in the ninth appears to be mainly an incompleteness 
effect. The LF data suggest that there is little if any distinction 
between field galaxies and those in small groups. 


32195 (N—77-31067) Nonthermal galactic emission below 10 
MHz. Novaco, J.C.; Brown, L.W. (National Aeronautics and Space 
Administration, New York (USA). Goddard Inst. for Space Studies). 
Jul 1977. 33p. (NASA-TM-X—71363; X—693-77-159). NTIS PC 
A03/MF AO1. 

The Radio Astronomy Explorer-2 (RAE-2) satellite has pro- 
vided new measurements of the nonthermal galactic radio emission 
at frequencies below 10 MHz. Measurements of the emission spectra 
are presented for the center, anticenter, north polar, and south polar 
directions at 22 frequencies between 0.25 and 9.18 MHz. Survey 
maps of the spatial distribution of the observed low frequency 
galactic emission at 1.31, 2.20, 3.93, 4.70, 6.55, and 9.18 MHz are 
presented. The observations were obtained with the 229-meter trav- 
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eling-wave V-antenna on this lunar orbiting spacecraft. The im- 
proved frequency coverage offers additional insights into structure 
of the local galactic neighborhood. 


32196 Diffuse [O I] emission and warm interstellar gas in galax- 
ies. Weisheit, J.C. (Univ. of California, Livermore). Astrophys. J.; 
215: No. 3, 755-758(1 Aug 1977). 

It is shown that measurements of the relative intensities of [O 
T] and Ha lines in external galaxies can be used to determine whether 
a significant fraction of the disk of each galaxy consists of warm (T 
approximately = 10‘K) interstellar H I regions. 1 table. 


PLANETARY PHENOMENA 


32197 (N—7731057) Existence of finite amplitude, transverse 
Alfven waves in the interplanetary magnetic field. Sari, J.W. (National 
Aeronautics and Space Administration, Greenbelt, Md. (USA). God- 
dard 


Space Flight Center). Jul 1977. 12p. (NASA-TM-X—71375; 
X—692-77-170). NTIS PC A02/MF AOl. 

Interplanetary magnetic field data from the Mariner 10 space- 
craft were examined for evidence of small and finite amplitude 
transverse Alfven waves, general finite amplitude Alfven waves, and 
magnetosonic waves. No evidence for transverse Alfven waves was 
found. Instead, the field fluctuations were found to be dominated by 
the general finite amplitude Alfven wave. Such wave modes corre- 
spond to _  non-plane-wave solutions of the nonlinear 
magnetohydrodynamic equations. 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


32198 (UCRL—52377) Time-dependent propagation of high- 

r beams through the atmosphere: III. Morris, J.R.; Fleck, 
J.A. Jr. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 14 Dec 1977. Contract W-7405-ENG-48. 42p. Dep. NTIS, PC 
A03/MF AOl1. 

An accurate computational model of combined strong t*- 
blooming and steady-state multiple-pulse blooming is described. A 
single-pulse calculation and a series of calculations for an overlap 
number of 1.5 are presented. A new method is derived for calculat- 
ing a corrective phase to compensate for thermal blooming. This 
method, which is based on an equivalent thin-lens model, provides a 
fast and accurate estimate of the compensating phase when most of 
the phase distortion occurs near the laser. It is capable of computing 
the steady-state compensation for thermal blooming of either cw or 
multiple-pulse laser beams in noncoplanar scenarios. Several exam- 
ples of phase compensation calculations are presented including 
compensation for a quasi-stagnation zone (an almost zero wind-speed 
minimum) near the laser. Finally, the effects of realistic intensity and 
phase profiles, stagnation zones, and smoke clouds on laser beam 
propagation in Army scenarios are examined. In particular, simula- 
tion of the ABEL laser beam with realistic intensity and phase 
profiles shows that its phase distortion is far more detrimental than 
its nonideal intensity profile. The stagnation zone calculations sug- 
gest that the combination of substantial slewing rates with a small 
wind speed at the laser will make stagnation zones inconsequential in 
many Army scenarios. 27 figures, 11 tables. 


MAGNETOSPHERIC PHENOMENA 


32199 (N—77-30687) Charge exchange lifetimes for ions in the 
magnetosphere. Smith, P.H.; Bewtra, N.K. (National Aeronautics 
and Space Administration, Greenbelt, Md. (USA). Goddard Space 
Flight Center). Jun 1977. 37p. (NASA-TM-X—71381; X—620-77- 
209). NTIS PC A03/MF AO1. 

Latest and best measurements of physical quantities involved 
in complete calculation of the charge exchange lifetime of mirroring 
magnetospheric ions are coalesced and summarized. It is critical that 
the charge exchange lifetimes for ions be known as accurately as 
possible in order to apply the charge exchange mechanism to ion 
phenomena within the earth's magnetosphere. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 


32200 (SAND—78-8215) Sputtering measurements using a scan- 
ning microtopographer. Morse, D.H. (Sandia Labs., Livermore, Calif. 
(USA)). Mar 1978. Contract EY-76-C-04-0789. 12p. Dep. NTIS, PC 
A02/MF AOl. 

A quantitative method is described for measuring the sput- 
tered depth profile of an ion beam and calculating the corresponding 
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current density profile and sputtering coefficient. Two examples are 
given for a 5-keV Ar beam on stainless steel. 3 figures. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 32206 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 32479 


32201 (N—7729932) Measurements of nonreactive and reactive 
scattering cross sections for the systems D+HX and wc 
(X=C1,Br, D. Ph.D. thesis - Goettingen Univ., West Ger. Bauer, W 
(Max-Planck-Institut fuer Stroemungsforschung, Goettingen (Ger- 
many, F.R.)). Dec 1976. 110p. (MPIS—33/1976). NTIS PC A06/ 
MF AOl. 


The measurement of integral differential scattering cross sec- 
tions was carried out for scattering systems D + HX and H + DX 
(X = Cl, Br, I), using a 2600 K hot D and H atomic beam. A 
velocity selection of the atomic beam was applied for part of the 
measurements. The temperature of the HX and DX scattering beam 
was 300 K. Light particles (in less than 3) were detected using a 
universal detector. LJ (12, 6) potential parameters were determined 
for the radial parts of the H-HCl and H-HBr potential surfaces. 
Reactive angular distributions were measured with unselected D and 
H beam. Reactive H-angular distributions were detected for the 
exchange reactions D + HX +H + DX 


32202 (ORNL—5306, pp 165-166) Charge-transfer collisions of 
multicharged ions with atomic and molecular hydrogen: measurements 
with low-energy accelerators. Phaneuf, R.A.; Meyer, F.W.; Crandall, 
D.H. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Electron-capture cross sections for O/sup +q/ + H — O/ 
sup +q-1/ + H* and O/sup +q/ + Hz — O/sup +q-1/ + Ho* are 
shown for projectile energies from 10 to 1300 keV. At low energies 
the cross sections are determined by details of the quasi-molecule 
potential; at higher energies momentum transfer becomes the domi- 
nant mechanism, and the cross sections fall off similarly. Results 
with other projectiles are described briefly. 1 figure. (RWR) 


32203 Single electron capture and loss cross sections for highly 
stripped Fe ions in hydrogen at 3.4 MeV/nucleon. Berkner, K.H.; 
Graham, W.G.; Pyle, R.V.; Schlachter, A.S.; Stearns, J.W. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Phys. Lett., A; 
62: No. 6, 407-408(19 Sep 1977). 

Single-electron-capture and loss cross sections of 3.4+-0.1 
MeV/nucleon iron ions in He gas are reported for charge states +20 
through +25. 


ATOMIC AND MOLECULAR THEORY 


32204 (COO—2810-9) Low-pressure approach to the formation 
and study of exciplex systems. Sanzone, G. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg (USA)). Oct 1977. Contract EY- 
76-S-02-2810. 34p. Dep. NTIS, PC A03/MF AO1. 

Studies on the formation and properties of new materials for 
high-energy, gas-phase lasers are described. Attention is directed 
mainly to systems having bound excited states but unbound ground 
states. An important class of such excimer/exciplex systems has a 
van der Waals dimer/oligomer as its ground state. This research 
attempts to probe the relative rates of electron pumping of excited- 
state manifolds and the preferentially pumped vibronic states within 
each manifold. Reactive quenching of emission, resonant self-absorp- 
tion of laser emissions, and collision- and noncollision-induced inter- 
system crossing are also considered. Lists of personnel and facilities 
are included. 8 figures, 2 tables. (RWR) 


32205 (COO—2810-10) Low-pressure appraoch to the formation 
and study of exciplex systems. Sanzone, G. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg (USA)). Nov 1977. Contract EY- 
76-S-02-2810. 33p. Dep. NTIS, PC A03/MF AO1. 

Studies on the formation and properties of new materials for 
high-energy, gas-phase lasers are described. Attention is directed 
mainly to systems having bound excited states but unbound ground 
states. An important class of such excimer/exciplex systems has a 
van der Waals dimer/oligomer as its ground state. This research 
attempts to probe the relative rates of electron pumping of excited- 
state manifolds and the preferentially pumped vibronic states within 
each manifold. Reactive quenching of emission, resonant self-absorp- 
tion of laser emissions, and collision- and noncollision-induced inter- 
system crossing are also considered. 11 figures, 2 tables. (RWR) 


32206 (COO—4264-1) General multi-configuration Hartree— 
Fock program: MCHF77. Fischer, C.F. (Pennsylvania State Univ., 
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University Park (USA)). Nov 1977. Contract EG-77-S-02-4264. 90p. 
Dep. NTIS, PC A05/MF AO1. 

This technical report contains a listing of a general program 
for multi-configuration Hartree—Fock (MCHF) calculations, includ- 
ing its documentation. Several examples are given showing how the 
program may be used. Typical output for several cases is also 
presented. This program has been tested over an extended period of 
time for a large variety of cases. This program is written for the IBM 
360 or 370 in double-precision arithmetic. 


GENERAL FLUID DYNAMICS 


32207 Investigation of external heat exchange with a bed flui- 
dized by liquid. Syromyatnikov, N.I.; Vasanova, L.K.; Denisova, 
S.A.; Karpenko, A.I. (Ural Polytechnic Inst., Sverdlovsk, USSR). 
Teor. Osn. Khim. Tekhnol.; 11: No. 1, 66-69(1977). (In Russian). 

The results are given for an experimental investigation of an 
internal cylinder’s heat exchange in an annular conduit with a liquid 
fluidized bed. The basic parameters effect on the heat exchange 
process is studied. A comparison is made with gas fluidization. 


32208 Interphase heat and mass transfer in a fluidized bed of 
polydispersed granular material. Ermakova, Z.V.; Klyueva, L.M.; 
Gel'perin, N.I.; Ainshtein, V.G. (Moscow Inst. of Fine Chemical 
Tech.). Teor. Osn. Khim. Tekhnol.; 11: No. 1, 70-76(1977). (In Rus- 
sian). 

The characteristics of computing interphase heat and mass 
transfer processes are examined under type III boundary conditions 
with regard to particle size distribution. 2 diagrams, 2 tables. Bibliog- 
raphy: 16 titles. 


32209 Method for calculating solid particle mixing in a non- 
uniform fluidized bed with a chain-wise bubble movement. Vakhru- 
shev, I.A.; Vladimirov, A.I.; Tolkachev, V.M.; Luk’yanov, V.A. 
(Inst. of Gas and Oil Industry, Moscow). Teor. Osn. Khim. Tekhnol.; 
11: No. 1, 94-100(1977). (In Russian). 

Derivations are made of equations to be used for computing 
the first stage of particle mixing in a bed originally comprising two 
particle layers one poured over the other, and distinguished by any 
characteristic not connected with their size and density, under 
chainwise bubble movement conditions. 2 diagrams. Bibliography: 4 
titles. 


32210 Computation of wave drag for transonic flow. Garabedian, 
P.R. J. Anal. Math.; 30: 164-171(1976). 

The simulation of two-dimensional wind tunnel test data for 
transonic flow around airfoils is discussed. Recent results have not 
given an adequate prediction of the drag rise Mach number of a 
supercritical wing section. This paper presents an analysis of the 
methods that have been used which leads to a more satisfactory 
evaluation of the wave drag. Analysis of the difference between 
nonconservation form and full conservation form methods by means 
of continuous transonic equations in which artificial viscosity ap- 
pears is substantiated by a series of experiments with various numeri- 
cal implementations. 1 figure. (R WR) 


SUPERFLUIDITY 


32211 Heat transfer and flow characteristics of liquid helium in 
narrow channels. Hilal, M.A.; Wang, S.T.; Dawson, J.W.; Gonzy, 
J.D. (Argonne National Lab., IL). pp 715-718 of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
I. Lubell, M.S. (ed.). New York; Institute of Electrical and Electron- 
ics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

This work was undertaken to study the heat transfer and flow 
characteristics in narrow channels under both transient and steady 
State conditions. The void fraction in the channel under these 
conditions was calculated from the capacitance measurements. It is 
found that under steady state conditions the void fraction does not 
change abruptly when the critical heat flux is exceeded. It was also 
found that for a relatively long heat pulse (94 msec) vapor bending 
will not occur if the critical heat flux is not exceeded and the energy 
density is less than 700 mg/cm*. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 32219 
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32212 (ANL-HEP-CP—77-45, pp 126-159) Experiments with 
polarized electron beams at SLAC. Cooper, P. (Univ. of Pennsylva- 
nia, Philadelphia). 10 Jun 1977. 

From Conference on enriched antiproton, polarized proton 
and antiproton beams at Fermilab energies; Argonne, IL, USA (10 
Jun 1977). 

In Proceedings of the symposium on experiments using en- 
riched antiproton, polarized proton, and polarized antiproton beams 
at Fermilab energies. 

Elastic and deep inelastic scattering of electrons on protons 
are studied. Cross sections for elastic scattering are plotted, and the 
parity nonconservation and neutral currents are diagramed for the 
deep inelastic scattering. (JFP) 


32213 (LBL—6780) Results from the SPEAR magnetic detector 
with the lead-glass-addition. Barbaro-Galtieri, A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Oct 1977. Contract W- 
7405-ENG-48. 28p. (CONF-770883—1). Dep. NTIS, PC A03/MF 
AOl. 

From Symposium on lepton and photon interactions at high 
energies; Hamburg, F.R. Germany (25 Aug 1977). 

Results from the SP-26 experiment at SPEAR are reported. 
The parameters of the psi (3772), recently discovered in this experi- 
ment, are discussed first. This resonance is just above threshold for 
D production; therefore the D masses could be measured with high 
precision. Measurements of D branching fractions into hadronic and 
semileptonic modes are “een the hadronic branching fractions 
are reported here for the first time, and include a number of decay 
modes not observed before. At higher e* e~ center-of-mass energies, 
some data relevant to charmed baryon production in e* e~ collisions 
are presented. Finally the data on heavy lepton production obtained 
in this experiment are discussed. 18 figures, 8 tables, 41 references. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 32223, 32231 


32214 (BNL—50598, pp C53-C69) Dimuon and trimuon produc- 
tion in high energy neutrino and antineutrino interactions. Barish, 
B.C.; Bartlett, J.F.; Bodek, A. (Northwstern Univ., Evanston, IL). 6 
Oct 1976. 

From Division of particles and fields conference; Upton, NY, 
USA (6 Oct 1976). 

In Proceedings of particles and fields, 1976. 

Studies of dimuon production in the high energy neutrino and 
antineutrino induced events accrued during an experiment to meas- 
ure normalized neutrino and antineutrino cross sections between 30 
and 220 GeV are presented. The energy dependence and cross 
sections for dimuon production are discussed. Two trimuon events 
were observed and the uncorrected trimuon production rate relative 
to the single muon production rate is approximately 3 x 10~* 13 
references. (JFP) 


32215 (BNL—50598, pp C71-C77) Dilepton production by neu- 
trinos in neon. Baltay, C.; Hibbs, M.; Hylton, R. (Columbia Univ., 
New York). 6 Oct 1976. 

From Division of particles and fields conference; Upton, NY, 
USA (6 Oct 1976). 

In Proceedings of particles and fields, 1976. 

Preliminary results are presented on dilepton in the 15-ft 
bubble chamber filled with heavy neon exposed to a wideband 
neutrino beam at the Fermi National Accelerator Laboratory. The 
results are preliminary in the sense that more events of this type will 
be accumulated as the analysis of the present exposure progresses, 
and further exposures at Fermilab, intended to triple the data sample, 
are planned in the near future. Asymmetric Dalitz pairs, anti v/sub 
e/ interactions, rate of 4 e events, and strange particle production 
are discussed. 


32216 (BNL—50598, pp D1-D36) New results in high energy 
neutrino physics. Roe, B. 6 Oct 1976. 

From Division of particles and fields conference; Upton, NY, 
USA (6 Oct 1976). 

In Proceedings of particles and fields, 1976. 

The new data in high energy neutrino physics reviewed are 
beams, experimenters and detectors, charged and neutral current 
cross sections, deep inelastic data - x,y, Q*, multiplicities, inclusive 
distributions, etc. for charged-current and neutral events, individual 
nonstrange resonances, strange particle events, and a search for 
exotics. 50 references. (JFP) 


32217 (BNL—50598, pp D37-D75) Multilepton production by 
neutrinos and antineutrinos: charm, charm changing neutral currents 
aaa flavors. Cline, D. (Univ. of Wisconsin, Madison). 6 Oct 
From Division of particles and fields conference; Upton, NY, 
USA (6 Oct 1976). 
In Proceedings of particles and fields, 1976. 
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Multilepton production by neutrinos and anti-neutrinos which 
has now been observed at every high energy proton accelerator is 
reviewed. The data provide compelling support for the neutrino 
production and decay of single charmed particles. There is also 
evidence for either D°-anti D° mixing or appreciable pair production 
of charmed particles. Both explanations fit the data. Limits on the 
rate for charm changing neutral current reactions are presented. 
Evidence is presented for the possible production and decay of a 
high mass state (approximately 4 to 5 GeV) with a new flavor 
produced by antineutrinos. 


32218 (BNL—50598, pp D95-D122) Review of v interactions at 
intermediate energies. Williams, H.H. (Univ. of Pennsy!vania, Phila- 
delphia). 6 Oct 1976. 

From Division of particles and fields conference; Upton, NY, 
USA (6 Oct 1976). 

In Proceedings of particles and fields, 1976. 

A review is given of neutrino interactions at intermediate 
energies with primary emphasis given to neutral current interactions. 
The areas showing the most progress are discussed and are: v, anti v 
elastic scattering from nucleons, isospin structure of the hadronic 
neutral current, v, anti v elastic scattering from electrons, inclusive 
neutral current interactions, and quasi-elastic scattering. 41 refer- 
ences. (JFP) 


32219 (SLAC-PUB—2022) Review of heavy lepton production in 
e*e™ annihilation. Perl, M.L. (Stanford Linear Accelerator Center, 
Calif. (USA)). Oct 1977. Contract EY-76-S-03-0326. 20p. (CONF- 
770883—3). Dep. NTIS, PC A02/MF AO1. 

From Symposium on lepton and photon interactions at high 
energies; Hamburg, F.R. Germany (25 Aug 1977). 

The existing data on e/sup +-/p/sup -+/, e/sup +-/x/sup - 
+/, p/sup +-/x/sup -+/, and related events produced in e*e™ 
annihilation are reviewed. All data are consistent with the existence 
of a new charged lepton, tau/sup +-/, of mass 1.9 +- .1 GeV/c? 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 32241 


32220 (ANL-HEP-CP—77-45) Proceedings of the symposium on 
experiments using enriched antiproton, polarized proton, and polarized 
antiproton beams at Fermilab energies. Yokosawa, A. (ed.). (Argonne 
National Lab., Ill. (USA)). 10 Jun 1977. Contract W-31-109-ENG- 
38. 272p. (CONF-770675—). Dep. NTIS, PC A12/MF AO1. 

From Conference on enriched antiproton, polarized proton 
and antiproton beams at Fermilab energies; Argonne, IL, USA (10 
Jun 1977). 

The conference included 10 papers, one of which appeared 
previously under conference number Conf: 770675-1. Separate ab- 
stracts were prepared for the remaining nine papers. (JFP) 


32221 (ANL-HEP-CP—77-45, pp 10-26) A(anti A) beams at 
FNAL. Overseth, O. (Univ. of Michigan, Ann Arbor). 10 Jun 1977. 

From Conference on enriched antiproton, polarized proton 
and antiproton beams at Fermilab energies; Argonne, IL, USA (10 
Jun 1977). 

In Proceedings of the symposium on experiments using en- 
riched antiproton, polarized proton, and polarized antiproton beams 
at Fermilab energies. 

The discussion of the lambda anti lambda beams involves how 
to make polarized protons from lambda decay so that experiments on 
polarization at very high energies may be possible. The aspect 
studied is the amount of polarization and how to get it. (JFP) 


32222 (ANL-HEP-CP—77-45, pp 210-234) Some remarks about 
physics with polarized proton and antiproton beams (mostly soft 
processes). Sorensen, C. 10 Jun 1977. 

From Conference on enriched antiproton, polarized proton 
and antiproton beams at Fermilab energies; Argonne, IL, USA (10 
Jun 1977). 

In Proceedings of the symposium on experiments using en- 
riched antiproton, polarized proton, and polarized antiproton beams 
at Fermilab energies. 

Small-t physics with polarized proton and antiproton beams is 
considered. Spin dependence of the total cross sections, differential 
elastic spin measurements, spin effects in inclusive reactions, spin in 
diffractive dissociation phenomena, and antiprotons and the produc- 
tion of heavy-quark states, and of baryon. 23 references. (JFP) 


32223 (ANL-HEP-CP—77-45, pp 235-271) p- physics at the 
SPS and ISR. Jacob, M. (CERN, Geneva). 10 Jun 1977. 

From Conference on enriched antiproton, polarized proton 
and antiproton beams at Fermilab energies; Argonne, IL, USA (10 
Jun 1977). 

In Proceedings of the symposium on experiments using en- 
riched antiproton, polarized proton, and polarized antiproton beams 
at Fermilab energies. 
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In the near future, colliding-beam proton machines could 
reach energies of the order of 400 to 1000 GeV in the center-of-mass. 
This may involve two rings. This may involve a single ring with 
circulating protons and anti-protons. This new energy domain 
should be rich in surprises. Yet, the key present motivation for such 
an endeavor is the search for the W/sup +-/ (Z°) weak bosons. 
Present expectations are reviewed. Even though such extrapolations 
are very speculative, they may have some use in detector design. 


32224 (BNL—50598, pp F37-F49) Multiparticle processes at 
fermilab energies. Whitmore, J. (Michigan State Univ., East Lan- 
sing). 6 Oct 1976. 

From Division of particles and fields conference; Upton, NY, 
USA (6 Oct 1976). 

In Proceedings of particles and fields, 1976. 

A summary is given of charged particle multiplicity moments 
up to Ferimlab energies and comparisons are made between the 
distributions obtained in different reactions. Inclusive single m*~ 
production is discussed in terms of the energy dependence observed 
in the central and target fragmentation regions. New data are pre- 
sented on the energy and multiplicity dependence of semi-inclusive 
am production at 90° CM. Two-particle rapidity correlations are 
studied as a function of Vs, and it is found that the three-particle 
density may be expressed in terms of one- and two-particle densities. 
New data on charged particle production from 100 GeV/c p*~ p, 
m@*~ p interactions are presented as the sums and differences of the 
four reactions and the rapidity distributions for proton and pion 
fragmentation and central pionization and annihilation are obtained. 


32225 (BNL—50598, pp F59-F84) Review of high transverse 
momentum processes, Frisch, H.J. (Univ. of Chicago, IL). 1976. 

In Proceedings of particles and fields, 1976. 

The data on high transverse momentum processes are re- 
viewed. Included are single-particle production at large transverse 
momentum and a summary of multiparticle production or jets. 48 
references. (JFP) 


32226 (COO—3023-21) High energy physics at Tufts University. 
Progress report. (Tufts Univ., Medford, Mass. (USA)). Sep 1977. 
Contract EY-76-C-02-3023. 52p. Dep. NTIS, PC A04/MF AO1. 

During the year a final paper was produced on XI* produc- 
tion from 2.9 GeV/c K~ p interactions, and a paper on the =~ a~ ar* 
(7°) final state from 2.9 GeV/c K~ d interactions is on the verge of 
completion. From our 14.75 GeV/c anti pp experiment results have 
been prepared for publication on three topics: the charm search, V° 
inclusive production, and 7° production. Further analysis of data is 
continuing. In the 300 GeV/c pp experiment, investigations are 
completed or underway in three areas: neutral and charged pion 
correlations, inclusive y and V° production, and inclusive resonance 
production. Further data on inclusive V° distributions from 6.5 
GeV/c K~ p interactions has been obtained and analysis is nearing 
completion. A good deal of effort went into the development of 
proposals for new physics. These new directions may be represented 
by three approved experiments at three different laboratories: Neu- 
trino-deuterium interactions at Fermilab (an approved and a pro- 
posed experiment); Search for new states decaying into anti AA and 
K°/sub s/K°/sub s/ using the Multiparticle Spectrometer at B.N.L. 
(approved in May, 1977); Search for baryonium using the SLAC 
hybrid bubble chamber system, which won approval in September 
with a recommendation for prompt running from the Program 
Advisory Committee. A list of publications is included. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 32222, 32224, 32226 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


32227 (BNL—50598, pp G1-G30) Phenomenology of high p/sub 
T/ scattering. Fox, G.C. (California Inst. of Tech., Pasadena). 6 Oct 
1976. 

From Division of particles and fields conference; Upton, NY, 
USA (6 Oct 1976). 

In Proceedings of particles and fields, 1976. 

Data on high transverse momentum processes are reviewed. 
Single-particle production at large transverse momentum and a 
summary of multi-particle production or jets are covered. 48 refer- 
ences. (JFP) 


32228 (FERMILAB-Conf—77/93-THY) Why is there charm 
strangeness color and all that. Lipkin, H.J. (Argonne National Lab., 
Ill. (USA); Fermi National Accelerator Lab., Batavia, Ill. (USA)). 
Oct 1977. Contract EY-76-C-02-3000. 147p. Dep. NTIS, PC A07/ 
MF AOI. 








3334 ENERGY RESEARCH ABSTRACTS 


The various properties of the elementary particles are dis- 

= Included are strangeness, charm, and mass-splitting, high 
spectroscopy, quarkonium spectroscopy, color, color spin 

(magnetic exotics, possibility of measuring the quark charge, mixing 


and pse' mesons, and mysterious regularities in hadron total 
cross sections. 104 references. (JFP) 


32229 (RLO/2230/T4—196) Possible use of polarization in off- 
shell studies. Period covered: November 17, 1976—August 16, 1977. 
Moravesik, M.J. (Oregon Univ., Ro (USA)). 1977. Contract 
EY-76-S-06-2230-004. 8p. (CONF- 770674—8). Dep. NTIS, PC A02/ 
MF AOl1. 
From Nucleon-nucleon interaction meeting; Vancouver, 
Canada (27 Jun 1977). 
separation of on-shell and off-shell effects is a subtle 
process which in general cannot be carried out unam! ay and 
model-independently. It would, therefore, be of great value to find a 
circumstance in which the on-shell contribution is in general non- 
zero, in which case the latter could be determined unambiguously 
0 wb ye ae Such a circumstance exists for certain 
——— quantities; for example, in pion—nucleon 


WEAK INTERACTIONS 


(ANL-HEP-CP—77-45, pp 65-87) Hadronic weak inter- 
actions and the parton model at high p/sub perpendicular/. Fischbach, 
E. — Univ., West Lafayette, IN); Look, G.W. 10 Jun 1977. 

rom Conference on enriched antiproton, polarized proton 
and win veten beams at Fermilab energies; Argonne, IL, USA (10 
Jun 1977), 

In Proceedings of the symposium on experiments using en- 
riched antiproton, polarized proton, and polarized antiproton beams 
at Fermilab energies. 

The parton model is used to study parity-violating weak 
effects in inclusive pp — 7 + X interactions. Also covered are the 
effective gluon mode if weak interaction models, and polarized distri- 
bution functions. 29 references. (JFP) 


32231 et ay pp D77-D93) Weak interaction experiment 
— ae. Barnett, R.M. (Stanford Univ., CA). 6 Oct 1976. 
rom Division of particles and fields conference; Upton, NY, 
USA 6 Oct 1976). 
In Proceedings of particles and fields, 1976. 

A limited review is given of weak interaction experiment and 
theory. Three recent theoretical developments relevant to quark- 
iam ‘models of the weak interaction, implications of recent experi- 
mental results on these models, and a few aspects of the Pati-Salam 
gauge model with integer, nonconfined quarks, leptons, and gluons 

are considered. 93 references. (JFP) 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 32238 


32232 (ANL-HEP-CP—77-45, pp 88-125) Some remarks about 
large p/sub perpendicular/ spin effects. Field, R.D. (California Inst. 
of Tech, Pasadena). 10 Jun 1977. 

From Conference on enriched antiproton, polarized proton 
and antiproton beams at Fermilab energies; Argonne, IL, USA (10 
Jun ith. 

In Proceedings of the symposium on experiments using en- 
riched antiproton, polarized proton, and polarized antiproton beams 
at Fermilab energies. 

A discussion of the ingredients necessary to make predictions 
concerning single and double spin measurements in large p/sub 
perpendicular to/ inclusive processes is presented. Remarks are 
made as to what might be expected and what might be learned from 
such measurements. Various models for the production of large p/ 
sub perpendicular to/ mesons have quite different spin structure and 
hence can be ee to give differing predictions. However, it is 
not possible at time to make quantitative calculations, and it is 
posable { (not probable) that the interesting spin observables will be 
negligibly small. 


32233 oe. pp F1-F36) Elastic scattering and inelastic 
76 ive scattering. Butler, J. (Univ. of Illinois, Urbana). 6 Oct 

rom Division of particles and fields conference; Upton, NY, 
USA 6 Oct 1976), . 

In gs of particles and fields, 1976. 

The ieempeeietion of recent results on elastic scattering and 
inelastic diffractive scattering is discussed. Regge pole and geometri- 
cal concepts are used to describe the t and s dependence of elastic 
scattering. Inelastic scattering is discussed primarily within the 
Senavweck of the triple Regge model. 


32234 (BNL—50598, e pe F51-F57) Hadronic interaction mecha- 
nisms. Musien A.H. (Columbia Univ., New York). 6 Oct 1976. 


ERA VOL. 3, NO. 13 


From Division of particles and fields conference; Upton, NY, 
USA “ Oct 1976). 
In Proceedings of — and fields, 1976. 
The topics discussed for hadronic interaction mechanisms are 
the dual string model, high energy hadron nucleus collisions, and the 
phase transition which occurs in solutions of the Reggeon field 
mel at high energy. 18 references. (JFP) 


32235 (BNL—50598, pp G31-G39) Theory of hadron spectros- 
copy: colorspin and multiquark spectroscopy. Jaffe, R.L. (Massachu- 
setts Inst. of Tech., Cambridge). 6 Oct 1976. 

From Division of particles and fields conference; Upton, NY, 
USA (6 Oct 1976). 

In Proceedings of particles and fields, 1976. 

Certain unconventional are considered in the hope 
that this will yield information about quark dynamics. States of more 
than three quarks or multiquark states predicted by color gauge 
theories are discussed. It is contended that the symmetry structure of 
the low order graphs in colored-quark gluon theories may resolve 
the problem of exotics and will lead to the identification of many 
already known hadrons as multiquark states, and will give some 
orp. predictions testable in the immediate future. 15 references. 
JFP) 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 32230 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 32300 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


32236 (RLO/2230/T4—183) SU(4) x U(1) gauge theory: III. 
New approach to caribbo mixing. Period covered: November 17, 
1976—August 16, 1977. Deshpande, N.G.; Hwa, R.C.; Mannheim, 
P.D. (Oregon Univ., Eugene {USA)). Jun 1977. Contract EY-76-S- 
06-2230-004. 58p. Dep. NTIS, PC A04/MF AO1. 

A new approach to Cabibbo mixing is proposed in the frame- 
work of an sues) X U(1) gauge theory. Instead of introducin, 
Cabibbo mixing in the quark mass matrix as is usually done in SU(2 
X U(1). Advantage is taken of the existence of the twelve additional 
gauge bosons and mix them in their mass matrix. It is found that in 
the most general case there are four mixing angles which are in 
principle observable. Among them one is the usual Cabibbo angle; 
another one is like it but is in a different sector. Two angles are 
associated with CP nonconservation. By demanding that the Higgs 
potential have the most general form, it is shown that in this theory 
Cabibbo mixing, and CP and muon-number nonconservation are 
inevitable. An intimate connection between the Cabibbo angle and 
the muon-number nonconserving —-ey process is obtained. Possible 
experimental tests of the theory are suggested. 


FIELD THEORY 
REFER ALSO TO CITATION(S) 32234 


32237 (BNL—23772) Classical and semi-classical solutions of 
the Yang—NMills theory. Jackiw, R.; Nohl, C.; Rebbi, C. (Massachu- 
setts Inst. of Tech., Cambridge (USA); Brookhaven National Lab., 
Upton, N.Y. (USA)). Dec 1977. Contract EY-76-C-02-0016. Sip. 
(CONF- 7706115—1). Dep. NTIS, PC AOS/MF AO1. 

From Workshop on theoretical problems in quantum chromo- 
dynamics; Crete, Greece (20 Jun 1977). 

review summarizes what is known at present about 

classical solutions to Yang-Mills theory both in Euclidean and Min- 
kowski s . The quantal meaning of these solutions is also dis- 
cussed. Solutions in Euclidean space expose muitiple vacua and 
tunnelling of the quantum theory. Those in Minkowski space-time 
provide a semi-classical spectrum for a conformal generator. 


32238 (BNL—50598, pp C79-C87) Asymptotic freedom: a status 
report. Wilczek, F. (Princeton Univ., NJ). 6 Oct 1976. 

From Division of particles and fields conference; Upton, NY, 
USA (6 Oct 1976). 

In Proceedings of particles and fields, 1976. 

The present theoretical and experimental status of asymptoti- 
cally free gauge theories of the strong interactions is reviewed. The 
qualitative indications that these theories might be correct are de- 
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scribed. Crucial tests of the theory are proposed. The importance of 
dynamical mass generation is emphasized. 


32239 (JINR—D2-10533) X International School on High 
Energy Physics for young scientists. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1977. 548p. (In Russian and English). 
(CONF-7609169—). Inst. for Nuclear Research, Dubna, USSR. 

From 10. international school for high energy physics; Baku, 
USSR (25 Sep 1976). 

The conference on high energy physics contains 20 papers. 
(JFP) 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PHYSICS 


32240 (ORNL—5306) Physics Division annual progress report 
for period ending June 30, 1977. Stelson, P.H. (Oak Ridge National 
Lab., Tenn. (USA)). Sep 1977. Contract W-7405-ENG-26. 25Ip. 
Dep. NTIS, PC A12/MF A0O1. 

The bulk of the Division's effort concerned nuclear physics 
and accelerator development, but work in the areas of nuclear data, 
research applicable to the magneiic fusion project, atomic and mo- 
lecular physics, and high-energy physics is also recounted. Lists of 
publications, technical talks, personnel, etc., are included. Individual 
reports with sufficient data are abstracted separately. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


32241 (ORNL—5306, pp 124-126) Angular distribution of neu- 
tron—proton scattering at 27.3 MeV. Fowler, J.L.; Cookson, J.A.; 
Hussain, M.; Uttley, C.A.; Schwartz, R.B. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Neutron time-of-flight spectra were measured with an NE- 
102A plastic scintillator. Measured cross sections are compared with 
ihase-shift analyses. The absolute efficiency of the detector as a 
unction of neutron energy is also shown. 4 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


32242 (ORO—5 126-37) Pion induced double charge exchange on 
18Q, Sparrow, D.A.; Rosenthal, A.S. (Maryland Univ., College Park 
(USA). Dept. of Physics and Astronomy). Feb 1978. Contract EY- 
76-S-05-5126. 12p. Dep. NTIS, PC A02/MF AO1. 

The reaction **O(7*,7~ )'*Ne(g.s.) is calculated using the 
optical model, including coupling through the 0*, 2*, and 4* states in 
1®F. In addition to the analogue, the 2* and 4* intermediate states 
are found to be quite important between 100 and 200 MeV. Good 
agreement is obtained with the experimental cross sections at 0° 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


32243 (ORNL—5306, pp 115-116) Absolute measurement of the 
®Li(n,a) cross section in the region of the 244-keV resonance. Renner, 
C.; Harvey, J.A.; Hill, N.W.; Rush, K. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

A neutron beam filtered through Armco iron was used. The 
value obtained was 3.34 b, with an uncertainty of about 3%. (RWR) 


32244 (ORNL—5306, pp 127) 77i—nucleus elastic scattering at 
low energies. Bertrand, F.E.; Cleary, T.P.; Gross, E.E. Sep 1977. 
In Physics Division annual progress report for period ending 
June 30, 1977. 
Differential cross sections (approximately 30° to 160° (lab)) 
are shown for 50-MeV 7* on C, **O, Ca, Zr, and 7°®Pb. 1 
figure. (RWR) 


32245 (ORNL—5306, pp 39-41) Possible anomaly in the 
13C(7Li,°He)"*N transfer reaction. Maguire, C.F. (Vanderbilt Univ., 


PHYSICS RESEARCH (CONT.) 3335 


Nashville); Ramayya, A.V.; Ronningen, R.M.; Piercey, R.B.; Ford, 
J.L.C. Jr.; Gomez del Campo, J. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Differential cross sections for the '°C(7Li,*He) reaction to 
ground, 4.92-MeV, and 5.69-MeV states of 1*N are presented for an 
incident energy of 25 MeV. Finite-range DWBA calculations are 
shown. Evidence for the "1 = 1” anomaly is inconclusive. 1 figure. 
(RWR) 


32246 (ORNL—5306, pp 50-51) Fusion of light nuclei: the '*N 
+ ™C system and the liquid-drop limit. Gomez del Campo, J.; 
Dayras R.A.; Stelson, P.H.; Stokstad, R.G.; Olmer, C.; Zisman, M. 
Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Fusion cross sections for the *N + ™C reaction were 
measured at higher energies (248 and 158 MeV). Measured and 
calculated yields for Z = 5 to 11 evaporation residues are compared, 
and values of the critical angular momentum are plotted against 
excitation in ?®Al. The deduced maximum for this quantity was 27.5 
h-bar. 2 figures. (RWR) 


32247 (ORNL—5306, pp 55-57) Measurements of the coherence 
widths [ in ?’Al by the ‘*C(*5N,a) reaction. Gomez del Campo, J.; 
Ford, J.L.C. Jr.; Robinson, R.L.; Ortiz, M.E.; Dacal, A.; Andrade, 
E. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Excitation functions were measured over the bombarding 
energy range 21.4 to 39 MeV. Widths were extracted and compared 
with results from H-F calculations. The most sensitive parameter 
affecting the shape of the GAMMA vs E/sub x/ curve is the 
moment of inertia, I/h-bar®. 4 figures. (RWR) 


32248 (ORNL—5306, pp 59-60) Resonance structure in the total 
neutron yield for the "°C + ‘™C system. Bair, J.K.; Gomez del 
Campo, J.; Miller, P.D.; Stelson, P.H. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

The total neutron yield from 5 to 13 MeV (c.m.) is shown. A 
strong resonant behavior is seen upon subtraction of the smoothly 
energy-dependent H-F cross section. 2 figures. (RWR) 


32249 (ORNL/TM—6247) Cross sections for the 7Li(n,xn) and 
7Li@a,n'y) reactions between 1 and 20 MeV. Morgan, G.L. (Oak 
Ridge National Lab., Tenn. (USA)). Mar 1978. Contract W-7405- 
ENG-26. 43p. Dep. NTIS, PC A03/MF AO}. 

Differential cross sections for the production of secondary 
neutrons and gamma rays from neutron interactions in 7Li have been 
measured at 50° and 126° (lab) for incident neutron energies in the 
range 1 to 20 MeV. An electron linac was used as a white neutron 
source. Incident neutron energies were determined — time-of- 
flight techniques for a source-to-sample distance of 48 m. ndary 
spectra were determined by analysis of the pulse-height distributions 
observed in a NE-213 scintillation counter. The results are compared 
to the current evaluated data file (ENDF/B-IV, MAT 1272). 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 32247 


32250 (ORNL—5306, pp 57-58) High-spin state study of *°Na. 
Thornton, S.T. (Univ. of Virginia, Charlottesville); Gustafson, D.E.; 
Cordell, K.R.; Dennis, L.C.; Schweizer, T.C.; Ford, J.L.C. Jr. Sep 
1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

K/sup 7/ = */2*, '/2°, and °/2* rotational bands of 7*Na with 
known and proposed spins are presented on an E* vs. J(J+1) 
diagram. h-bar?/2I is slightly larger for the '/2~ band. The levels 
seem well described by Nilsson and shell models. 1 figure. (RWR) 


32251 (ORNL—5306, pp 58-59) Coherence-width measurements 
of the compound nuclei **Al and *Mg. Cordell, K.R. (Univ. of 
Virginia, Charlottesville); Thornton, S.T.; Dennis, L.C.; Lookadoo, 
oF Schweizer, T.C.; Gomez del Campo, J.; Ford, J.L.C. Jr. Sep 
1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

A fluctuation analysis of the '*N + ™C reaction excitation 
functions was performed. The extracted coherence width is com- 
pared with theoretical predictions calculated from. partial ,cross 
sections and Jevel density parameters. 1 figure. (RWR) 
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NUCLEAR REACTIONS AND SCATTERING 


32252 (UCRL—80235) Experimental studies of (n, charged par- 
ticle) cross sections, angular distributions and spectra with a magnetic 
quadrupole spectrometer. Haight, R.C.; Grimes, S.M. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Dec 1977. 
Contract W-7405-ENG-48. 16p. (CONF-77i233—2). Dep. NTIS, 
PC A02/MF A011. 

From Meeting on neutron data of structural materials; Geel, 
Belgium (5 Dec 1977). 

The charged-particle-producing reactions of 15-MeV neu- 
trons with structural materials have been studied with a new type of 
spectrometer based around a magnetic quadrupole lens. Significant 
improvements in signal-to-background have permitted the detection 
of protons with energies as low as 800 keV. In several materials 
charged particles emitted with energies well below the Coulomb 
barrier contribute significantly to the total hydrogen and helium 
production cross sections. The production mechanism for these low- 
energy particles is second-chance emission in (n,n’p) and (n,n‘a) 
reactions. At the high-energy end of the proton and alpha-particle 
spectra and for the entire deuteron spectra, non-statistical reaction 
mechanisms are indicated. Results for Al, Ti, V, Fe, Ni, Cu, Nb, and 
stainless steel 316 are compared with data from other experimental 
methods. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32244, 32252 


32253 (ORNL—5306, pp 120-121) Strength functions for p-wave 
neutron resonances in “° Fowler, J.L.; Johnson, C.H. Sep 1977. 


In Physics Division annual progress report for period alien 
June 30, 1977. 

The sum of the reduced widths from 50 keV to energy E is 
plotted against E up to 1 MeV for J = '/2 and °/2 resonances. The 
results were (1.4 +- 0.14) x 1075 and (1.8 +- 0.2) x 107° for p/sub 1/ 
2/ and p/sub 3/2/ strengths, respectively, in the usual units. 1 figure. 
(RWR) 


32254 (ORNL—5306, pp 38-39) High-energy particls from 
heavy-ion-induced reactions. Ball, J.B.; Fulmer, C.B.; Robinson, R.L. 
Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

An **Fe target was bombarded by 192-MeV *C ions. Energy 
spectra of protons, deuterons, and tritons are shown. Proton spectra 
om compared with evaporation model calculations. 2 figures. 

WR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


32255 (ORNL—5306, pp 69) Ode to an unidentified isotope. 
Piercey, R.B. (Vanderbilt Univ., Nashville); Hamilton, J.H.; Ronnin- 
gen, R.M.; Ramayya, A.V.; Robinson, R.L.; Kim, H.J. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Some gamma rays observed in the **O + Ni reaction at 46 
MeV were not easily identified. The cy are thought to be from high- 
spin states that feed the 4~ level in Br. A level scheme for Br is 
presented. | figure. (RWR) 


32256 (ORNL—5306, pp 69-70) In-beam gamma-ray spectros- 
copy of "Ge. Rester, A.C. (Tennessee Technological Univ., Cook- 
ville); de Lima, A.P.; Hamilton, J.H.; Robinson, R. ~~ Ramayya, 
A.V.; Kawakami, H.; Ronningen, R.M.; Kim, H.J. Sep 19 

In Physics Division annual progress report for iain ending 
June 30, 1977. 

Levels in "Ge were studied by the ®Zn(®Li,pn) reaction. 
WR) new levels in the yrast cascade were established. 1 figure. 


32257 (ORNL—5306, pp 70-72) Multiple band structure in **Ge 
and the g/sub 9/2/ orbital. de Lima, A.P. (Vanderbilt Univ., Nash- 
ville); Hamilton, J.H.; Robinson, R.L. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Y—Y coincidence measurements were made on levels of **Ge 
to high spin. The moment of inertia is plotted versus rotational 
energy for three cascades. 2 figures. (RWR) 
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32258 (ORNL—5306, pp 72-73) Evidence for band structure and 
possible triaxial deformation in “Ga. Kawakami, H. (Vanderbilt, 
Univ., Nashville); de Lima, A.P.; Hamilton, J.H.; Ronningen, R.M.; 
Ramayya, A.V.; Robinson, R.L.; Kim, H.J.; Peker, L.K. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Levels in Ga were investigated by y—y coincidence and 
angular distribution measurements. Evidence for bands built on fs/2 
and go/2 proton orbitals is seen. The spin sequence °/2°, °/2°, 7/27, 
18/.~, 11/.~ suggests triaxial deformation in Ga. The 7'/2* level at 
4.333 MeV may be a (go/2)* configuration. 1 figure. (RWR) 


32259 (ORNL—5306, pp 73-74) High-spin states in ®*Zn. Wells, 
J.C. Jr. (Tennessee Technological Univ., Cookville); Fugate, L.; 
Sayer, R.O.; Robinson, R.L.; Kim, H.J.; Milner, W.T.; Smith, G.J.; 
Ronningen, R.M. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

64Zn y rays from the °'V(?*O,p2n) and °°Co(7Li,2n) reac- 
tions were studied by singles and coincidence spectrometry. A level 
scheme with spins, parities, and branching ratios is shown. Lifetimes 
were obtained from Doppler-broadened line shapes and the Dopp- 
ler-shift recoil-distance method. 1 figure, 1 table. (RWR) 


32260 (ORNL—5306, pp 95-96) 7* "*Ge(p,t) reaction studies. 
Rester, A.C. (Tennessee Technological Univ., Cookville); Auble, 
R.L.; Ball, J.B. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

It has been suggested that the properties of the anomalously 
low-lying 0.690-MeV 0* excited state in "*Ge might be explained on 
the basis of a coupling of pairing and quadrupole vibrational modes. 
In this picture, in (p,t) transitions to the “Ge 0* states, almost all of 
the L = 0 strength would go to the ground state; in (p,t) transitions 
to the 7*Ge 0* states, on the other hand, a considerable amount of 
the L = 0 strength would go to the 0.690-MeV excited state and, as 
a result of anharmonicities, to higher-lying 0* states as well. This is 
just what is observed. Energy levels to 5 MeV populated in ™ 
76Ge(p,t) reactions at 35.4 MeV are shown with spin—parity assign- 
ments. Some of the experimental angular distributions are well 
reproduced by DWBA calculations; others, not at all. 1 figure. 
(RWR) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32252, 32265 


32261 (ORNL—5306, pp 41-43) Strongly damped collisions in- 
volving medium-mass targets. Multiplicity and energy of gamma rays. 
Dayras, R.A.; Fulmer, C.B.; Halbert, M.L. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Particle yields and average ‘y-ray multiplicities for products 
with Z = 7, 11, and 12 were measured with a coincidence system for 
165-MeV Ne on ®Cu. The internal angular momentum imparted 
to the fragments during the collision is shown as a function of the Z 
of the projectile-like fragment. 2 figures, 1 table. (RWR) 


32262 (ORNL—5306, pp 43-45) Deeply inelastic and other reac- 
tions of ®°Ne with “Ti and “Zr. Ferguson, R.L.; Nakahara, H.; 
Obenshain, F.E.; Pleasonton, F.; Snell, A.H.; Webb, M.P.; Plasil, F. 
Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Differential cross sections are presented for Z = 5 to 19 
reaction products from 155-MeV ”°Ne on “Ti; relative yields for Z 
= 8 and 12 are also plotted as a contour map in the c.m. energy— 
angle plane. Normalized Z distributions are shown for Ne + Ni and 
Ne + Zr, as are potential energy curves for various angular momen- 
tum states. 4 figures, 1 table. 


32263 (ORNL—5306, pp 61-62) Study of evaporation residue 
products from **Kr bombardments of “Cu, Zr, and ‘Ag. Blann, 
M. (Univ. of Rochester, NY); Britt, H.C.; Erkkila, B.H.; Ferguson, 
sae Goldstone, P.D.; Gutbrod, H.H.; Plasil, F.; Stokes, R.H. Sep 

In Physics Division annual progress report for period ending 
June 30, 1977. 

The cross section for evaporation residue products for the 
®Cr target is shown as a function of bombarding energy from 300 to 
750 MeV (lab). Calculated and experimental mass distributions of 
evaporation residue products from the 716-MeV bombardment are 
presented. The sensitivity of calculations to the value of the level 
density parameters is discussed. 2 figures. (RWR) 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 32265, 32273 


32264 (ORNL—5306, pp 87-88) Lifetime of the first excited 0* 
state in ‘Sn. de Lima, E.P. (Vanderbilt Univ., Nashville); Kawa- 
kami, H.; Ramayya, A.V.; de Lima, A.P.; Dunn, W.; Hamilton, J.H.; 
Carter, H.K. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Fast plastic scintillators were used for the investigation. A 
value of 150 +- 50 psec was found. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32244, 32252, 32277 


32265 (ORNL—5306, pp 116-117) Empirical predictions of ra- 
diative widths for 75 < A < 130. Johnson, C.H. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

An empirical curve for predicting radiative widths for s-wave 
neutron resonances corresponds to two standard expressions in addi- 
tion to an empirical one. The curve leads to widths agreeing within 
25% with ?/s of the observed values. 1 figure. (RWR) 


32266 (ORNL—5306, pp 36-37) Mutual excitation of **Ne and 
126Te in inelastic scattering. Cer. T.P.; Ford, J.L.C. Jr.; Gross, 
E.E.; Hensley, D.C.; Bingham, C.R.; Vrba, J. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Differential cross sections (20° to 90° (c.m.)) are shown for 
excitation of the 12°Te 2* state, the ?2Ne 2* state, and their mutual 
excitation. Coupled-channels calculations are shown for the single- 
excitation cases. 2 figures. (RWR) 


32267 (ORNL—5306, pp 60-61) Observed differences in 7° Po 
compound nuclei produced by “Ar and *‘Kr projectiles. Hahn, R.L.; 
Toth, K.S.; LeBeyec, Y.; Guidry, M.W. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Excitation functions for the Po nuclides produced in the **Kr 
+ ™6Cd reaction at 340 to 445 MeV are shown. Comparison of 
these results with those obtained with “Ar projectiles indicates that 
the decay of the compound nucleus does depend on the specific 
mode of formation. 1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 32291 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 32273 


32268 (ORNL—5306, pp 83-85) Alpha-decay properties of the 
new isotopes ‘**Ti and **°Ti, and search for the alpha emitters ‘Ti 
and '*°Tj, Toth, K.S.; Ijaz, M.A.; Bingham, C.R.; Lin, J.; Robinson, 
E.L.; Carter, H.K. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

The *N + 7%°W reaction on a WOs target was used to 
peo alpha-decay radioisotopes. A group at 5975 keV with a 1.7s 

alf-life was assigned to *°T1; at A = 184, groups at 6162 and 5988 

keV with the same 10s half-life were assigned to **T1. The '**T] a- 
decay branch was deduced to be (2.1 +- 0.7) x 10-2. Eight hours of 
bombardment time each was used to study A = 182 and 183. It was 
concluded that production cross sections for **Tl and '*°T1 are 
extremely low and/or their half-lives are short as compared with 60 
ms. | figure. (RWR) 


ENERGY LEVELS AND TRANSITIONS 


32269 (ORNL—5306, pp 64-65) Properties of ***Er in the band- 
crossing region. Johnson, N.R.; Eichler, E.; Yates, S.W. Sep 1977. 
In Physics Division annual progress report for period ‘ealian 
June 30, 1977. 
The level scheme of *Er was deduced from Coulomb exci- 
tation and *°Nd('%O, 4ny) reactions. A conventional backbending 
plot is included. 2 figures. (RWR) 


PHYSICS RESEARCH (CONT.) 3337 


32270 (ORNL—5306, pp 65-66) Lifetimes of ground-band states 
in 1°Nd, Yates, S.W. (Univ. of Kentucky, Lexington); Johnson, 
N.R.; Riedinger, L.L.; Kahler, A.C. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

The ground-state rotational band was investigated by use of 
the Doppler-shift recoil-distance technique. Half-lives and B(E2) 
values are tabulated. There is enhancement in the transition strength 
at higher spin. It is concluded that there are only small changes in 
nuclear structure with increasing proton number in this region. 2 
figures, 1 table. (RWR) 


32271 (ORNL—5306, 7 68-69) High-spin states in ‘Au. 
Kahler, A.C. (Univ. of Tennessee, Knoxville); Riedinger, L.L.; 
Johnson, N.R.; Robinson, R.L.; Zganjar, E.F.; Visvanathan, A. Sep 
1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Gamma intensities observed in the °Tm(?°Ne, 4ny) reaction 
are shown on the **°Au level scheme. A backbending plot is made 
for '*5Au and the '**Pt “core”. It is found that Coriolis alignment of 
hg/2 protons is responsible for backbending in the light, probate Pt 
and Os nuclei. The i:s/2 proton orbit evidently contributes little to 
backbending because of its elevated energy relative to the Fermi 
surface. 2 figures. (RWR) 


32272 (ORNL—5306, pp 79-81) Decay of '**Hg to '**Au. Net- 
tles, W.G. (Vanderbilt Univ., Nashville); Beraud, R.; Cole, J.D.; 
Hamilton, J.H.; Ramayya, A.V.; Spejewski, E.H.; Sastry, K.S.R. Sep 
1977. 


In Physics Division annual progress report for period ending 
June 30, 1977. 

Levels in ‘**Au were investigated by e—y—t and y—y—t 
coincidence techniques. A level scheme with eight definite and two 
tentative levels is presented; gamma branching ratios are shown. The 
state at 156 keV was found to have a lifetime of 36 +- 6 ns; for four 
of the next five levels, T:/2 was less than 2 ns. 2 figures. (RWR) 


32273 (ORNL—5306, pp 85-87) Decay of holmium isotopes to 
levels in dysprosium nuclei near the N = 82 closed shell. Toth, K.S.; 
Bingham, C.R.; Carter, H.K.; Ijaz, M.A.; Singh, P.; Sousa, D. Sep 
1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

A 527.1-keV y ray, attributed to the electron-capture decay 
of '*'Ho, established the location of the hg/2 neutron state in '*!Dy 
to be 527.1 keV. The half-life of *°Ho was determined to be 30 +- 
2s; four y rays were placed in a ™°Dy level scheme. A y ray of 
1090.8 keV with half-life of about 20s was assigned to ‘*Ho. 
Systematics of single-neutron states in even-Z N = 83 isotones is 
examined: the **°Ho isotope seen is proposed to be the hii/2 high- 
spin isomer. 2 figures. (RWR) 


32274 (ORNL—5306, pp 101) Coulomb excitation of 1% 1% 
170Fr with *He ions. McGowan, F.K.; Milner, W.T.; Robinson, R.L.; 
Stelson, P.H. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Results of the study are tabulated, and the systematics of all 
the 84/sup c/ measurements in the A = 150 to 190 region is 
presented. Two valves--positive and negative--were found for the E4 
matrix element of the Hf nuclei which reproduce the cross section; 
for either sign, however, there is disagreement with a rotational 
interpretation of the data as a hexadecapole deformation. 1 figure, 1 
table. (RWR) 


32275 (ORNL —5306, pp 101-103) E2 and E4 reduced-matrix 
elements of 1 15° 158 16°Gq and 176 178 18HIf, Ronningen, R.M. 
(Vanderbilt Univ., Nashville); Hamilton, J.H.; Varnell, L. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Isotopically enriched targets were bombarded with 14-MeV 
*He. Results for B(E2, 0 — 2) and B(E3, 0 — 3) are tabulated, along 
with K,J/sup 7/ values. (RWR) 


32276 (ORNL—5306, pp 103-104) Coulomb excitation measure- 
ments of reduced E2 and E4 transition matrix elements in '** 5*Dy, 
162 164Fr, and ‘*Yb. Ronningen, R.M. (Vanderbilt Univ., Nashville); 
Piercey, R. B.; Hamilton, J.H. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Values of Mo2, Mos, B2/sup c/, Bs4/sup c/, and B(E2) for the 
2* states of these nuclei are tabulated. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 


32277 (ORNL—5306, pp 46-49) Nonstatistical effects in the 
decay of the compound nucleus ‘Yb. Sarantites, D.G. (Washington 
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Univ., St. Louis); Barker, J.H.; Westerberg, L.; Dayras, R.A.; Hal- 
bert, M.L.; Hensley, D.C. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Cross sections and average gamma multiplicities are presented 
for 166 Fr(*He,xn), 158Gd(!7C,xn), 150Nd(?°Ne,xn), and 
130Te(* Ar,xn) reactions. It was found that “Ar and ?°Ne bombard- 
ments produce compound nuclei that de-excite statistically accord- 
ing to the expectations for a fully equilibrated system, while the *He- 
induced reactions show dramatically the influence of pre-equilibrium 
emission. 3 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


32278 (ORNL—5306, pp 111-112) Photon and d-wave neutron 
J/sup 7/ = 1° correlated doorway state in **Pb. Horen, D.J.; 
Harvey, J.A. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Ground-state radiative widths and reduced neutron widths 
are plotted as neutron energy for J/sup 7/ = 1~ resonances in 7°’ Pb 
+ n. Strength in the s-wave channel is concentrated in the vicinity 
of 450 keV, while the d-wave strength is mainly contained in the 
256.43-keV resonance. It is suggested that there is a correlated 
doorway state (in El photon and d-wave neutron channels) in the 
vicinity of 256 keV that is associated with a fragment of the v3d- 
v3p” ' configuration. 1 figure. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 


32279 (LBL—7167) Heavy ion reactions in the transition region. 
Hendrie, D.L. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Nov 1977. Contract W-7405-ENG-48. 28p. (CONF- 
770975—2). Dep. NTIS, PC A03/MF AOl1. 

From International symposium on nuclear physics at cyclo- 
tron energies; Calcutta, India (14 Sep 1977). 

Evidence is given for a serious and systematic failure of the 
DWBA to predict the cross sections for single nucleon transfers 
induced by heavy ions above about 10 MeV/Nucleon beam energies. 
This is perhaps related to a coherent coupling to an increasing cross 
section to the quasi-elastic continuum, which also shows an anoma- 
lous energy dependence at about the same energy. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 32282 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 32284 


32280 (ORNL—5306, pp 113-114) Fine structure of a new M1 
giant resonance and the tail of the isoscalar E2 giant resonance in 
Pb. Raman, S.; Mizumoto, M.; Macklin, R.L.; Slaughter, G.G-.; 
Morgan, G.L.; Halperin, J.; Chapman, G.T.; Winters, R.R. Sep 1977. 
In Physics Division annual progress report for period ending 

June 30, 1977. 

Ground-state radiative widths for M1 transitions in 7°*Pb 
were measured with the *°’Pb(7,y) reaction. About 50% of the 
expected M1 strength was found between 7.37 and 8.23 MeV. The 
ground-state radiative widths of 25 E2 transitions from 2* reson- 
ances in the same energy region are shown. 2 figures. (RWR) 


32281 (ORNL—5306, pp 66-67) Bands in odd-A thallium iso- 
topes. Kahler, A.C. (Univ. of Tennessee, Knoxville); Riedinger, 
L.L.; Johnson, N.R.; Robinson, R.L. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Trends in positive- and negative-parity states in ''Tl, '*°TI, 
5T], and '°’Tl are exhibited and compared with those of adjacent 
Hg isotopes. 2 figures. (RWR) 


32282 (ORNL—5306, pp 74-75) 7° Po and *°Bi decay. Lide, 
R.W.; Bingham, C.R.; Riedinger, L.L.; Vrba, J.A. (Univ. of Tennes- 
see, a. 1977. 
In Physics Division annual progress report for period endin 
June 30, 1977. _— a ” " 
Y—Y coincidence spectra were obtained for approximately 30 
transitions in ? Bi from electron-capture decay of 7” Po. A prelimi- 
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nary decay scheme is presented. The half-life of the ?°Bi ground 
state is estimated to be 35 min. 1 figure. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32244, 32278, 32280 


32283 (ORNL—5306, pp 112-113) First measurement of separat- 
ed neutron p-wave strength functions for non-zero spin targets. Horen, 
D.J.; Harvey, J.A.; Hill, N.W. _ 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

For neutron scattering from spin I targets, the channel spin is 
I +- 1/2. Since 7°? Pb has I = 1/2, p-wave neutrons can form levels in 
28Pb with J = 0, 1, and 2. p-wave strength functions for each J are 
shown. S$1(0*) - 4.1 x 1075, $1(2*) = 2.8 x 1075, and S'(1*) = 6.7x 
10-°. 1 figure. (RWR) 


32284 (ORNL—5306, pp 114) Parity of the J = 1, 7.060-MeV 
level in ?°°Pb. Horen, D.J.; Mueller, D.; Calprice, F.P.; Kouzes, D. 
Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Angular distributions from the ®°’Pb(d,p) reaction to the 
7.060- and 7.080-MeV states are shown; they have almost identical 
stripping patterns and, thus, most likely the same parity. They have 
been reported as 1* and 1-, respectively. No resolution of the 
discrepancy was made. 1 figure. (RWR) 


32285 (ORNL—5306, pp 35-36) ?°Ne + Pb elastic and in- 
elastic scattering at 131 MeV. Gross, E.E.; Cleary, T.P.; Ford, J.L.C. 
Jr.; Hensley, D.C.; Toth, K.S. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Angular distributions are shown for the ratio of elastic to 
Rutherford scattering and for excitation of the ?°Ne 2* state at 1.63 
MeV from 20° to 80° (c.m.). Coupled-channels calculations represent 
the data much better than the optical model does. 2 figures, 1 table. 
(RWR) 


32286 (ORNL—5306, pp 33-34) Elastic scattering of '*C by **Si 
at 131 MeV. Cramer, J.G. (Univ. of Washington, Seattle); Goldberg, 
D.A.; DeVries, R.M.; Stokstad, R.G.; Halbert, M.L. Sep 1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

Experimental points and optical-model calculations out to 45° 
(c.m.) are shown for the elastic-scattering cross section relative to 
Rutherford. 1 figure. (RWR) 


32287 (ORNL—5306, pp 37-38) Single-particle transfer reac- 
tions induced by '*C on *Pb, Cleary, T.P.; Ford, J.L.C. Jr.; Gomez 
del Campo, J.; Gross, E.E.; Hensley, D.C.; Toth, K.S.; Thornton, 


S.T. ~ 1977. 

n Physics Division annual progress report for period ending 
June 30, 1977. 

Spectra and Spectroscopic factors are shown for the 


206 Pb(12C,15C) and Pb(??C,"'B) reactions at 95 MeV. Finite- 
range DWBA calculations (with recoil) agree well with experimen- 
tal data for the former reaction, and are not shown; the disagreement 
for the latter reaction is illustrated for excitations up to 3.5 MeV. 2 
figures. (RWR) ; 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


RADIOACTIVE DECAY 


32288 (ORNL—5306, pp 158-159) Alpha-decay rates for even— 
even nuclei in the 20 = A = 256 region. Ellis, Y.A.; Toth, K.S. Sep 
1977. 

In Physics Division annual progress report for period ending 
June 30, 1977. 

The trend of the nuclear radius parameter, ro, is discussed as a 
function of N and Z. Shell effects are noticeable. Estimates are 
obtained for a-branching ratios of **Cm and *Cf. 2 figures. 
(RWR) 


NUCLEAR REACTIONS AND SCATTERING 


32289 (ANL/NDM-—35) Evaluated nuclear data file of Th-232. 
Meadows, J.; Poenitz, W.; Smith, A.; Smith, D.; Whalen, J.; Hower- 
ton, R. (Argonne National Lab., Ill. (USA)). Sep 1977. Contract W- 
31-109-ENG-38. 108p. Dep. NTIS, PC A06/MF AO1. 

An evaluated nuclear data file for thorium is described. The 
file extends over the energy range 0.049 (i.e., the inelastic-scattering 
threshold) to 20.0 MeV and is formulated within the framework of 
the ENDF system. The input data base, the evaluation procedures 
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and judgments, and ancillary experiments carried out in conjunction 
with the evaluation are outlined. The file includes: neutron total 
cross sections, neutron scattering processes, neutron radiative cap- 
ture cross sections, fission cross sections, (n;2n) and (n;3n) processes, 
fission properties (e.g., nu-bar and delayed neutron emission) and 
photon production processes. Regions of uncertainty are pointed out 
particularly where new measured results would be of value. The file 
is extended to thermal energies using previously reported resonance 
evaluations thereby providing a complete file for neutronic calcula- 
tions. Integral data tests indicated that the file was suitable for 
neutronic calculations in the MeV range. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 32289 


32290 (CCC—217) ORIGEN sample problem using fission prod- 
uct file derived from ENDF/B-IV fission product decay data. Weisbin, 
C.R. (Oak Ridge National Lab., Tenn. (USA)). 13 Apr 1976. Con- 
tract W-7405-ENG-26. 165p. Dep. NTIS, PC A08/MF AO1. 

The ORIGEN code solves the equations of radioactive 
growth and decay; it allows continuous first-order chemical process- 
ing and a neutron flux described by a three-region spectrum. Com- 
plex decay and transmutation schemes can be treated. This user's 
manual contains some informal notes on the ORIGEN code; a copy 
of ORNL-4628, which describes the code and its use; and a library of 
ORIGEN yields and cross sections, with accompanying notes. 
(RWR) 


NUCLEAR THEORY 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 32229 


32291 (BNL—23519) Coupled channels effects in heavy ion elas- 
tic scattering. Bond, P.D. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 32p. (CONF-771059—6). 
Dep. NTIS, PC A03/MF AO1. 

From Symposium on heavy-ion elastic scattering; Rochester, 
NY, USA (25 Oct 1977). 

The effects of inelastic excitation on the elastic scattering of 
heavy ions are considered within a coupled channels framework. 
Both Coulomb and nuclear excitation results are applied to *O + 
184W and other heavy ion reactions. (SDF) 


32292 (ORO—5126-34) Constant <H> resolution of time-de- 
pendent Hartree—Fock phase ambiguity. Lichtner, P.C.; Griffin, J.J.; 
Schultheis, H.; Schultheis, R.; Volkov, A.B. (Maryland Univ., Col- 
lege Park (USA). Dept. of Physics and Astronomy). Jan 1978. 
Contract EY-76-S-05-5126. 14p. Dep. NTIS, PC A02/MF AOl. 

The customary time-dependent Hartree—Fock problem is 
shown to be ambiguous up to an arbitrary function of time additive 
to H/sub HF/, and, consequently, up to an arbitrary time-dependent 
phase for the solution, PHI(t). The “constant” (H)” phase is pro- 
posed as the best resolution of this ambiguity. It lon to the 
following attractive features: (a) the time-dependent Hartree—Fock 
(TDHF) Hamiltonian, H/sub HF/, becomes a quantity whose expec- 
tation value is equal to the average energy and, hence, constant in 
time; (b) eigenstates described exactly by determinants, have time- 
dependent Hartree—Fock solutions identical with the exact time- 
dependent solutions; (c) among all possible TDHF solutions this 
choice minimizes the norm of the quantity (H—i dirac constant 
delta/delta t) operating on the ket PHI, and guarantees optimal time 
evolution over an infinitesimal period; (d) this choice corresponds 
both to the stationary value of the absolute difference between (H) 
and (i dirac constant delta/delta t) and simultaneously to its absolute 
minimal value with respect to choice of the time-dependent phase. 
The source of the ambiguity is discussed. It lies in the time-depend- 
ent generalization of the freedom to transform unitarily among the 
single-particle states of a determinant at the (physically irrelevant for 
stationary states) cost of altering only a factor of unit magnitude. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 32198 


32293 (LA—7187-MS) “Sensing” the elliptical torus. Cashwell, 
E.D.; Everett, C.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Mar 1978. Contract W-7405- ENG-36. 8p. Dep. NTIS, PC A02/MF 
AOl. 


PHYSICS RESEARCH (CONT.) 3339 


A method is given for testing the location of an arbitrary 
point P=(x,y,z) relative to the toroidal surface generated by rotation 
of an ellipse (y - y-bar)?/b? + (z - z-bar)?/c? = 1, b,c,z-bar > 0, 
about the Y axis. This includes the orientation of P with respect to 
both the outer and inner surfaces fo the degenerate torus generated 
by an ellipse with c > z-bar. 2 figures. 


SHIELDING CALCULATIONS AND EXPERIMENTS 


32294 (JAERI-M—6928) Miulti-group cross section sets for 
shield materials. 100 neutron groups and 20 gamma-ray groups in Ps 
approximation. Koyama, K.; Miyasaka, S.; Okumura, Y.; Furuta, K. 
(Japan Atomic Energy Research Inst., Tokyo). Feb 1977. 116p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A06/MF AO1. 

In establishing the data and methods for shielding calcula- 
tions, it is necessary to have the multi-group cross sections usable in 
many fields of analysis. Multi-group cross section files with Ps 
scattering anisotropy were generated with code system RAD- 
HEAT-V3 for transport calculations. The basic microscopic cross 
sections and secondary gamma-ray production cross sections are 
used from ENDF/B-IV and POPOP4 libraries, respectively. The 
files generated are the following two: (a) An infinite dilution cross 
section file for nuclides 100 energy-group microscopic neutron cross 
sections in P; approximation for 41 nuclides (6) A coupled neutron 
and gamma-ray macroscopic effective cross section file for materials 
A coupled file of 100 neutron energy-group cross sections with 20 
gamma-ray energy-group values for typical 31 materials containing 
13 shield and 12 structual materials. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 31351, 32294 


32295 (LA—7189-MS) Cost of splitting in Monte Carlo trans- 
port. Everett, C.J.; Cashwell, E.D. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Mar 1978. Contract W-7405-ENG-36. 1lp. Dep. 
NTIS, PC A02/MF AO1. 

In a simple transport problem designed to estimate transmis- 
sion through a plane slab of x free paths by Monte Carlo methods, it 
is shown that m-splitting (m > or = 2) does not pay unless exp(x) > 
m(m + 3)/(m - 1). In such a case, the minimum total cost in terms of 
machine time is obtained as a function of m, and the optimal value of 
m is determined. 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 


32296 (PB—272303) Guides for naturally occurring and accelera- 
tor-produced radioactive materials (NARM). (Conference of Radi- 
ation Control Program Directors, Inc. (USA)). Jul 1977. Contract 
PHS-223-76-6018. 73p. NTIS PC A04/MF AOI. 

Products containing naturally occurring and accelerator-pro- 
duced radioactive material, other than uranium and thorium, are not 
subject to regulation by the U.S. Nuclear Regulatory Commission, 
nor are they comprehensively controlled by any other Federal 
agency. In the interest of uniform control for radioactive materials, 
the Conference of Radiation Control Program Directors, Inc., estab- 
lished a Task Force to develop guidance for the individual state's 
evaluation of NARM products. The Task Force consisted of repre- 
sentatives from state radiation control programs, the BRH, the 
USNRC and the USEPA. The Bureau of Radiological Health 
funded the Task Force activities and provided the secretariat for the 
project. The NARM Guides set forth the relevant criteria for the 
evaluation of sources and products containing radioactive material. 
These Guides are intended to assist those persons or agencies inter- 
ested in the uniform requirements governing the manufacture, assem- 
bly, and distribution of radioactive products. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 32177 


SOLID STATE PHYSICS 


32297 (UCRL—13798) Liquid ribbon electrodes for Pockels 
cells. Final report. Throne, J.M.; Matheson, K.L. (Eyring Research 
Inst., Provo, Utah (USA)). Dec 1977. Contract W-7405-ENG-48. 
42p. Dep. NTIS, PC A03/MF AO1. 

Several highly conductive solutions for use as electrodes for 
Pockels cells are described. For example, one with the same refrac- 
tive index as KD2PO, is composed of 24 volume percent acryloni- 
trile in benzonitrile and is 0.65 molar in silver perchlorate hydrate. It 
has a resistivity of 48.5 ohm-cm. Other compositions are described 
having the same refractive index as fused quartz, or an index to 
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minimize the Fresnel reflection from a Pockels cell with uncoated 
— uartz windows. The liquids have optical transmissions greater 
9 percent at 1.06 um in thicknesses less than 0.1 mm. The 
poo Ra refractive indexes of the liquids appear to be less than 5 x 
10~'* esu. The parameters which are important in developing liquid 
ribbon electrodes are identified and gaged with a limited amount of 
data. The best solvents for liquid ribbon electrodes are identified and 
listed. Excellent electrolytes are also listed, but it is not clear that 
better ones will not be found by a more extensive search. However, 
the nature of electrical conduction in these liquids makes its — 
that no dramatic improvement in conduction can be expected fr 
as yet untested combinations. 9 figures, 10 tables. 


SUPERCONDUCTIVITY 


GENERAL THEORY 


32298 (ORNL/TM—S5989) Note on the cryostatic stability of 

superconducting composites. Gauster, W.F. (Oak Ridge National 
Lab., Tenn. (USA). Feb 1978. Contract W-7405-ENG-26. 71p. Dep. 
NTI S, PC A04/MF AO1. 

A careful discussion is given of the “equal area condition” 
developed by Maddock et al. In order to make the essential points as 
clear as possible, analytical solutions are derived under simplifying 
assumptions (simple model for heat transfer by nucleate and film 
boiling liquid helium; constant heat conduction and specific heat) 
instead of using more realistic but less controllable computer calcula- 
tions. A quantitative definition of the concept of a long wire is given. 
Numerical examples for the Maddock transition characterized by the 
equal area condition are given for a long superconducting composite 
with linear cooling and for a liquid helium-cooled resistance wire of 
finite length. In addition, cases are shown where instead of applying 
the equal area stability condition, time-dependent solutions should be 
considered. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 31350, 31358, 31362, 31364, 
31365, 31372, 31428, 31491 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


32299 (SAND—77-1900) CHILES 2: a finite element computer 
program that calculates the intensities of linear elastic singularities in 
isotropic and orthotropic materials. Benzley, S.E.; Beisinger, Z.E. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Feb 1978. Contract 
EY-76-C-04-0789. 48p. Dep. NTIS, PC A03/MF AOI. 

CHILES 2 is a finite-element computer program that calcu- 
lates the strength of singularities in linear elastic bodies. A general- 
ized quadrilateral finite element that includes a singular point at a 
corner node is incorporated in the code. The displacement formula- 
tion is used and interelement compatibility is maintained so that 
monotone convergence is preserved. Plane stress, plane strain, and 
axisymmetric conditions are treated. Isotropic and orthotropic crack 
tip singularity problems are solved by this version of the code, but 
any type of singularity may be properly modeled by modifying 
selected subroutines in the program. 


RELATIVITY AND GRAVITATION 


32300 (BNL—50598, pp E1-E9) Local supersymmetry and su- 
pergravity. Freedman, D.Z. (State Univ. of New York, Stony 
Brook); van Nieuwenhuizen, P.; Ferrara, S. 6 Oct 1976. 

From Division of particles and fields conference; Upton, NY, 
USA (6 Oct 1976). 

In Proceedings of particles and fields, 1976. 

The gauge action of supergravity, coupling of matter fields to 
the gauge fields, and aspects of the renormalization of gravitation are 
discussed. The approach followed is to work in normal four-dimen- 
sional space-time all the time, and to consider supergravity as just 
another gauge theory. 22 references. (JFP) 


STATISTICAL PHYSICS AND THERMODYNAMICS 


32301 (UCRL-Trans—11292) Quantum statistical equation of 
state and Hugoniots. Kalitkin, N.N.; Kuz’mina, L.V. Oct 1977. 
Translation of Preprint from Institut Prikladnoi Matematiki, Akade- 
mii Nauk, SSSR, Moskva, 1976. 79p. Dep. NTIS, PC A05/MF AO1. 

Methods are presented for derivation of a quantum-statistical 
equation and fie opment For some materials, results of calculations 
are presented, plus comparisons with various experiments. It is 
shown that, in the area of temperatures and pressures corresponding 
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to a rarefied and even a dense low-temperature plasma, the disagree- 
ment between theory and experiment is not over 10 to 20 percent; in 
the upper portions of the curves of cold compression and the 
Hugoniots of condensed substances, corresponding to pressures of 
around 100 Mbar, the disagreement is approximately 5 percent. As 
the temperature rises, the accuracy of the quantum-statistical model 
improves; consequently, the equation of state suggested has satisfac- 
tory accuracy at all temperatures and densities, with the exception of 
the neighborhood near-normal room conditions, when interatomic 
interactions are significant. Methods of refinement of the model 
analyzed are discussed. 22 figures, 2 tables. 


COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


32302 Trends in the applied mechanics literature. Petroski, H.J. 
(Argonne National Lab., IL). Technol. Forecasting Social Change; 10: 
309-3 18(1977). 

Generalizations about the field and literature of applied me- 
chanics are made on the basis of the growth of the Journal of 
Applied Mechanics (JAM) and Applied Mechanics Reviews (AMR) 
through 1975. The data show that the field is currently doubling its 
size about once every 10 years and that there is a definite increase in 
multiple-author papers. 


FUSION ENERGY 


REFER ALSO TO CITATION(S) 31135 


32303 Technology index for plasmaphysics research and fusion 
reactors. Volume 11, No. 12, 1977. Bibliography, author index, subject 
index, appendix. Leopoldshafen, Ger.; Zentralstelle fuer Atomker- 
nenergie-Dokumentation (1977). 61 P; 

This bibliography contains 281 references on various aspects 
of controlled fusion research. Subject and author indexes are includ- 
ed. (MOW) 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION{S) 32337 


32304 (CONF-780113—8) Review of plasma heating by waves in 
the ion-cyclotron range of frequencies. Perkins, F.W. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). 1978. Contract EY-76-C- 
02-3073. 7p. Dep. NTIS, PC A02/MF AO1. 

From 3. conference on RF plasma heating; Pasadena, CA, 
USA (11 Jan 1978). 

ree aspects of wave heating in the Ion-Cyclotron Range of 

Frequencies are reviewed. First, the many interesting physics phe- 
nomena are outlined which occur in this frequency regime and how 
they can be profitably utilized in tokamak and other heating experi- 
ments is indicated. Second, the key current theoretical problems are 
enumerated. Thirdly, how the ICRF program for the PLT tokamak 
can address most of the physics questions is shown. 


32305 (COO—2277-11) High beta capture and mirror confine- 
ment of laser produced plasmas. Final report. Haught, A.F.; Tomlin- 
son, R.G.; Ard, W.B.; Boedeker, L.R.; Churchill, T.L.; Fader, W.J.; 
Jong, R.A.; Mensing, A.E.; Polk, D.H.; Stufflebeam, J.H. (United 
Technologies Research Center, East Hartford, Conn. (USA)). Dec 
1977. Contract EY-76-C-02-2277. 92p. (UTRC/R—77-953600-28). 
Dep. NTIS, PC A05/MF AO1. 

The LITE fusion plasma research program at UTRC has 
been investigating the stabilization and confinement physics of a 
mirror plasma created by energetic neutral beam heating of a con- 
fined target plasma. During the period covered by this report work 
has been concentrated on the investigation of hot ion losses in a 
warm target plasma, development of a cryocondensation pump for 
the LITE beam line neutralizer, theoretical studies of ECRH modifi- 
cation of the ambipolar potential in mirror plasmas, and analysis of 
the effects of localized cold plasma on DCLC stabilization. The 
results of these investigations are summarized below and detailed in 
four papers which comprise the body of this report. Measurements 
of the lifetime of hot ions in a mirror confined warm plasma have 
been carried out by observations of the hot ion buildup time obtained 
with energetic neutral beam injection. A cryocondensation pump of 
novel design has been constructed and incorporated in the neutraliz- 
er chamber of the LITE neutral beam line. Calculations have been 
carried out to evaluate the sizes and shapes of ambipolar potential 
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modification produced by electron cyclotron resonance heated elec- 
trons and to determine the spatial distribution and densities of cold 
ions trapped in the potential wells. The effects of the spatial distribu- 
tion of the cold ions on their effectiveness for stabilizing the drift 
cyclotron loss cone instability has been studied numerically using the 
formulation of Pearlstein in which the dispersion relation for the 
DCLC mode is solved for finite-size plasmas containing hot and cold 
components. 


32306 (GA-A—14783) Limitations on lower hybrid heating of 
dense, hot plasmas. Harvey, R.W.; Rawls, J.M.; Hacker, M.P.; Chan, 
V.S. (General Atomic Co., San Diego, Calif. (USA)). Dec 1977. 
Contract EY-76-C-03-0167-038. Sp. (CONF-780113—2). Dep. NTIS, 
PC A02/MF AOl. 

From 3. conference on RF plasma heating; Pasadena, CA, 
USA (11 Jan 1978). 

Accessibility and quasilinear Landau damping considerations 
limit the density and temperature of plasma which may be effective- 
ly heated by lower hybrid (LH) waves. In conjunction with a global 
thermonuclear ignition condition, it is found that LH heating to 
ignition is possible if the plasma size and magnetic field satisfy aB? 
greater than or approximately equal to 70 (meters-tesla”). 


32307 (GA-A—14808) Coupling of lower hybrid waves in the 
Doublet IIA high power RF heating experiments. Chan, V.S.; 
Moeller, C.; Gould, R.W. (General Atomic Co., San Diego, Calif. 
(USA)). Dec 1977. Contract EY-76-C-03-0167-038. 7p. (CONF- 
780113—5). Dep. NTIS, PC A02/MF AO1. 

From 3. conference on RF plasma heating; Pasadena, CA, 
USA (11 Jan 1978). 

In the Doublet IIA high power rf heating experiments, a slow 
wave is launched by an electrostatic antenna above the lower hybrid 
frequency. Such an antenna has been proposed previously for gener- 
ating a well-defined large parallel wavenumber spectrum. In the 
present experiments, a total of six structures with n/sub parallel/ 
from 11 to 16 at 800 and 915 MHz at power up to 100 kW/structure 
are being used. The coupling and radiated spectrum are analyzed 
using the theory developed for these antennas. They are found to be 
insensitive to changes in plasma parameters. 


32308 (GA-A—14809) Effect of lower hybrid waves on the evo- 
lution of the Doublet IIA plasma. Vaslow, D.F.; Brooks, N.H.; 
Freeman, R.L. (General Atomic Co., San Diego, Calif. (USA)). 
1978. Contract EY-77-C-03-0167-038. 6p. Dep. NTIS, PC A02/MF 
A0l. 

RF power at 800 MHz and 915 MHz has been launched into 
Doublet IIA plasmas using slow wave antennas. The maximum rf 
power coupled is more than a factor of four larger than the ohmic 
power for circular discharges. Changes in the plasma current and 
loop voltage have been observed with the onset of rf power for low 
impurity level discharges. 


32309 (GA-A—14810) Lower hybrid wave heating experiments 
at General Atomic. Moeller, C. (General Atomic Co., San Diego, 
Calif. (USA)). Dec 1977. Contract EY- 76-C-03-0167-038. Sp. 
(CONF-780113—6). Dep. NTIS, PC A02/MF AO1. 

From 3. conference on RF plasma heating; Pasadena, CA, 
USA (11 Jan 1978). 

Plasma heating experiments utilizing Landau damping of the 
lower hybrid wave at frequencies above w/sub LH/ are currently in 
progress in Doublet IIA and the dc Octopole tokamak. Both the 
Octopole and Doublet IIA have demonstrated excellent coupling 
using slow wave antennas. The dc Octopole operating in ths normal 
mode has demonstrated penetration and highly efficient electron 
heating. Increased electrical conductivity has been observed in the 
Doublet IIA experiments. In the current experiments the auxiliary 
power can significantly exceed the ohmic power input, the ratio 
being as high as 5. 


32310 (LA-UR—78-51) Microwave absorption studies near the 
plasma frequency. Wright, B.L.; Banton, M.E.; Dreicer, H.; Ingra- 
ham, J.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Con- 
tract W-7405-ENG-36. 5p. (CONF-780113—7). Dep. NTIS, PC 
A02/MF AOl1. 

From 3. conference on RF plasma heating; Pasadena, CA, 
USA (11 Jan 1978). 

To study the rate of electromagnetic wave absorption by a 
plasma, two high-Q microwave resonators are used that surround an 
alkali plasma column. The resonators are operated in the TMo1o 
mode (rf electric field parallel to static magnetic field) at resonant 
frequencies, w/27, near 2.0 GHz. The fully ionized plasma is in 
thermal equilibrium, T/sub e/ = T/sub i/ = 0.2 eV, with a density 
that can be varied to obtain values of w/sub p//w near unity. The rf 
absorption rate is measured by first resonantly exciting a mode with 
a short pulse of microwave power and then monitoring the decay of 
its rf field energy after the external source is switched off. After 
correction for loss in the copper resonator walls, the observed decay 
rate can be converted to an absolute rate of microwave absorption 
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by the plasma alone or to an equivalent value of its ac electrical 
resistivity. 


32311 (PPPL—1410) Preliminary report on the development of 
rf auxiliary heating systems for TEPR-1. Reed, B.W.; Bowen, O.N.; 
Hill, H.M.; Lawson, J.Q.; Newman, W.G.; Sivo, A.J. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Dec 1977. Contract EY- 
76-C-02-3073. 187p. Dep. NTIS, PC A09/MF AO1. 

Conceptual designs for 50 MW (expandable to 100 MW) 
ICRF and LHRF heating systems suitable for auxiliary heating of 
the TEPR-1 plasma to ignition temperatures are presented. Engi- 
neering milestones are enumerated and the extensions of current 
technology required for successful completion of the project are 
identified. 


32312 (UCID—17414) Photon compression in cylinders. Ensley, 
D.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 12 Jan 1977. 42p. NTIS, MF A0Ol1. 

Portions of document are illegible. 

It has been shown theoretically that intense microwave radi- 
ation is absorbed non-classically by a newly enunciated mechanism 
when interacting with hydrogen plasma. Fields > 1 Mg, lambda > 
1 mm are within this regime. The predicted absorption, approximate- 
ly P/sub rf/v/sub theta/sup e/, has not yet been experimentally 
confirmed. The applications of such a coupling are many. If micro- 
wave bursts approximately > 5 x 10** watts, 5 ns can be generated, 
the net generation of power from pellet fusion as well as various 
military applications becomes feasible. The purpose, then, for consid- 
ering gas-gun photon compression is to obtain the above experimen- 
tal capability by converting the gas kinetic energy directly into 
microwave form. Energies of >105 joules cm~* and powers of 
>10** watts cm~? are potentially available for photon interaction 
experiments using presently available technology. The following 
topics are discussed: microwave modes in a finite cylinder, injection, 
compression, switchout operation, and system performance param- 
eter scaling. 


32313 Experimental arrangement for laser beat heating of plas- 
mas. Chu, E.; Druce, R.; Gordon, L.; Jasper, J.; Kristiansen, M.; 
Hagler, M. (Texas Tech Univ., Lubbock). pp 1615-1618 of Proceed- 
ings of the seventh symposium on engineering problems of fusion 
research. Vol. II. Lubell, M.S. (ed.). New York; Institute of Electri- 
cal and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

A system consisting of a double-barrel,” electron beam con- 
trolled, transversely excited CO: laser and a linear discharge plasma 
source has been constructed to investigate beat-heating in plasmas. 
The two sides of the laser generate 9.6 wm and 10.6 wm wavelength 
pulses of 10° watts. At focus, intensities of 10'* W/cm? can be 
obtained. A plasma with density up to 2 x 1075 m~$ is formed in a 
linear discharge by applying 50 kV from a 2 pF capacitor across two 
split-ring electrodes about .40 m apart. With a confining magnetic 
field of 5 T, the plasma lasts for approximately 15 psec. Diamagnetic 
loops, spectroscopy, time-resolved interferometry, and Thomson 
scattering using a ruby laser are the principal diagnostic tools for the 
beat-heating experiment. 


32314 Electron beam heated solenoid reactors for fusion power 
and fissile fuel breeding. Benford, J. (Physics International Co., San 
Leandro, CA). pp 1059-1065 of Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. II. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

As the search for a practical fusion power device accelerates 
and as the mainline devices grow in scale and cost, segments of both 
the fusion research and the power industry communities are pointing 
out that even if the main line devices achieve break-even level, they 
may not lead to an economic reactor. The reasons are size, complex- 
ity, maintenance and other factors affecting the economic viability of 
the system. Consequently, there is an expanding search for alterna- 
tive fusion concepts. One of the most promising of these is the 
Linear Solenoid. This paper discusses the application of electron 
beams to heating Linear Solenoids and their application to fusion 
power as well as the breeding of fissile fuel for fission reactors. We 
will also address the physics and development issues of this system. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 31602, 32453, 32468 


32315 (LA—7160C) Second topical conference on high-tempera- 
ture plasma diagnostics. Jahoda, F.C.; Freese, K.B. (comps.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Feb 1978. Contract W- 
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7405-ENG-36. 117p. (CONF-780318—(Absts.)). Dep. NTIS, PC 
A06/MF AO1. 

From 2. conference on high-temperature plasma diagnostics; 
Santa Fe, NM, USA (1 May 1978). 

This rt contains the program and abstracts of papers 
presented at the Second American Physical Society Topical Confer- 
ence on High Temperature Plasma Diagnostics, March 1-3, 1978, 
Santa Fe, New Mexico. 


32316 (LA-UR—77-2474) Modern ultrafast streak camera devel- 
opment and application review. Lieber, A.J. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 7p. (CONF- 
771040—4). . NTIS, PC A02/MF AOl1. 

From Electro-Optical systems conference; Anaheim, CA, 
USA (25 Oct 1977). 

A brief historical review of image tubes and their shuttering is 
given. Their use for x-ray detection is briefly discussed. (MOW) 


32317 (ORNL—5306, pp 161-163) Submillimeter laser plasma 
Hutchinson, D.P.; Vander Sluis, K.L.; Staats, P.A. Sep 
1977. 


In Physics Division annual progress report for period ending 
June 30, 1977. 

Developments have continued on a high-power submillimeter 
laser system to measure the ion temperature in thermonuclear plas- 
mas via coherent Thomson scattering. A new pulsed far-infrared 
oscillator based on an unstable resonator geometry has been operat- 
ed using CH31(447 um), CHsF(496 pm), and D20(385 and 361 um). 
The use of a CO, laser is also briefly discussed. (MOW) 


32318 (PPPL—1414) Detection of lower hybrid waves within a 
plasma by microwave scattering. Motley, R.W.; Paoloni, F.J.; Berna- 
bei, S.; Hooke, W.M. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). Mar 1978. Contract EY-76-C-02-3073. 20p. Dep. NTIS, PC 
A02/MF AOl. 

The spatial distribution and intensity of electrostatic waves 
injected into a hot plasma may be inferred from the scattering of 
millimeter microwaves. We report measurements on the 30° scatter- 
ing of 8.6 mm microwaves by a 500 W, 2.45 GHz slow wave excited 
in a linear plasma by a phased array of two waveguides. From the 
magnitude of the scattered signal and auxiliary measurements with 
probes, we infer that a large fraction of the injected power pene- 
trates to the center of the overdense test plasma. 


32319 (UCRL—79291) Tomography of laser fusion plasmas. 
Ceglio, N.M. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 2 Aug 1977. Contract W-7405-ENG-48. 21p. (CONF- 
770849—4). . NTIS, PC A02/MF AO1. 

From Microprobe analytical society meeting; Boston, MA, 
USA (16 Aug 1977). 

Experimental programs exist in a number of laboratories 
throughout the world to test the feasibility of using powerful laser 
systems to drive the implosion of hydrogen isotope fuel to thermonu- 
clear burn conditions. In a typical experiment multiple laser beams 
are focused onto a glass microshell (typically 50 ym to 200 um 
diameter) filled with an equimolar D-T gas mixture. X-ray and 
particle emissions from the target provide important information 
about the hydrodynamic implosion of the glass shell and the associat- 
ed compression and heating of the D-T fuel. Standard diagnostics for 
imaging such emissions are the grazing incidence reflection (GIR) x- 
ray microscope and the pinhole camera. Recently, a particular coded 
imaging technique, Zone Plate Coded Imaging (ZPCI), has been 
successfully used for x-ray and particle microscopy of laser fusion 
plasmas. ZPCI is highly attractive for investigating laser produced 
plasmas because it possesses a tomographic capability not shared by 
either the GIR or pinhole imaging techniques. This presentation 
provides a brief discussion of the tomographic potential of ZPCI. In 
addition, the first tomographic x-ray images (tomographic resolution 
approximately 74 ym) of a laser produced plasma are presented. 


32320 (UCRL—79778) Radio chemistry as a diagnostic in laser 
fusion experiments. Campbell, E.M.; Hicks, H.G.; Mead, W.C.; 
Glaros, S.S.; Coleman, L.W.; Laird, W.B. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1 Nov 1977. Contract W- 
— 12p. (CONF-771136—23). Dep. NTIS, PC A02/MF 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

Nuclear chemistry techniques have been employed in an 
attempt to measure the density of high compression laser fusion 
targets. Radioactive **Al atoms formed in the **Si(n,p)?*Al reaction 
arising from the interaction of the 14 MeV neutrons with the silicon 
atoms in the glass microsphere have been counted at Lawrence 
Livermore Laboratory using a B-y coincidence method. The detec- 
tion system that is employed allows activities corresponding to 100 
aluminum atoms to be measured. From the observed number of 
activated atoms, neutron yields, and code calculations, information 
on the density of the compressed fuel can be obtained. This method 
is particularly valuable when the target compression becomes great 
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enough to prohibit previously employed diagnostic techniques to be 
used. In addition, technique which utilizes a radioactive tracer to 
measure the isotropy of the target debris blowoff will also be 
discussed. 


32321 Plasma diagnostics lasers. Hintz, F. (Institut fuer 
Plasmaphysik, Juelich, Ger.). pp 59-63 of Laser 75: opto-electronics. 
Waidelich, W. (ed.). Guildford, Eng.; IPC Science and Technology 
Press Ltd. (1976). (In German) 

The development of pulses and continuously working lasers 
with wavelengths between 500 xm and 0.25 ym has made possible 
the use of very direct multiinformational measuring methods in the 
investigation of plasmas and has thus given an insight into the 
properties of the plasma which would not have been possible with- 
out such lasers. An attempt is made to give a comprehensive survey 
on the possibilities and effects of lasers on plasma diagnostics. Of the 
physical elementary processes the following are used: Scattering, 
phase shifting and rotation of the polarization plane of electro- 
magnetic waves when passing Aaa a plasma. By far the greatest 
importance for plasma diagnostics is provided by scattering of the 
laser light in the plasma. Of the scattering processes, the Thomson 
scattering of the free electrons has been developed into a specially 
successful process. Accordingly, special attention is paid to the 
possibilities which it offers for the determination of various plasma 
parameters, such as electron density and electron temperature. The 
plasma state can be almost completely ascertained if it is additionally 
possible to make use of the collective scatter of the thermally or 
even non-thermally excited plasma waves. The possibility of deter- 
mining the ion temperature or the spectral distribution of the density 
fluctuations in this manner is explained. In addition, scattering at the 
bound electrons of atoms or ions provides the opportunity of gaining 
some knowledge of the composition of the plasma or, alternatively, 
of using these particles as probes for the measurement of, for 
example, an electric field. Many applications have been found for 
lasers as light sources for interferometers and for the utilization of 
the Faraday effect. Possibilities and limits of these methods are 
discussed. 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 30642 


32322 (LBL—5299, pp 31-42) Controlled-thermonuclear re- 
search. 1976. 

In Energy and environment. Annual report, 1975. 

The Plasma Physics and Controlled-Fusion Research Pro- 
gram at the Lawrence Berkeley Laboratory is divided into five 
projects: (1) ee theory, (2) plasma production and heating 


experiments, (3) atomic physics studies, (4) tormac project, and (5) 
neutral-beam development and technology. Summaries of research 
during this period are given for each. 


32323 (NRL-MR—3682) Density sensitive lines from selected 
members of the sodium-like isoelectronic sequence. Davis, J.; Blaha, 
M. (Naval Research Lab., Washington, D.C. (USA)). Dec 1977. 38p. 
Dep. NTIS, PC A03/MF AO1. 

Relative intensities of spectral lines in the sodium isoelec- 
tronic sequence are presented. Results are presented for ions of 
calcium, iron, zinc, krypton and molybdenum for transitions between 
the n = 3 andn = 4 levels. 


PLASMA KINETICS - EXPERIMENTAL 


32324 (PB—273060) Preliminary results from the electron beam- 
plasma experiments in the very large vacuum facilities at Plum Brook 
and Johnson Space Center. Technical memo. Bernstein, W.; Leinbach, 
H.; Baker, B. (National Oceanic and Atmospheric Administration, 
Boulder, Colo. (USA). Space Environment Lab.). Aug 1977. 45p. 
(NOAA-TM-ERL-SEL—S0). NTIS PC A03/MF AO1. 

This report describes experimental results from a series of 
electron beam experiments conducted intermittently in the very 
large NASA vacuum chambers at Plum Brook and JSC from Dec. 
1974-Dec. 1976. Principal objectives were the study of beam dynam- 
ics and beam-plasma interactions in the unique low B(0.3G), low 
electron density (100,000/cc), long path length (20m) configurations 
possible in these chambers. Details of the experimental configuration 
and diagnostics instrumentation are given. 


32325 (BNWL-tr—304) Influence on a mercury vacuum arc of a 
control grid in the plasma. Fetz, H. Translated from Ann. Phys. 
Tepes: 37: No. 1, 1-40(Jan 1940). 67p. Dep. NTIS, PC A04/MF 
AOl. 


The objective of this research was to establish the physical 
principles for the design of controllable gas-discharge tubes, which 
are capable of performing as many of the functions of high-vacuum 
tubes as possible, but which avoid the specific disadvantages of high- 
vacuum tubes, particularly the high internal resistance and the 
limited emission. The elimination of these defects would assure the 
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controllable arc discharge of many possible applications which have 
been inaccessible to high voltage tubes until now. (MOW) 


PLASMA KINETICS - THEORETICAL 


32326 (LA-UR—77-2864) Tokamak equilibria with 8 close to 1. 
Van der Lann, P.C.T.; Mann, L.W. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 14p. (CONF- 
7709101—1). Dep. NTIS, PC A02/MF AO1. 

From High-beta theory workshop; Varenna, Como, Italy 
(Sep 1977). 

Equilibrium calculations have been done for a High-Beta 
Tokamak experiment, that has been under consideration in Los 
Alamos. The geometry studied was that of a torus with a major 
radius Ro of 30 cm and a racetrack-shaped minor cross section of a 
height of 48 cm and a width of 24 cm. A metal shell around the 
discharge vessel keeps the magnetic surfaces closed and inside the 
vessel so that force-free currents can flow along the field lines. 
Results showing equilibria at very high beta have been obtained with 
a computer program. It appears that the beta limit for equilibrium 
has disappeared and that the force-free currents and the elongation 
of the minor cross section allow equilibria with a beta close to 1 at a 
small shift of the magnetic axis. There is a strong relation between 
re _ equilibria and the Flux Conserving Tokamak 

obj A 3 


32327 (N—77-30407) A statistical formulation of one-dimension- 
al electron fluid turbulence. Fyfe, D.; Montgomery, D. (Iowa Univ., 
Iowa City (USA). Dept. of Physics and Astronomy). Jun 1977. 
Contracts NGL-16-001-043;E(11-1)-2059. 54p. (NASA-CR— 
154285). NTIS PC A04/MF AO1. 

A one-dimensional electron fluid model is investigated using 
the mathematical methods of modern fluid turbulence theory. Non- 
dissipative equilibrium canonical distributions are determined in a 
phase space whose co-ordinates are the real and imaginary parts of 
the Fourier coefficients for the field variables. Spectral densities are 
calculated, yielding a wavenumber electric field energy spectrum 
proportional to k to the negative second power for large waven- 
umbers. The equations of motion are numerically integrated and the 
resulting spectra are found to compare well with the theoretical 
predictions. 


32328 (ORNL/TM—6165) Measuring the electron heat diffu- 
sion coefficient in a tokamak from Sawtooth oscillation observations. 
Soler, M.; Callen, J.D. (Oak Ridge National Lab., Tenn. (USA)). 
Feb 1978. Contract W-7405-ENG-26. 42p. Dep. NTIS, PC A03/MF 
AOl. 

A number of new methods are discussed for determining the 
electron heat conduction coefficient chi/sub e/ in a tokamak from 
the experimental observation of the space-time evolution of the 
temperature perturbations induced by internal disruptions. In the 
Oak Ridge Tokamak (ORMAK) the various average values of chi/ 
sub e/ and the radial dependence of chi/sub e/ are found to be 
consistent with and more precise than the chi/sub e/ (r) determined 
by conventionally analyzing the electron power balance equation. 
The net result of these measurements is to conclusively prove that 
the dominant, radial electron heat transport mechanism in tokamaks 
is a microscopic, diffusive process. 


32329 (ORNL/TM—6198) Hot-ion distribution function in 
ORMAK, the Oak Ridge Tokamak. Neidigh, R.V.; Sigmar, D.J. 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1978. Contract W- 
7405-ENG-26. 30p. Dep. NTIS, PC A03/MF AOl1. 

A distortion of the Maxwellian ion-energy distribution func- 
tion in tokamak-produced plasmas may be revealed in the spectral- 
line radiation. We report experimental evidence that (1) a change in 
the value of Z/sub eff/, (2) delayed gas injection, (3) neutral beam 
injection, and (4) liner cleaning procedures can alter the profile of 
the Balmer-a (6563 A) line of hydrogen. The distortion is analyzed 
in terms of an effective toroidal-drift velocity, ion-temperature rela- 
tion. 


32330 (PPPL—1419) Plasma response to symmetry breaking 
perturbations in the reversed field geometry. Boozer, A.H. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Feb 1978. Contract EY-76- 
C-02-3073. 15p. Dep. NTIS, PC A02/MF AOI. 

Field reversal does not insure closure of the reversed field 
geometry. The closure is critically dependent on the shape of the 
toroidal field B,; Vector. The plasma diamagnetic currents are shown 
to establish a spacial scale for the field B,; Vector which is lambda 
approximately equal to A: with a the plasma radius and A: the 
plasma beta relative to the B; Vector field. 


32331 (PPPL—1421) Hamilton's principle for a hydromagnetic 
fluid with a free boundary. Dewar, R.L. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). Mar 1978. Contract EY-76-C-02-3073. 
49p. ~~ NTIS, PC A03/MF AO1. 

ewcomb’s nonlinear formulation of Hamilton’s principle for 
an ideal hydromagnetic fluid surrounded by a wall is generalized to 
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allow vacuum and ferromagnetic regions, and to include the effects 
of external conductors and circuits. The linear approximation is 
recovered by expanding to second order in the plasma displacement. 
When the accumulated charge flowing in each conductor is treated 
as a generalized variable, the vacuum energy appears as a kinetic 
energy, with the inductance matrix appearing in the role of a mass 
tensor. A subsidiary variational principle is used to determine the 
inductance matrix, thus providing an alternative to the Green's 
function method. 


32332 (SAND—77-2076) Low v/y beam handling technique 
using asymmetric cusp magnetic fields. Wright, T.P. (Sandia Labs., 

Albuquerque, N.Mex. (USA)). Jan 1978. Contract EY- 76-C-04-0789. 
13p. Dep. NTIS, PC A02/MF AO1. 

Injection of an annular v/y < 1 beam into an asymmetric 
magnetic cusp is studied theoretically. Axial and radial beam com- 
pression occurs. It is shown that the cusp can be used to switch out 
the middle 30 ns of the Hermes II pulse at peak power. These results 
may be of interest for simulation studies. 


32333 (UCRL—80509) Single particle behavior in plasmas. Mc- 
Namara, B. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 10 Mar 1977. Contract W-7405-ENG-48. 3lp. Dep. 
NTIS, PC A03/MF AO1. 

The paper follows the history of a neutral atom or molecule 
into a plasma—ionization, dissociation, radiation,—until it becomes a 
set of charged particles moving in the electromagnetic fields of the 
plasma system. The various useful forms of the method of averaging 
are displayed and applied to calculation of constants of motion. The 
breakdown of these constants is discussed along with some of the 
implications for fusion systems. 


32334 (UWFDM—201) Fluid simulation of large tokamak plas- 
mas using a variable spatial mesh, variable time step implicit proce- 
dure. Houlberg, W.A.; Conn, R.W. (Wisconsin Univ., Madison 
(USA). Dept. of Nuclear Engineering). Mar 1977. Contract EY-76- 
S-02-2272. 33p. (CONF-770304—15). Dep. NTIS, PC A03/MF AO1. 

From Analysis of nuclear systems; Tucson, AZ, USA (28 Mar 
1977). 


Research on the development of numerical techniques to 
simulate the space-time evolution of large tokamak plasmas is report- 
ed. A non-uniform spatial mesh technique is employed to allow more 
accurate calculations in the boundary of reactor size plasmas. A box 
integration method is used to maintain the accuracy of central 
differencing on the non-uniform spatial mesh and to preserve both 
the particle and energy flux. A variable implicit technique is used for 
the time expansion. The time-centered (Crank-Nicholson) technique 
used in most other models generally offers greater accuracy but can 
lead to severe limitations on the time step. Somewhat more implicit 
treatments can remove the numerical limitations on the timestep 
without seriously affecting accuracy. The physical time scales, 
which can change by several orders of magnitude from startup to 
equilibrium, can then be used to continually adjust the timestep 
throughout a calculation. Sample calculations are presented for a 
near-term tokamak engineering test reactor (TETR) and a conceptu- 
al tokamak power reactor, UWMAK-III. 


32335 (UCRL-Trans—11325) Diffusion of particles in adiabatic 
traps in the presence of flute oscillations. Putvinskii, S.V. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Jan 1978. Translation of IAE— 
2629, 1976. 15p. Dep. NTIS, PC A02/MF AO1. 

It is shown that the presence of high-frequency cyclotron 
oscillations and a regular flute wave in a plasma in an adiabatic trap 
may lead to appreciable ion fluxes across the magnetic field, compa- 
rable to classical particle fluxes into the trap mirrors. The ion 
diffusion mechanism examined in this work is analogous to the 
electron diffusion mechanism proposed earlier. It is shown that 
transverse particle fluxes in an adiabatic trap may not only limit the 
accumulation of plasma but also lead to abnormally high ambipoiar 
potentials. 


32336 Impurity radiation from medium density plasmas. Hop- 
kins, G.R.; Rawls, J.M. (General Atomic Co., San Diego, CA). 
Nucl. Technol.; 36: No. 2, 171-186(Dec 1977). 

Impurity radiation from plasmas of densities typical of toka- 
maks and mirrors is examined for a variety of impurity species over a 
wide temperature range. Calculations indicate that radiative losses 
are enhanced during the early phase of the stripping process and that 
the radiation is much greater at temperatures characteristic of many 
electron atoms than had been generally recognized by the plasma 
physics community. These results are useful in the analysis of the 
energy balance in tokamaks and given important constraints on the 
choice of wali materials. 


PLASMA PRODUCTION 


32337 (COO—2277-10) High beta capture and mirror confine- 
ment of laser produced plasmas. Semiannual report, April 1, 1977— 
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September 30, 1977. Haught, A.F.; Tomlinson, R.G.; Ard, W.B. 
(United Technologies Research Center, East Hartford, Conn. 
(USA)). Sep 1977. Contract EY-76-C-02-2277. 129p. (UTRC/R—177- 
953500-27). Dep. NTIS, PC A07/MF AO1. 

The LITE research program is addressing two aspects of 
mirror confinement physics. ECRH heating of the confined LITE 
plasma is being investigated as a means for producing a local 
electrostatic well to trap cold ions within the plasma and provide 
DCLC stabilization without the energy drain effects obtained with a 
cold stabilizing stream. Concurrently, the heavy ion beam probe 
diagnostic being developed in LITE to experimentally measure the 
space potential within a minimum-B mirror plasma. During the 
period, 10-A beam injection focused on the target location has been 
achieved with the neutral beam source; investigations of hot ion 
building have been carried out with both a laser produced and a 
washer gun target; calculations modeling the ECRH stabilization 
have been performed, the experimental program defined, and prep- 
arations for the ECRH stabilization investigation undertaken; and 
the high current cesium source and high resolution electrostatic 
analyzer have been developed for the heavy ion beam probe. The 
physics of the ECRH stabilization model is studied, and conditions 
necessary to produce a local potential well for trapping cold ions are 
examined. An analysis of the stabilizing effect of this potential dip on 
the DCLC mode is presented. The heavy ion probe, under develop- 
ment for direct measurement of the mirror plasma space potential, is 
discussed. Using Thomson scattering measurements to calibrate the 
complex response of an electron cyclotron resonance microwave 
radiometer, measurements have been made of the time history of the 
electron temperature for the decaying mirror confined laser plasma 
target with and without streaming plasma stabilization and are 
reported. 


32338 (N—77-29491) Effects of high power CO,-laser pulses on 
matter einwirkung leistungsstarker CO,-laserimpulse auf materie. 
Final report. Hugenschmidt, M.; Vollrath, K.; Baca, W. (Institut 
Franco-Allemand de Recherches de Saint-Louis, 68 (France)). 29 
1976. Contract T/RF-31/RF-310/51140. 36p. (ISL-R—129/76). 

IS PC A03/MF AOl1. 

Theoretical models are described governing conversion of 
coherent radiation energy into thermal or mechanical energy during 
irradiation of a material surface. The physical effects at the surface 
are heating, ablation, and explosive vaporization, as well as the 


formation of a plasma. Experiments were conducted using a pulsed 

CO2 laser at energies of 10 to 30 J. The behavior of various materials 

(metals and dielectrics) was studied as a function of the power 

density in a range between 1MW/sq cm and 1 GW/sq cm. The 

thermodynamic data of the plasma generated was determined from 

optical etre of plasma expansion based on a one-dimension- 
model. 


32339 (UCRL—52389) Theory for laser-induced breakdown over 
vaporizing target surface. Harrach, R.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Dec 1977. Contract W-7405- 
ENG-48. 27p. Dep. NTIS, PC A03/MF AOl1. 

A simple but accurate theoretical model is developed to 
describe the growth of avalanche ionization (breakdown) in the 
blowoff vapor from a laser-irradiated surface. This nonequilibrium 
model is applicable to laser intensities and wavelengths from ap- 
proximately 107 to 10’? 4m*W/cm? for lambda/sub L/*I, the 
square of the laser wavelength times its peak intensity. The model 
pertains only to the early stages of laser-target interaction, from the 
time surface vaporization begins to when first-degree ionization is 
achieved in the vapor. Approximate analytical solutions are found 
for the basic differential equations of the model, and such key 
quantities as breakdown time and threshold values of laser fluence 
and intensity are expressed in terms of simple formulas. With the 
model, we can thus easily predict general trends and specific para- 
metric dependences. The analytical solutions are shown to agree 
well with accurate numerical solutions of the model's equations and 
with documented data on CO, laser-induced breakdown over alumi- 
num targets. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 32465 


32340 (HCP/T4478—01) Introduction to the linear theory of 
tearing instabilities. Hazeltine, R.D. (Texas Univ., Austin (USA). 
Fusion Research Center). Feb 1978. Contract EY-76-C-05-4478. 45p. 
Dep. NTIS, PC A03/MF AO1. 

The reasons why tearing instabilities might bear importantly 
on tokamak performance are considered. The mechanism of tearing 
is described and the method by which this mechanism is analyzed is 
outlined. A survey is given of typical growth rate predictions. 


32341 (ORNL/CSD/TM—S0) Numerical study of the system of 
differential equations for the drift wave in tokamaks. Smith, J.; 
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Whitson, J.C. (Oak Ridge National Lab., Tenn. (USA)). Mar 1978. 
Contract W-7405-ENG-26. 40p. Dep. NTIS, PC A03/MF AOl. 

The following report discusses the authors’ numerical study 
of a form of the drift wave equations which makes use of the usual 
quadratic approximation for the ion Z-function term and the usual 
exponential approximation for the electron Z-function term. Our 
recent work has shown that the electron Z-function term is not well 
represented by the exponential. Nevertheless, the numerical methods 
discussed in this report are similar to those which are applicable in 
the general case using the Z-function for both electrons and ions, 
although the use of the ion Z-function term changes the asymptotic 
behavior of the solutions. 


32342 (PPPL—1402) Resonant decay of finite extent cold elec- 
tron plasma waves. Wong, K.L.; Bellan, P.; Porkolab, M. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Feb 1978. Contract EY-76- 
C-02-3073. 16p. Dep. NTIS, PC A02/MF AO1. 

The parametric decay of a finite extent cold electron plasma 
wave (slow wave) was studied experimentally. Using a frequency of 
@o approximately greater than 10w/sub pi/, it was found that the 
decay waves propagated along the pump wave rather than in the 
Vector Eo x Vector B direction. This is in agreement with the recent 
theoretical predictions of finite length stabilization. 


32343 (PPPL—1418) Stability limit on beta in a tokamak using 
the collisionless energy principle. Rutherford, P.H.; Chen, L.; Ro- 
senbluth, M.N. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
Feb 1978. Contract EY-76-C-02-3073. 17p. Dep. NTIS, PC A02/MF 
A0l. 

It is shown that use of the collisionless, rather than MHD, 
energy principle has little effect on the limiting 8 for stability of a 
tokamak against ballooning modes. 


32344 (PPPL—1426) Effect of magnetic shear on dissipative 
drift instabilities. Guzdar, P.N.; Chen, L.; Kaw, P.K.; Oberman, C. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Mar 1978. 
Contract EY-76-C-02-3073. 13p. . NTIS, PC A02/MF AOl1. 

In this letter we report the results of a linear radial eigenmode 
analysis of dissipative drift waves in a plasma with magnetic shear 
and spatially varying density gradient. The results of the analysis are 
shown to be consistent with a recent experiment on the study of 
dissipative drift instabilities in a toroidal stellarator. 


32345 (UCRL—52399) Non-linear numerical studies of the tear- 
ing mode. Schnack, D.D. Jr. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jan 1978. Contract W-7405-ENG-48. 
234p. Dep. NTIS, PC All/MF AOl1. 

Thesis. 

A non-linear, time dependent, hydromagnetic model is devel- 
oped and applied to the tearing mode, one of a class of instabilities 
which can occur in a magnetically confined plasma when the con- 
straint of infinite conductivity is relaxed. The model is based on the 
eight partial differential equations of resistive 
magnetohydrodynamics (MHD). The equations are expressed as a 
set of conservation laws which conserves magnetic flux, momentum, 
mass, and total energy. These equations are then written in general, 
orthogonal, curvilinear coordinates in two space dimensions, so that 
the model can readily be applied to a variety of geometries. No 
assumption about the ordering of terms is made. The resulting 
equations are then solved by the method of finite differences on an 
Eulerian mesh. The model is applied to several geometries. 


32346 (ORNL-tr—4528) Structure of magnetic field perturba- 
tions during the development of unsteady separation in the Tokamak-6 
installation. Merezhkin, V.G. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). 1977. Translation by S.D. Blalock Jr. of USSR report. 
29p. Dep. NTIS, PC A03/MF AO1. 

A detailed investigation was made of the structure of helical 
perturbations and their developmental dynamics in the separation 
process. Both theory and experiment are described. (MOW) 


PLASMA WAVE PHENOMENA 


32347 (CONF-770538—(Absts.)) Seventh annual symposium on 
the anomalous absorption of intense high-frequency waves. (Michigan 
— Ann Arbor (USA)). 18 May 1977. 67p. of Michigan, Ann 
Arbor. 

From 7. annual symposium on the anomalous absorption of 
intense high frequency waves; Ann Arbor, MI, USA (18 May 1977). 

Abstracts are given for fifty-five papers presented at the 
conference. The papers covered the following topics: profile modifi- 
cation and related phenomena, nonlinear wave-plasma interactions, 
profile modification and resonance absorption, fast particles and 
related phenomena, anomalous transport, magnetic field effects, and 
absorption and other experiments. (MOW) 


32348 (LBL—7234) Universal formula for the quasistatic 
second-order density perturbation by a cold magnetoplasma wave. 
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Kaufman, A.N.; Cary, J.R.; Pereira, N.R. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). 16 Dec 1977. Contract W- 
— vp. (CONF-780113—1). Dep. NTIS, PC A02/MF 
AO0l. 

From 3. conference on RF plasma heating; Pasadena, CA, 
USA (11 Jan 1978). 

Using the general expression for the ponderomotive Hamil- 
tonian, the quasi-static quasi-neutral density change caused by the 
ponderomotive force of a cold magnetoplasma wave of arbitrary 
frequency and polarization is obtained. This formula agrees with and 
extends previous results for unmagnetized and magnetized plasma. 


FUSION POWER PLANT TECHNOLOGY 


(CONF-760266—1) User's perspective on fusion. Ash- 
worth, C.P. (Pacific Gas and Electric Co., San Francisco, Calif. 
(USA)). 1976. 26p. TIC. 

From Conference on energy development) probing the possi- 
ble; Washington, DC, USA (8 Feb 1976). 

The need in fusion, from the electric utilities viewpoint, is for 
fusion to be a real option, not huge, complicated nuclear plants 
costing $10 billion each and requiring restructuring the energy 
industry to provide and use them. A course for future fusion reactor 
work in order to be a real option is discussed. The advantages of 
alternate concepts to the tokamak are presented. (MHR) 


32350 (CONF-770386—(Summ.)) Linear magnetic fusion: sum- 
mary of Seattle workshop. (Department of Energy, Washington, 
D.C. (USA). Div. of Magnetic Fusion Energy). Dec 1977. 58p. Dep. 
NTIS, PC A04/MF AO1. 

From Workshop on linear magnetic fusion; Seattle, WA, 
USA (9 Mar 1977). 

The linear-geometry magnetic confinement concept is among 
the oldest used in the study of high-temperature plasmas. However, 
it has generally been discounted as a suitable approach for demon- 
strating controlled thermonuclear fusion because rapid losses from 
the plasma column ends necessitate very long devices. Further, the 
losses and how to overcome them have not yet received parametric 
experimental study, nor do facilities exist with which such definitive 
experiments could be performed. Nonetheless, the important positive 
attribute, simplicity, together with the appearance of several ideas 
for reducing end losses have provided motivation for continued 
research on linear magnetic fusion (LMF). These motivations led to 
the LMF workshop, held in Seattle, March 9--11, 1977, which 
explored the potential of LMF as an alternate approach to fusion. A 
broad range of LMF aspects were addressed, including radial and 
axial losses, stability and equilibrium, heating, technology, and reac- 
tor considerations. The conclusions drawn at the workshop are 
si : 


32351 (CONF-771056—12) Impact of major design parameters 
on the economics of Tokamak power plants. Abdou, M.A.; Ehst, D.; 
Maroni, V.; Stacey, W.M. Jr. (Argonne National Lab., Ill. (USA)). 
Nov 1977. Contract W-31-109-ENG-38. 33p. Dep. NTIS, PC A03/ 
MF AOl. 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A parametric systems studies program is now in an active 
stage at Argonne National Laboratory. This paper presents a sum- 
mary of results from this systems analysis effort. The impact of 
major design parameters on the economics of tokamak power plants 
is examined. The major parameters considered are: (1) the plant 
power rating; (2) toroidal-field strength; (3) plasma B/sub t/; (4) 
aspect ratio; (5) plasma elongation; (6) inner blanket/shield thickness; 
and (7) neutron wall load. The performance characteristics and 
economics of tokamak power plants are also compared for two 
structural materials (stainless steel and a vanadium alloy). 


32352 (GA-A—14731) Doublet tokamak devices: TNS to demo. 
Harder, C.R.; Kearney, D.W.; Purcell, J.R. (General Atomic Co., 
San Diego, Calif. (USA)). Nov 1977. Contract EY-76-C-03-0167-038. 
21p. (CONF-771056—100). Dep. NTIS, PC A02/MF AO1. 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A series of D-T burning tokamak devices, which range from 
an ignition ‘est reactor (ITR) for the next step (TNS) to a demon- 
stration power reactor (DPR), have been studied at the General 
Atomic Company. The conceptualized series of devices have the 
Doublet plasma shape in common and consequently illustrate a 
complete and iene evolution of a reactor system concept, inclu- 
sive of all applicable subsystems. The reference design of each 
device is summarized including an intermediate upgradable ITR 
design which contains many aspects of an experimental power 
reactor. Emphasis in these design efforts has been placed on close 
integration of physics and engineering considerations. 
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32353 (NRL-MR—3699) Numerical studies of compressibility 
effects in rotating imploding liquid liners. Book, D.L.; Turchi, P.J. 
(Naval Research Lab., Washington, D.C. (USA)). Jan 1978. Con- 
tract EX-76-34-1006. 55p. Dep. NTIS, PC A04/MF AO1. 

The final (minimum radius) state variables of a cylindrically 
imploded rotating liquid liner are computed as functions of p/sub f/, 
the maximum compression achieved, and u/sub infinity/, the veloc- 
ity the liner would attain if allowed to expand without restraint. For 
each choice of p/sub f/ and u/sub infinity/, the rotational speed is 
chosen to just stabilize the Rayleigh-Taylor modes on the inside 
surface. The acceleration of the inner surface is largest prior to 
turnaround, so that the rotational speed required for stabilization is 
close to that found for an equivalent incompressible liner. Near 
turnaround the inner portion of the liner becomes significantly 
compressed, making the efficiency with which the payload plasma is 
heated considerably less than that for an incompressible liner. The 
liner compression produced at turnaround alters the im a por a dy- 
namics and creates a pressure pulse propagating outward analogous 
to a water hammer.” An important favorable effect of compression 
is to extend the dwell period, during which thermonuclear reaction 
rates are maximal. The dependence of compression efficiency and of 
Q, defined as the ratio of thermonuclear yield to total system energy, 
on p/sub f/ and u/sub infinity/ are dispiayed for the parameter 
range of experimental interest. These results are then used to scale 
the system size in terms of allowable mechanical stress to indicate 
optimal peak operating pressures. The sidewall and endwall pressure 
loads are calculated for the same parameter range. 


32354 Engineering parameters for four ignition TNS Tokamak 
reactor systems, Varljen, T.C.; Gibson, G.; French, J.W.; Heck, 
F.M. (Westinghouse Fusion Power Systems, Pittsburgh). pp 76-80 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The ORNL/ Westinghouse program for The Next Step (TNS) 
tokamak beyond TFTR has examined a large number of potential 
configurations for D-T burning ignition tokamak systems. An objec- 
tive of this work has been to quantify the trade-offs associated with 
the assumption of certain plasma physics criteria and toroidal field 
coil technologies. Four tokamak system point designs are described, 
each representative of the TF coil technologies considered, to illus- 
trate the engineering features associated with each concept. Point 
designs, such as the ones discussed: herein, have been used to develo; 
component size, performance and cost scaling relationships whic 
have been incorporated in a digital computer code to facilitate an 
examination of the total design and cost impact of candidate design 
approaches. The point designs which are described are typical, 
however, they have not been individually optimized. The options are 
distinguished by the TF coil technology chosen and include: (1) a 
high field water-cooled copper TF system, (2) a moderate field NbTi 
superconducting TF system, (3) a high field NbsSn superconducting 
TF system, and (4) a high field hybrid TF system with outer NbTi 
superconducting windings and inner water-cooled copper windings. 
Descriptions are provided for the major device components and all 
major support systems including power supplies, vacuum systems, 
fuel systems, heat transport and facility systems. 


32355 (UCID—17737) Engineering parameters of a field-re- 
versed mirror reactor cell. Devoto, R.S.; Carlson, G.A.; Hanson, J.D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
1977. Contract W-7405-ENG-48. 19p. Dep. NTIS, PC A02/MF 
AOl. 

Approximate expressions are given for important engineering 
parameters of a field-reversed mirror reactor. Quantities considered 
are first-wall radius, cell length, and mirror and quadrupole Ioffe-bar 
currents. The formulae have been incorporated into a subroutine 
which is callable from the FRR code used for computing plasma 
properties. Sample results are given. 


32356 (UCRL—52293) System model for analysis of the mirror 
fusion-fission reactor. Bender, D.J.; Carlson, G.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 12 Oct 1977. Con- 
tract W-7405-ENG-48. 88p. Dep. NTIS, PC A05/MF AOI. 

This report describes a system model for the mirror fusion- 
fission reactor. In this model we include a reactor description as well 
as analyses of capital cost and blanket fuel management. In addition, 
we provide an economic analysis evaluating the cost of producin 
the two hybrid products, fissile fuel and electricity. We also furnis! 
the results of a limited parametric analysis of the modeled reactor, 
illustrating the technological and economic implications of varying 
some important reactor design parameters. 


32357 (UCRL—80589) Performance parameters for fusion—fis- 
sion power systems. Bender, D.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1978. Contract W-7405-ENG- 
48. 25p. (CONF-780508—2). Dep. NTIS, PC A02/MF AOl1. 
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From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

As a result of the diverse nature of the hybrid reactor, a 
number of general performance eters are proposed which will 
permit comparison of various hybrid reactor configurations. In addi- 
tion, the relationships developed are used to show that scientific 
feasibility or break-even” for the hybrid reactor is near at hand in 

ion program and that attractive commercial reactors can be 
based on near-term plasma physics. 


32358 Neutron-gamma chemonuclear fusion reactor. Dang, V.D.; 
Steinberg, M. (Brookhaven National Lab., Upton, NY). Nucl. Tech- 
nol.; 36: No. 2, 193-199(Dec 1977). 

A neutron-gamma chemical reactor that is associated with a 
controlled thermonuclear fusion reactor has been investigated. The 
essential feature of this reactor is the absorption of neutron and 
gamma energy by the reactant process stream in the blanket region 
of a fusion reactor. Three process reactions are considered in the 
present study: (1) gaseous: (2) aqueous-phase dissociation of carbon 
dioxide to form carbon monoxide, which would be a source of 
synthesis feed gas for synthetic liquid and us hydrocarbon fuels 
such as gasoline and methane; and (3) formation of ozone from 
oxygen, which can be used for waste water treatment. Blanket 
material, reaction conditions, energy deposition efficiency, and prod- 
uct yield are examined. 


32359 Design related RD and D assessment for TNS. Varljen, 
T.C.; Flanagan, C.A. (Westinghouse Fusion Power Systems Dept., 
Pittsburgh). pp 586-589 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
im Institute of Electrical and Electronics Engineers Inc. 
1977). 


From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A preliminary research, development and demonstration (RD 

and D) needs assessment has been completed for post-TFTR D-T 
ignition tokamaks. The principal performance requirements assumed 
for these machines include demonstration of ignition and burning 
dynamics, without thermal-to-electrical power conversion capability 
and the extended duty cycle associated with Experimental Power 
Reactor Concepts. A programmatic goal was also specified to the 
effect that TNS should be “reactor-technology-forcing” and thus 
provide a focal point for basic fusion energy technology develop- 
ment programs. The assessment consisted of identifying and catego- 
rizing the major TNS design issues perceived at this time as well as 
the scope, timing and cost of resolution. A total of 139 specific RD 
and D tasks were identified in the assessment. Total cost estimate for 
the work is 179M$, exclusive of contigency, escalation and technical 
management. The tokamak hardware systems require the greatest 
share of the effort (68M$ or 38% of the total). Total hardware 
system related RD and D amounts to 131M$ while reactor technol- 
ogy and plasma engineering research amounts to 48M$. 
32360 Technological review of stabilized imploding liner fusion 
systems. Turchi, P.J. (Naval Research Lab., Washington, DC). pp 
604-608 of Proceedings of the seventh symposium on engineering 
= of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
nstitute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The prospects for compact, ultrahigh magnetic field fusion 
reactors based on imploding liner flux compression have recently 
improved dramatically with the successful demonstration of repet- 
itive implosion-reexpansion cycles of rotationally stabilized piston- 
driven, liquid liners. Controlled recovery of liner kinetic energy 
allows reactor dimensions to be minimized, while providing the 
critical elements of safety and repetitive operation necessary for 
serious consideration of imploding liner flux compression techniques 
for power reactors. The basic concept, called LINUS, invloves the 
periodic adiabatic compression of high beta plasma by the implosion 
of a surrounding liquid metal surface, (the “liner’’). The use of large 
radius-ratio compression (approximately 30:1) to attain fusion tem- 
peratures adiabatically from initially modest plasma temperatures 
(approximately 100 eV), combined with the free piston liner driving 
technique results in a high density fusion plasma surrounded by a 
thick layer of liquid metal. For reactor size systems, the liner 
thickness is sufficient to permit tritium-breeding in lithium-bearing 
liners and to reduce substantially the neutron flux to the permanent 
portions of the reactor system. In this way, the liner serves not only 
as the primary reactor energy transducer, but also as the “first wall’, 
initial thermal reservoir, and reactor blanket. Thus, in addition to 
providing high energy density reactors, the LINUS concept should 
allow sev: other critical fusion engineering problems to be han- 
dled in a single, simplified manner. The basid concept and results are 
reviewed and several problem areas involved in high energy density, 
controlled liner implosion systems are discussed. 
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32361 Fusion reactor development scenarios for the laser solenoid 
concept. Rose, P.H.; Steinhauer, L.C.; ee (Mathematical 
Sciences Northwest, Inc., Bellevue, WA). pp 609-613 of Proceedings 
of the seventh symposium on engineering problems of fusion re- 
search. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A program is described which overcomes some size problems 
by utilizing the fusion-fission hybrid or symbiotic technology to 
produce fuel for the installed LWR capacity, eliminating reliance on 
early fusion reactors for base load power, and taking advantage of 
the reduced technological demands of the fusion-fission hybrid to 
allow earlier introduction of these systems. The use of the fusion- 
fission hybrid to breed fuel for the LWR economy not only takes 
advantage of a very effective breeder, but also combines the techno- 
logical development of the breeder and fusion power into a single, 
more cost effective program. Once a fusion hybrid breeder economy 
is established, the advent of pure fusion power will involve a much 
smaller, relatively risk-free technological development. The pro- 
posed wy is demonstrated by a series of ee designs 
using the solenoid fusion concept as an example. It will be 
shown that the fusion-fission hybrid power plant is a project whose 
engineering requirements appear quite reachable at the present time 
and that with better knowledge of the physics and technology, 
smaller fusion power plants which have very attractive characteris- 
tics for the utility industry should be possible at a later time. 


32362 Energy balance studies for a pulsed, demonstration toka- 
mak-fusion-reactor. Bobbio, S. (Univ. of Naples). pp 620-624 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A computing procedure to analyse the energy-balance of a 
power station including a pulsed Tokamak reactor is reported; some 
preliminary numerical results are also presented. 


32363 Design review of the TEXT Fusion Plasma Research Fa- 
cility. Gentle, K.; Brower, D.; Caldwell, G.; Cardwell, G.; Floyd, J.; 
Harris, W.; Hutchins, S.; Patterson, D.; Wildi, P. (Univ. of Texas, 
Austin). pp 630-633 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. a on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The TEXT Tokamak Fusion Plasma Research Facility to be 
built at the University of Texas at Austin is designed to provide a 
hot, well confined plasma suited for, as examples, extensive studies 
of atomic physics, diagnostics development, heating processes, and 
transport. The facility, which will include complete basic diagnostics 
and a computerized data acquisition system as well as ancillary 
laboratory facilities, will be available to scientists throughout the 
nation. This paper reviews the design of the facility. Individual 
aspects of the design are discussed in more detail in other papers 
presented in this conference. 


32364 JET Project: technical developments, status of the manu- 
facturing work in industry, administrative and managerial aspects. 
Bertolini, E. (Culham Lab., Abingdon, Eng.). pp 638-643 of Pro- 
ceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The Joint European Torus (JET) is the largest experimental 
device foreseen in the five year fusion plan (1976 to 1980) of the 
European Economic Community (EEC) and it represents about 20% 
of the total cost of the programme. The basic machine design, the 
individual items and the overall cost estimates were completed by 
June 1975, while the detailed design was finished during 1976, 
together with the preparation of purchase specifications for major 
machine components. Tenders covering more than 50% of the total 
JET cost (all within the estimates) have been obtained and the first 
Stages of manufacturing contracts for up to 30% of the JET hard- 
ware budget have already been placed (namely manufacture of the 
Toroidal Field Coil Copper, the Toroidal Magnet, the Vacuum 
Vessel Bellows and the Vacuum Vessel Rigid Sectors), by using up 
the money available for long delivery items during the Design 
Phase. The extensive quarrels about the siting and the management 
structure for the JET Construction Phase, have prevented the JET 
Team placing more manufacturing orders, due to the lack of a “go- 
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ahead” decision and the consequent shortage of staff and allocated 
money. 


32365 Breeding of fissile fuel. Kostoff, R.N. (Energy Research 
and Development Administration, Washington, DC). pp 1053-1058 
of Proceedings of the 12th intersociety energy conversion engineer- 
ing conference. Vol. II. La Grange Park, IL; American Nuclear 
Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P2. 

Fusion-Fission breeder systems (Hybrids) have been reviewed 
in detail, and compared briefly with Electronuclear breeders and fast 
breeders. by meng’ hybrids can produce 700 to 900 KG/GW(th) 
per year of fissile fuel and can fuel 4 to 6 LWR’s (or devices of 
similar performance) of the same thermal output, while fast breeders 
can produce 70 to 150 KG/GWith) per year of fissile fuel. Depend- 
ing on fast breeder costs, hybrids could cost 1.5 to 2.5 times LWR 
costs (for similar thermal output systems) and still remain competi- 
tive. Hybrid reactor studies indicate costs in this range. For an 
Electronuclear breeder with a beam conversion efficiency of 50% 
and the same uranium oxide blanket as a hybrid, and with a hybrid 
plasma Q of unity, the Electronuclear breeder requires about four 
times as much input energy per breeding neutron as does the hybrid. 
In this case, the ratio of Electronuclear breeder fissile fuel costs to 
hybrid fissile fuel costs is about 2.5. 


32366 Laser heated solenoid proof-of-concept experiment (PCX) 
facility. DeHart, T.E.; Zumdieck, J.F.; Hoffman, A.L.; Lowenthal, 
D.D.; Crawford, E.A.; Parry, B. (Mathematical Sciences Northwest, 
Inc., Bellevue, WA). pp 1619-1623 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. II. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The total facility, including laser, magnet, focusing optics, 
instrumentation and control, its design problems, and its current 
performance are discussed. Preliminary results from plasma heating 
experiments are discussed. (MOW) 


32367 Design of the blanket and shield for a high-field compact 


tokamak reactor (HFCTR). Cook, D.L.; Lidsky, L.M.; Herring, S.; 
Stephany, W. (Massachusetts Inst. of Tech., Cambridge). pp 1713- 
1717 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. II. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

A preliminary design of the blanket and shield system for a 
compact (R = 6 m), high-field (6 to 8 Tesla on axis) tokamak power 
reactor has been completed. The blanket concept separates the 
functions of tritium breeding and cooling by using liquid lithium as 
the breeding material while cooling the first wall and the breeding 
region with the molten salt FLIBE (2LiF.BeF2). The lithium is 
pumped at a rate just sufficient to extract the tritium. Because of its 
high density and low electrical conductivity, FLIBE can provide 
adequate heat removal with a minimum of pumping power (10 MW) 
at high neutron wall loadings (2 to 4 MW/m?) in intense magnetic 
fields in a small-size blanket (blanket + shield = 1.0 to 1.3 meters). 
The blanket consists of a FLIBE-filled tubular TZM first wall, a 
series of breeding regions (95% lithium, 5% TZM) cooled by 
FLIBE channels, a graphite moderator/reflector, and a stainless- 
steel reflector. The shield is a mixture of stainless-steel and boron 
carbide. A vacuum gap between the graphite and stainless-steel 
serves as a thermal break, allowing the blanket to be operated at 
high temperature while the shield is maintained at low temperature. 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 30936 


32368 (IAE—2579) Effect of neutron constants neutron calcula- 
tion of a thermonuclear reactor blanket. Markovskii, D.V.; Shatalov, 
G.E.; Yan’kov, G.B. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1975. 
12p. (In Russian). Dep. NTIS (US Sales Only), PC A02/MF AOl. 

The to-day data needs for the neutron calculation of a ther- 
monuclear reactor blanket are reviewed. For ‘pure’ and hybrid 
reactors based on the Tokamak, the sensitivity of parameters to the 
neutron spectra in the 7Li(n, n’a)T and 7°*U(n, f) reactions is found. 


32369 (ORNL/TM—6220) Ripple bundle divertor for tokamaks. 
Sheffield, J.; Dory, R.A. (Oak Ridge National Lab., Tenn. (USA)). 
4 1978. Contract W-7405-ENG-26. 17p. Dep. NTIS, PC A02/MF 
AOl. 
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The bundle divertor, designed for density and impurity con- 
trol, has been successfully applied on the DITE tokamak. In this 
application it is subject to high stresses and is restricted to short 
pulses and low toroidal fields. A new version is made possible by 
fitting the vacuum vessel close to the toroidal coils. This allows the 
plasma to exist in the outer regions of higher toroidal field ripple. 
This ripple bundle divertor should operate at lower stresses and for 
longer pulses at higher magnetic fields. 


32370 (UCRL—80651) Nuclear design of fast hybrid blankets. 
Lee, J.D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 23 Jan 1978. Contract W-7405-ENG-48. 2lp. (CONF- 
771155—2). Dep. NTIS, PC A02/MF A011. 

From 2. DMFE hybrid reactor meeting; Washington, DC, 
USA (2 Nov 1977). 

The objective of this presentation is to: (1) present the physi- 
cal motivation for fusion-fission hybrids, (2) outline design consider- 
ations for hybrid blankets, and (3) discuss the nuclear performance 
potential of hybrid blankets. 


32371 (UWFDM—223) Thermal, mechanical, and neutronic 
design considerations for a graphite structure LizO cooled blanket. 
Sze, D.K.; Sviatoslavsky, I.N.; Cheng, E.T.; Avci, H.I. (Wisconsin 
Univ., Madison (USA). Dept. of Nuclear Engineering). Oct 1977. 
Contract EY-76-S-02-2272. 17p. NTIS, MF AO. 

Portions of document are illegible. 

A graphite blanket cooled by gravitational flow of lithium 
oxide is introduced. Due to the low pressure of the blanket, the first 
wall is no longer required as the vacuum boundary. The mainte- 
nance and repairment of such a first wall will be much simplified. 
Redundancy of the first wall is a built in function. Many problems 
remain to be solved; among which the most critical ones are blanket 
vacuum problem, ceramic technology, vacuum heat transfer. Much 
further work is required to establish the feasibility of this concept. 


32372 Nuclear analysis of a tokamak experimental power reactor 
conceptual design. Abdou, M.A.; Jung, J. (Argonne National Lab., 
IL). Nucl. Technol.; 35: No. 1, 51-79(Aug 1977). 

Detailed nuclear analysis of a reference conceptual design for 
a tokamak experimental power reactor (EPR) is presented. The 
reference EPR has a 6.25-m major radius and a 2.1-m minor radius 
circular plasma with a nominal neutron wall loading of 0.5 MW/m?2. 
A 0.28-m-thick blanket of stainless steel surrounds a stainless-steel 
vacuum vessel. The inner shield consists of stainless steel and BsC 
and is 0.58 m thick. The 0.97-m-thick outer shield employs lead 
mortar, stainless steel, and graphite. The neutronics results in the 
first wall and blanket vary significantly in the poloidal direction due 
to an outward shift in the deuterium-tritium neutron source distribu- 
tion and the toroidal curvature. The infinite cylinder approximation 
overestimates response rates in the first wall compared with toroidal 
geometry calculations. Neutral beam lines, vacuum ducts, and other 
penetrations of the blanket and bulk shield represent large (approxi- 
mately 0.6- to 1.0-m? cross section) streaming paths for neutrons and 
require special shielding. A special 0.75-m-thick annular shield sur- 
rounds the neutral beam duct after it exists from the bulk shield and 
extends beyond the toroidal field coil and out to the beam injectors. 
A pneumatically operated movable shield plug, opening during the 
pumpdown phase and closing during the plasma burn, is selected as 
the principal design option for shielding the evacuation ducts. 


32373 PDX overview and status report. Joyce, J.B. (Princeton 
Univ., NJ). pp 634-637 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The PDX device is designed to maximize information on the 
effectiveness of poloidal divertors in controlling impurities in large, 
high-temperature, collisionless plasmas. All present-day divertor ex- 
periments, including those under construction, involve medium- 
temperature, semi-collisional plasmas, both in the confinement and 
divertor regions. The PDX studies will thus be more directly rele- 
vant to reactor-like tokamaks of the future. PDX is also unique in 
providing sufficient flexibility for a general study and comparison of 
the most promising poloidal divertor geometries and techniques that 
are known at present. General design features of the machine are 
described in the following paragraphs. 


32374 Thermal, mechanical, and neutronic design considerations 
for a graphite structure LixO cooled blanket. Sze, D.K.; Sviatos- 
lavsky, I.N.; Cheng, E.T.; Avci, H.I. (Univ. of Wisconsin, Madison). 
pp 1471-1477a of Proceedings of the seventh symposium on engi- 
neering problems of fusion research. Vol. II. Lubell, M.S. (ed.). New 
York; Institute of Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 
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A graphite blanket cooled by gravitational flow of lithium 
oxide is introduced. Due to the low pressure of the blanket, the first 
wall is no longer required as the vacuum boundary. The mainte- 
nance and repair of such a first wall will be much simplified. 
Redundancy of the first wall is a built in function. Many problems 
remain to be solved; among which the most critical ones are blanket 
vacuum problem, ceramic technology, vacuum heat transfer. Much 
further works are required to establish the feasibility of this concept. 


32375 Blanket structure design for JAERI Ex tal Fusion 
Reactor. Sako, K.; Minato, A. (Japan Atomic Energy Research Inst., 

Tokai). pp 1490-1494 of Proceedings of the seventh —— on 

engineering problems of fusion research. Vol. II. Lubell, M.S. (ed.). 

CST) York; Institute of Electrical and Electronics Engineers, Inc. 
1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

Structure design of blanket in JAERI Experimental Fusion 
Reactor (JXFR) has been carried out. The thermal and structure 
analysis of the blanket based on this design are described in this 
paper. The stress analysis of a unit blanket vessel made of Type 316 
Stainless steel with a square shaped cross section under internal 

ure of 12kgf/cm?(1.176MPa) was carried out. Two-dimensional 
ite element method was employed in the analysis. Both free- 
standing case and the case with interaction between adjacent blanket 
vessels were considered. It has been found that without the interac- 
tion between the vessels, the tritium breeding ratio of 0.9 is unobtain- 
able since the volume fraction of stainless steel becomes too os 
free-standing case. Thermal and hydraulic analysis of the blanket 
first wall under normal operation and abnormal conditions was 
carried out. The cases with and without a protection wall were 
studied and the effectiveness of the protection wall was demonstrat- 
ed. Creep-fatigue interaction of the first wall based on the tempera- 
ture changes was evaluated and the limitation to the life-time of the 
wall was estimated. The electromagnetic forces in case of the plasma 
disruption were also roughly estimated. From the analysis and 
evaluation conducted, a feasibility of the blanket vessels for the 
experimental fusion reaction reactor has been shown. However, 
more detailed studies including those on the problems in the fabrica- 
tion process are believed to be necessary. 


32376 Neutronics and thermal hydraulics of a tokamak hybrid 
blanket. Perry, R.T.; McKinnon, M.A.; Teofilo, V.L.; Aase, D.T. 
(Battelle Pacific Northwest Labs., Richland, WA). pp 1624-1627 of 
Proceedings of the seventh symposium on anes problems of 
fusion research. Vol. II. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1977). 

From 7. a on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The design of a fissile fuel outside blanket adapted to the 
Tokamak Engineering Test Reactor (TETR) has been based upon 
near term technology. The modular blanket is composed of fuel 
rods, containment canisters, and helium coolant ducting with 316 SS 
being the material for both blanket structure and the cladding of the 
natural UO; fuel pins. Neutronic and thermal hydraulic scoping 
calculations were made to determine the blanket power and plutoni- 
um paces rates, the peak cladding and coolant temperatures, as 
well as time-temperature response of fuel rods and coolants. The 
thermal hydraulic analysis was performed with the COBRA-IV-1 
code with the power density distributions determined by ANISN 
neutronic transport computations. The resulting fluid conditions 
indicate a minimum coolant volume fraction of between 30 and 40%. 
Based on a power cycle of 50 seconds on and 10 seconds off, the 
cyclic temperature variations of the fluid and cladding will be 200°F 
and 300°F respectively. However, the temperature gradient along 
the radially situated fuel pins and the peak cladding temperatures are 
high even though the concomitant effects of Pu thermal power 
density buildup have been neglected. 


32377 Applicability of thin falling liquid films to the laser-fusion 
wetted-first-wall concept. Hoffman, M.A.; Potts, W.W. (Univ. of 
California, Davis). pp 1632-1636 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. II. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The possible application of thin, falling liquid films to protect 
the inner walls of future laser fusion reactors is discussed. It has been 
ovens that the relatively smooth initial region of a falling liquid 
ilm can provide the nearly uniform liquid thickness on the order of 
a few hundred micrometers required to prevent radiation and plasma 
ions from the fusion micro-explosion from seriously damaging the 
solid first wall. In order to extend the existing results on liquid films 
to the higher surface tension numbers characteristic of alkali metals, 
experiments using hot water on a vertical plate were run primarily in 
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the wavy laminar flow regime. Results show that very low minimum 
flow rates can fully wet the surface provided that the surface is 
carefully cleaned and preconditioned. It is also shown that both the 
wave inception distance and the equilibrium wave amplitude de- 
crease as the surface tension number increases for a given flow 
Reynolds number. Based on these results, it appears that falling 
liquid lithium films can be used for the fusion application only if 
appreciable liquid surface roughness is permissible. 


32378 Plasma engineering problems associated with superthermal 
fusion products. Miley, G.H.; Petrie, T.; Meka, P.R.; Hively, L.; 
Wang, M. (Univ. of Illinois, Urbana). pp 1673-1677 of Proceedings 
of the seventh symposium on engineering problems of fusion re- 
search. Vol. II. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The fate of high-energy fusion-products is a crucial question 
for reactor development relative to: plasma heating, first wall bom- 
bardment, “ash” build-up, and possible induced instabilities. Compu- 
tational studies of alpha particle transport in tokamak systems are 
described that address these problems. An experiment that has been 
proposed to help verify the transport theory is also discussed. 


MAGNET COILS AND FIELDS 


REFER ALSO TO CITATION(S) 31358, 31541, 31544, 31545, 
32211, 32330, 32431, 32484 


32379 (BNL—22594) Deals magnet concept: applications and 
development. Powell, J.; Hsieh, S.Y.; Lehner, J. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). Mar 1977. Contract EY-76-C-02- 
0016. 37p. Dep. NTIS, PC A03/MF AO1. 

The important highlights of the applination of the DEALS 
(Demountable Externally Anchored Low Stress) magnet system to 
MFE Tokamak devices are presented. Benefits of the concept for the 
construction of superconducting toroidal field coils are outlined. 
Emphasis is placed on the application of DEALS to a high field 
collisional Tokamak device and various design parameters for such a 
device and the corresponding DEALS coils are listed. An engineer- 
ing Tokamak of PLT size is described in which the DEALS concept 


could be thoroughly evaluated. Design parameters for two engineer- 
ing Tokamak concepts are given. A proposed development program, 
whose aim is to evaluate and prove the DEALS idea, and if 
successful, implement it as fast as possible in MFE designs, is 
outlined. 


32380 (GA-A—14694) Superconducting OHMIC heating coil 
system for TNS (the next step). Purcell, J.R. (General Atomic Co., 
San Diego, Calif. (USA)). Nov 1977. Contract EY-76-C-03-0167. 
13p. (CONF-771132—5). Dep. NTIS, PC A02/MF AO1. 

From Seminar on energy storage, compression and switching; 
Canberra, Australia (15 Nov 1977). 

The General Atomic/Argonne National Laboratory TNS 
design is a tokamak that utilizes a superconducting ohmic heating 
coil. This coil is called an E-coil because it generates an electric field 
within the plasma. The E-coil system supplies the magnetic flux 
change (volt-seconds) through the tokamak bore which induces and 
sustains the toroidal plasma current. The plasma current, in turn, 
generates an encircling poloidal field which provides the plasma 
containing pressure. Located within the bore formed by the toroidal 
field B-coil centerpost sections is the main portion of the E-coil 
which is a solenoid winding. Additional E-coils are disposed around 
the outside of the B-coil envelope in order to reduce the fringing 
field which penetrates the B-coils and plasma. The coil consists of 60 
individual coils connected in parallel. 


32381 (PPPL—1415) Magnetic surfaces in the reversed field 
geometry. Boozer, A.H. (Princeton Univ., N.J. (USA). Plasma Phys- 
ics Lab.). Jan 1978. Contract EY-76-C-02-3073. 12p. Dep. NTIS, PC 
A02/MF AOl. 

The achievement of field reversal is shown not to ensure a 
closed magnetic geometry. The closure of the reversed field geome- 
try is found to be critically dependent on the shape of the toroidal 
component of the magnetic field no matter how small it may be. 


32382 (PPPL—1425) Model for magnetic reconnection. Adler, 
E.A.; Kulsrud, R.M. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). Mar 1978. Contract EY-76-C-02-3073. 30p. Dep. NTIS, PC 
A03/MF AO1. 

A forced reconnection problem was modeled by two infinite 
wires that are embedded in a plasma which carry parallel currents. 
They are brought together at a specified rate. The distance between 
the wires is taken as 2a(l-e/sup wt/). For small displacements, the 
hydromagnetic equations can be linearized and solved asymptotical- 
ly. For larger displacements, the plasma behavior can be estimated 
by use of scaling arguments. We determine a local velocity of 
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magnetic reconnection and show that it is essentially equal to the 
maximum possible reconnection velocity (that of the corresponding 
vacuum case) up to the time when this velocity approaches the local 
Alfven speed. We compare the details of our solution with the 
Sweet-Parker and Petschek reconnection theories. 


32383 (UCRL—5003 1-76) Superconducting magnet development. 
Program annual report, July 1975—September 1976. Deis, D.W.; 
Cornish, D.N.; Zbasnik, J.P.; Nelson, R.L.; Sackett, S.J.; Taylor, 
C.E. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 22 Jul 1977. Contract W-7405-ENG-48. 66p. Dep. NTIS, PC 
A04/MF AOl1. 

During FY76 Lawrence Livermore Laboratory (LLL) con- 
tinued its development of niobium tin (NbsSn) conductors and its 
design support for the mirror fusion test facility (MFTF) supercon- 
ducting magnet. Three highlights came from within the Laboratory. 
LLL completed its cryogenic tensile-test apparatus for NB3Sn strain 
measurements. Over at MFTF, engineers ordered 2100 m of proto- 
type material for a 1-m test coil. People at the high-field test facility 
(HFTF) released some components for fabrication; delivery was 
scheduled for early FY77. Outside LLL several subcontractors 
advanced NbsSn manufacturing technology. One advance, in partic- 
ular, improved conductor current densities at 12 T. 


32384 (WFPS-TME—057) Engineering design solutions of flux 
swing with structural requirements for ohmic heating solenoids. Smith, 
R.A. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Fusion 
Power Systems Dept.). 30 Sep 1977. Contract W-7405-ENG-26. 12p. 
(CONF-771029—206). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Here a more detailed publication is summarized which pre- 
sents analytical methods with solutions that describe the structural 
behavior of ohmic heating solenoids to achieve a better understand- 
ing of the relationships between the functional variables that can 
provide the basis for recommended design improvements. The solu- 
tions relate the requirements imposed by structural integrity to the 
need for producing sufficient flux swing to initiate a plasma current 
in the tokamak fusion machine. A method is provided to perform a 
detailed structural analysis of every conducting turn in the radial 
build of the solenoid, and computer programmed listings for the 
closed form solutions are made available as part of the reference 
document. Distinction is made in deriving separate models for the 
regions of the solenoid where turn-to-turn radial contact is main- 
tained with radial compression or with a bond in the presence of 
radial tension, and also where there is turn-to-turn radial separation 
due to the absence or the loss of bonding in the presence of would be 
radial tension. The derivations follow the theory of elasticity for a 
body possessing cylindrical anisotropy where the material properties 
are different in the radial and tangential directions. The formulations 
are made practical by presenting the methods for reducing stress and 
for relocating the relative position for potential turn-to-turn radial 
delamination by permitting an arbitrary traction at the outer radial 
surface of the solenoid in the form of pressure or displacement such 
as may be applied by a containment or a shrink fit structural 
cylinder. 


32385 Magnet conceptual design for a high field tokamak reactor. 
Williams, J.E.C. (Francis Bitter National Magnet Lab., Cambridge, 
MA); Hay, R.D.; Okabayashi, M. pp 625-629 of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
I. Lubell, M.S. (ed.). New York; Institute of Electrical and Electron- 
ics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A high field and high power density compact tokamak reac- 
tor design has been developed requiring a relatively simple and 
flexible equilibrium field system. A conceptual modular design of the 
magnetic system has been described which permits simple access for 
maintenance, servicing and component replacement. The high toroi- 
dal field approximately 7 to 8 T and consequent low B/sub p/ with 
high power density should permit a lower capital cost compact 
demonstration reactor in three ways: 1, the total volume of material 
is much reduced; 2, the stored energy in the field is less, requiring 
less imput power and 3, the neutral beam power to reach ignition is 
reduced significantly. 


32386 Stability analysis of composite superconductors by thermal 
analyzer digital computer program. Krause, R.P.; Christensen, E.H. 
(General Dynamics Convair Division, San Diego, CA). pp 685-689 
of Proceedings of the seventh symposium on engineering problems 
of fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A digital simulation of a copper-stabilized, pool-boiling super- 
conductor driven normal by discrete energy inputs and subsequently 
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recovering by cold-end conduction or unconditionally with current 
sharing was analyzed using a Cyber 70 computer. Thermal Analyzer 
Computer Program P4560B, developed by General Dynamics Con- 
vair Division, was used for this analysis. The simulation was de- 
signed to represent sections of typical 10,000-ampere conductors 
applicable to the Large Coil Program. The analytical power of this 
tool for examining stability in either the end-conduction or full 
recovery mode is characterized by the ability to accommodate all 
heat transfer rates, fluxes, and thermophysical properties as functions 
of temperature and/or time. Three-dimensional heat diffusion per- 
mits design analysis of heat flow attenuation in three orthogonal 
directions caused by fabrication and material peculiarities. Further, 
lateral gradients in large conductors caused by cross-sectionally 
local heat inputs (such as test heaters) and non-uniform net heating 
caused by variations in the laterally localized ratio of boiling heat 
transfer surface to cross-sectional area may be examined. Typical 
results in the form of temperature profiles along the length of the 
conductor show the dynamic development and evolution of the 
normal zone and normal front velocities during cold-end conduction 
recovery and, for unusual drying sequences, during propagation. For 
magnets with credible long normal zone development, the emphasis 
is toward unconditional/full recovery and its achievement is demon- 
strated analytically through the application of probable boiling heat 
fluxes for the conductor/channel configuration. Stability is analyti- 
cally shown to be further enhanced using coating augmented boiling 
heat fluxes. Application of the detailed results to the mapping of 
stability margins throughout the conductor winding pack is summa- 
rized. 


32387 Cryostabilization of large superconducting magnets using 
pool boiled helium II, Van Sciver, S.W. (Univ. of Wisconsin, Madi- 
son). pp 690-694 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Large superconducting magnets such as the toroidal field 
coils of Tokamak reactors may have significantly improved perform- 
ance if cooled with superfluid helium (T approximately 1.8 K) rather 
than normal atmospheric pool boiled helium (T approximately 4.2 
K). A comparison of the two methods of cooling is presented with 
emphasis on heat transfer. The basis for the analysis is a laboratory 
measurement of heat transfer for aluminum to He II, the important 
features of which are summarized. The UWMAK III TF coil 
conductor design is discussed as an example of improved design 
performance at 1.8 K compared to its planned use at 4.2 K. 


32388 Superconducting magnets for fusion reactors: the problem 
of a reliable and effective cooling system. Pasotti, G.; Spadoni, M. 
(CNEN, Frascati, Italy). pp 700-702 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The today’s situation of the experiment towards a fusion 
reactor seems to imply that in the near future a superconducting 
magnet system has to be used. A reliable and effective cooling 
system is one of the fundamental steps towards the reliability of the 
whole magnet system. This paper deals with the advantages of 
cooling systems based on forced circulation of liquid helium in 
hollow conductors. Available experimental data on forced flow of 
supercritical, subcooled and boiling helium are discussed. The analy- 
sis shows that, for the large superconducting magnets of a fusion 
reactor, forced circulation of two-phase helium seems to be very 
attractive. In view of the scatter of data, we are designing an 
experimental set up to study heat transfer, stabilization and hydro- 
dynamic features in forced flow cooling. 


32389 Superconducting -. systems for the ANL—EPR 
design. Turner, L.R.; Wang, S.T.; Kim, S.H.; Huang, Y.C. Smith, 
R.P. (Argonne National Lab., IL). pp 746-750 ‘of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
I. Lubell, M.S. (ed.). New York; Institute of Electrical and Electron- 
ics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The magnet systems for the current Argonne experimental 
power reactor (EPR) design build on the earlier designs but incorpo- 
rate a number of improvements. The toroidal field (TF) coil system 
consists of 16 coils of the constant tension shape, with NbTi, copper, 
and stainless steel as superconductor, stabilizer, and support material 
respectively. They are designed for 10 T operation at 3.7 K or 9 T 
operation at 4.2 K. The ohmic heating (OH) coil system consists of a 
central solenoid plus ten other coils, all located outside the TF coils 
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for ease of maintenance. The NbTi-copper coils are cryostable and 
operate at 4.2 K. The solenoid is segmented, with rings of insulation 
between segments to transfer the centering force from the TF coils 
to an insulating cylinder inside the OH solenoid. Locating the OH 
solenoid inside the support cylinder plus raising the central field to 8 
T, enables the OH system to develop more volt-seconds than the 
earlier designs, even though the plasma major radius is smaller. The 
superconducting equilibrium field coils, also outside the TF coils, 
provide the field pattern required for a D-shaped plasma. 


32390 Computational model for superconducting toroidal-field 
magnets for a tokamak reactor. Turner, L.R.; Abdou, M.A. (Argonne 
National Lab., IL). pp 762-766 of Proceedings of the seventh sympo- 
sium on engineering problems of fusion research. Vol. I. Lubell, 
M.S. (ed.). New York; Institute of Electrical and Electronics Engi- 
neers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A computational model for predicting the performance char- 
acteristics and cost of superconducting toroidal-field (TF) magnets 
in tokamak reactors is presented. The model can be used to compare 
the technical and economic merits of different approaches to the 
design of TF magnets for a reactor system. The model has been 
integrated into the ANL Systems Analysis Program. Samples of 
results obtainable with the model are presented. 


32391 Approach to the modelling of the TESPE coils for FEM 
calculations. Arendt, F. (Kernforschungszentrum, Karlsruhe, Ger.); 
Dustmann, C.H.; Friesinger, G.; Evans, D. pp 767-771 of Proceed- 
ings of the seventh symposium on engineering problems of fusion 
research. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

An approach to obtain reliable input data for FEM calcula- 
tions of the TESPE coils is described. First measurements have been 
made to provide an indication of the anisotropic behavior of a 
winding package. The packages investigated consist of a composite 
of copper/NbTi, solder, stainless steel and glass fabric laminated 
with epoxy resin. 


32392 Toroidal field coil stress analysis: as planned and executed 
for the TFTR. Chen, S.J.; Heifetz, J. (Ebasco Services, Inc., New 
York). pp 782-790 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
im Institute of Electrical and Electronics Engineers Inc. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Preliminary discussions are given for the TF coils; their 
physical layout, design loads, and computational models. (MOW) 


32393 3-D solid finite element for heterogeneous materials. 
Chang, H.; Huang, N.S.; Chiou, C.Y. (Ebasco Services, Inc., New 
York). pp 791-796 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
ion Institute of Electrical and Electronics Engineers Inc. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The TFTR coils are composed of a bundle of copper wind- 
ings which are bound together by insulation materials. A 3-D solid 
composite element is developed and implemented into the finite 
element code NASTRAN Level 16 for the stress analysis of the 
TFTR coils. One single element will be able to simulate the compos- 
ite action of the copper/insulation bundle at stiffness generation and 
give detail stress distribution in both copper and insulation material 
at stress recovery. For heterogeneous material like the copper/ 
insulation bundle, there are both strain and stress discontinuities 
across the interface of the two materials. In order to release the 
constraints at discontinuities, new shape functions are introduced. In 
this paper, the shortage of regular solid isoparametric elements in 
simulating composite action, the formulation of the composite ele- 
ment theory, the form of the new shape functions methods to 
introduce these shape functions into the element, and the method for 
stress recovery are discussed. In addition, example problems to 
validate the formulation and the implementation are presented. 


32394 Magnetic forces in the PDX toroidal field coils. Dreskin, 
S.A. (Princeton Univ., NJ). pp 797-801 of Proceedings of the sev- 
enth ere on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 
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See CONF-771029—P1. 

A detailed analysis of the magnetic force distribution in a 
PDX TF coil has been completed. The results are depicted graphi- 
cally in the form of families of curves which illustrate the functional 
dependence of the centering and vertical forces on radius and 
angular position in the curved region of the racetrack. The TF coil is 
simulated by its separation into three regions: region I is considered 
to be a current-carrying rod of souteaiete cross-section; region II is 
considered to be a circular coil of rectangular cross-section; region 
III is comprised of the inner legs and those of the shaved 
curved sections of adjacent coils which are sufficiently close to one 
another to justify the treatment of this region as a “1/R” region. 
Centering force values as a function of theta for a single TF turn, are 
shown in figure 4. Vertical force values as a function of theta, for a 
single TF turn, are shown in figure 5. 


32395 Stress analysis of the TEXT TF coil. Cardwell, G.L.; 
Becker, E.B.; Willis, D.N. (Univ. of Texas, Austin). pp 802-804 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

This paper is concerned with analyses of the TF coil stresses 
and deformations and the loading of the coil supporting structures. 
The TEXT TF coil system consists of 16 coils symmetrically placed 
about the tokamak axis. Each of the 16 identical coils is composed of 
6 1'/s inch thick copper plates, each plate constituting a single turn. 
The 6 plates are series connected electrically and are bolted and 
epoxy bonded together to increase the out of plane flexural rigidity 
of the coil. The finite element model used in the analysis of the TF 
coil is described. The major results of the analysis are presented. The 
ability of the iron core to provide lateral support for the TF coil via 
friction is described. (MOW) 


32396 Stress analysis of anisotropic B/sub T/-coils sliding inside 
their frame. Belitz, H.J. (Kernforschungslage, Juelich, Ger.); Con- 
rads, H.; Giesen, B.; Schwarz, U.; Schomburg, U. pp 805-807 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A two-dimensional FEM-stress analysis is described. It can 
treat the laminate in full detail without becoming too involved. It is 
especially suited to be used during the design phase of a coil system. 


32397 Contact problems with constraint finite elements used in 
stress analysis for B/sub T/-coils. Schomburg, U. (Institut fuer 
Technische Mechanik der RWTH, Aachen). pp 808-812 of Proceed- 
ings of the seventh symposium on engineering problems of fusion 
research. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The bobbins of the B/sub T/-coils of the TEXTOR experi- 
ment are intended to slide inside their supporting steel cases. There- 
fore the bobbin and the steel case are considered as two elastic 
bodies being in quasistatic contact. The contact region is initially 
unknown. To solve this contact problem with the FEM constraint 
finite elements (derived from the penalty optimization method) have 
been used in the contact region. To simplify the presentation we 
consider only the two-dimensional plane stress problem in the plane 
of the bobbin. 


32398 PDX PF power tests. Brown, G.M.; Heitzenroeder, P.J. 
Jr. (Princeton Univ., NJ). pp 814-816 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. I. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Power tests have been performed on the poloidal coil systems 
of the PDX machine to verify the engineering designs. The tests 
included both steady-state and pulsed current operating modes. The 
steady-state current levels were gradually increased to their maxi- 
mum ratings, which ranged from 1.0 to 3.0 kA and the outlet water 
temperature of each coil was measured. The thermally-induced 
strains were measured in the poloidal coil cans located within the 
vacuum vessel. Pulsed power tests were made at gradually increas- 
ing levels on individual magnetic systems until their design current 
ratings were attained. The current ratings vary from 7 to 22 kA with 
a maximum equivalent square wave time of 1.5 seconds and a 120 
second repetition rate. Measurements of stresses and/or deflections 
and outlet water temperature vs. time were made on selected coils. 
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The pulsed tests were repeated for various combinations of systems 
in simultaneous operation until normal simultaneous operation of all 
magnetic systems was attained. 


32399 Voltage oscillations in the poloidal field coils of JT-60. 
Shimada, R. (Japan Atomic Energy Research Inst., Tokai); Tamura, 
S.; Ohta, M.; Ohsaki, O.; Sawada, Y. pp 818-821 of Proceedings of 
the seventh symposium on engineering problems of fusion research. 
Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical and 
a <~ Engineers Inc. (1977). 

m 7. symposium on fusion research project; Knoxville, 
TN, USA. (05 Oct 1977). 

See CONF-771029—P1. 

The present paper analyzes internal voltage oscillations in 
poloidal field coils (hereafter referred to as PFC) of JT-60 now 
under development at Japan Atomic Energy Research Institute and 
it also describes the results of testing with a small-scale model. In the 
system of JT-60, when stepwise voltage is applied from a dc breaker 
circuit to the ohmic heating coil (hereafter referred to as OH coil) at 
the beginning of plasma current excitation phase, a transient internal 
voltage oscillation is induced and this has an adverse effect on the 
insulation between coil turns. Analysis shows this voltage oscillation 
which has a frequency of about 20 kHz can be effectively suppressed 
by providing a suitable surge absorbing circuit at the entrance 
terminal of the coil. This result was confirmed by a reduced-scale 
model. 


32400 Mechanical design of the inner poloidal field coils of the 
JET Tokamak. Bond, A.; Last, J.R. (Culham Lab., Abingdon, Eng.). 
pp 822-825 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
oe of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The poloidal field coils and iron core form the primary 
windings of the JET Tokamak transformer and also control the 
shape and position of the plasma. The coils consist of inner coils 
encircling the central core of the machine, which carry mainly 
magnetising current, and outer coils, surrounding the plasma, which 
carry mainly position control currents. The inner coils also have to 
provide mechanical support against the inward forces of the toroidal 
coil system. The paper describes the inner coils and their conditions 
of operation, and discusses material properties (copper and insula- 
tion) and stress calculations. 


32401 Coil design considerations and cost analysis for neutral 
beam magnets. DeWitt, R.A. (Univ. of California, Berkeley). pp 826- 
829 of Proceedings of the seventh symposium on engineering prob- 
lems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The hollow and mixed conductor coils offer performance and 
size compatible with the requirements. The mixed conductor coil is 
somewhat more efficient, but some physical constraints may make 
the hollow conductor preferable. The mixed conductor coil has 2 
sets of leads coming out. One set is for current; the other is for 
water. Space limitations may require restricting to coil to a single set 
of leads. It is important to maintain a spare parts inventory. The 
present design has all four coils identical, minimizing that inventory. 
The coil design is based on readily available conductor sizes and 
shapes. There is some leeway designed into the coil as it is shown to 
allow some small variations by vendors. 


32402 Design, fabrication, and testing of the RFC-XX coil 
system. Adati, K. (Nagoya Univ., Japan); Kubota, Y.; Miyahara, A.; 
Obayashi, H.; Sato, T.; Watanabe, T.; Ohsaki, O.; Ishii, E.; Watan- 
abe, M.; Ito, S. pp 834-836a of Proceedings of the seventh sympo- 
sium on engineering problems of fusion research. Vol. I. Lubell, 
M.S. (ed.). New York; Institute of Electrical and Electronics Engi- 
neers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The design, fabrication and test results of a magnetic coil 
system for a large-sized double cusp fusion machine planned by the 
Institute of Plasma Physics, Nagoya University, and manufactured 
by Tokyo Shibaura Electric Co., Ltd. are described in the following 
pages. Various kinds of error fields, which pose the biggest problem 
for a cusp type magnetic field device, and countermeasures are 
explained particularly in great detail. 


32403 Design of a 125 kilogauss one meter magnet coil. Bohr, 
A.H.; Kloiber, F.W.; Silverman, K.B. (Princeton Univ., NJ). pp 837- 
840 of Proceedings of the seventh symposium on engineering prob- 
lems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 
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From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A one meter magnet coil, with a 5 cm bore and a projected 
peak field of 125 kilogauss, was designed and fabricated for a CO2 
laser experiment. This paper describes the mechanical and electrical 
design considerations for the coil and its power supply. For the 
power supply, a bank of 640 capacitors, each 120 microfarads and 
rated 3000 volts, was available. Zero-to-zero current pulse duration 
was specified at one millisecond. Calculated peak current was 510 
kiloamperes. The coil was machined from a solid beryllium copper 
rod into a 20 turn right-hand helix with an outside diameter of 11 
cm. Coil pitch is 5 cm and slant distance between coils 1 cm. Internal 
coil forces were calculated and allowed for in the design. To resist 
coil compressive forces, machined insulators were inserted between 
adjacent coil turns. To reduce lead inductance and “hoop forces” a 
coaxial configuration was used where practical. Provision for deion- 
ized water cooling was included. 


32404 Magnet and coil engineering of toroidal device with a non- 
planar magnetic axis. Nagao, S.; Watanabe, H.; Funato, Y.; Saka- 
moto, I.; Sasaki, N.; Nukui, K. (Tohoku Univ., Sendai). pp 841-845 
of Proceedings of the seventh symposium on engineering problems 
of fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

A toroidal plasma device with a non-planar magnetic axis, 
like a figure of eight stellarator, has been shown theoretically to 
have the interesting features to achieve a stable confinement of high 
beta plasma, especially when equipped with some helical stabilizing 
fields. In order to solve the technical difficulties of such a device 
some engineering problems are studied numerically. By the proper 
options of the geometry of the helical magnetic axis and of the 
azimuthal swings of the helical winding positions, the asymmetric 
component of the composed field can be reduced insides the vacuum 
chamber to less than 8 percent of the main longitudinal field. 


32405 Finite element stress analysis of orthotropic solenoids. 
Gray, W.H. (Oak Ridge National Lab., TN); Akin, J.E. pp 851-853 
of Proceedings of the seventh symposium on engineering problems 
of fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The mechanical behavior of superconducting magnets devi- 
ates from isotropy due to their construction techniques, which 
involve the layering of superconductor, insulation, and sometimes 
structural reinforcement within the windings. This paper describes a 
finite element stress analysis which has been extended to consider the 
effects of orthotropic material properties, as well as differential 
thermal contraction and spatially varying magnetic body forces. The 
procedure is applicable to all arbitrarily shaped axisymmetric mag- 
nets. A comparison between the finite element stress analysis and an 
analytical solution for a rotationally transversely isotropic solenoid is 
presented. Good agreement is obtained within the limits of the 
analytical solution. 


32406 Lateral support structure for constant tension D-shaped 
coils in tokamak fusion devices. Fernandes, R. (Westinghouse Ad- 
vanced Energy Systems Div., Pittsburgh). pp 862-864 of Proceed- 
ings of the seventh symposium on engineering problems of fusion 
research. Vol. I. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Structural analyses were performed to optimize the geometry 
of the lateral support structure required to withstand the vertical 
field loading on the toroidal field (TF) coils in a tokamak fusion 
device. The loading results in lateral forces and overturning mo- 
ments on each TF coil and produces slope distortions of the coil 
which tend to perturb the magnetic field. The optimization study 
was performed on constant tension D-shaped superconducting TF 
coils, similar to those that will be used in the Large Coil Project and 
The Next Step programs, and indicated that the most effective 
region for the lateral support structure is the space currently intend- 
ed for the neutral beam window near the horizontal midplane. 
Lateral supports which did not occupy this space resulted in coil 
slope distortions in excess of ten milliradians while those that did 
yielded distortions of about one milliradian. An examination of the 
reactive force distribution on the lateral support structure indicates 
that a combination of radial and circumferential shear panels would 
be appropriate since it would provide space for the neutral beam 
window at an angle to the horizontal midplane, and, additionally, 
limit coil slope distortions. 
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32407 Analysis of the TEXT poloidal field coils. Cardwell, G.L. 


lysis 
(Univ. of Texas, Austin). pp 1343-1346 of Proceedings of the seventh 


symposium on engineering problems of fusion research. Vol. II. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers, Inc. (1977). 

From 7. —— on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

An —— rocedure for determining the locations of 
the OH coil windings is described. The mathematical techniques 
employed to account for the presence of the iron core are discussed. 
The OH coil configuration and the resulting magnetic field are 
described. The stability of the tokamak to gross motions of the 
plasma was studied, and the need for feedback stabilization is de- 
scribed. (MOW) 


32408 PDX island study. Brown, D.I.; Meade, D.M. (Princeton 
Univ., NJ). pp 1347-1351 of Proceedings of the seventh symposium 
on engineering problems of fusion research. Vol. II. Lubell, M.S. 
(ed.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The integrity of the field-line-following routine was first 
confirmed. Magnetic islands were then generated about the q=4 
surface by perturbing the PF coils. The q=4 surface was found to lie 
approximately 6mm from the separatrix and thus could be used to 
study the etration of the erg ic region into the plasma as a 
function of perturbation strength. The ergodic region width was 
found to vary linearly with the m=4 perturbation, confirming work 
by Boozer and Rechester. Knowledge of the linear relationship 
between the a region and perturbation strength allowed a 
simple model to be constructed to calculate the perturbation strength 
from an assemblage of PF coils. Thus, when the width of the ergodic 
region became comparable to a classical diffusion length of about 1 
cm, an upper limit on PF coil tolerance could be established. It was 
found that lateral coil shifts and tilts (at the coil tip) of +- 2mm 
could be tolerated. 


32409 Determination of electromagnetic forces in tokamak mag- 
nets using the TORMAC Computer Program. Johnson, N.E. (System 
Development Corp., Oak Ridge, TN). pp 1352-1356 of Proceedings 
of the seventh symposium on engineering problems of fusion re- 
search. Vol. II. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1977). 

From 7. a on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The TORMAC Computer Program has been develo to 
determine electromagnetic forces for use in the structural ysis of 
tokamak magnet structural systems. This program has been written 
for use in a time-share environment on the DEC-10 computer system 
and prepares output force data in the form of bulk data card images 
as required for input by the NASTRAN Finite Element Structural 
Analysis System. The TORMAC Program utilizes a simplified fila- 
ment method in its computational procedure. Magnets can be de- 
fined as an assemblage of inter-connected line elements representing 
toroidal field (TF) coils or arbitrary extra coils, or complete circular 
coils representing poloidal field (PF) coils. All TF coils and extra 
coils are developed to be directly compatible with NASTRAN finite 
element models. Only one TF coil need be defined with all other TF 
coils located internally to the program. The extra coils are located 
relative to the initially defined TF coil and may be used to represent 
discrete coils unsymmetrically placed relative to the axis of the 
torus. The circular PF coils must be symmetric with respect to the 
axis of the torus. In addition to computing electromagnetic forces at 
the end nodes of each TF coil and extra coil filament, electromagnet- 
ic fields are computed at each such filament as well as at a set of 
extra points defined in the region of each TF coil. A feature is 
included wherein arbitrary currents may be defined for each TF coil 
thus permitting the evaluation of fault conditions. Another optional 
feature is included to present output force data in a form compatible 
with the analysis of half or quarter symmetric structures. Examples 
are presented illustrating the use of this program during the structur- 
al analysis of tokamak devices currently being developed. 


32410 Selection of coil design codes. Dahlgren, F. (Princeton 
Univ., NJ). pp 1358-1361 of Proceedings of the seventh symposium 
on ——— problems of fusion research. Vol. II. Lubell, M.S. 
(ed.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

Over the past few years, several computer codes have been 
developed in PPPL’s Coil Section to analyze and predict the per- 
formance of various high energy magnet systems. The following 
describes three of these codes which have been found most useful as 
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design tools. These codes are all written in Fortran IV and have 
been successfully used in both batch and interactive time-sharing 
environments. 


32411 Three dimensional analysis of magnetic field and magnet 
stress induced into vessel by plasma motion. Miya, K.; Takagi, T; 
Tabata, Y. (Univ. of Tokyo). pp 1371-1375 of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
II. Lubell, M.S. (ed.). New York; Institute of Electrical and Elec- 
tronics Engineers, Inc. (1977). 

rom 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

For a structural design of fusion reactor it is necessary to 
evaluate an electro-magnet stress of vacuum vessel and liner which 
will be induced by a rapid plasma motion or a plasma extinction. 
Such a problem is very important considering the fact that the 
plasma current is very large and structural components like the 
vacuum vessel and liner etc are to be set under a strong magnetic 
field, which results in the eC magnet stress of those components. 
But image current problem, if it is three dimensional, is too difficult 
to be solved numerically as well as analytically. The difficulty in the 
case originates in an existence of cuts between sectors which com- 
pose the vacuum vessel. The cuts are necessary for a rapid perme- 
ation of external magnetic flux in the vessel to heat a plasma and 
control it. On the other hand finite element method, which has 
recently been applied to electro-magnetic field problem, may be a 
powerful means for such a problem. In the present paper such a 
complicated problem of image current in the vacuum vessel has been 
solved using computer code “EMERY II” based on the finite 
element method. The equation to be solved is as follows, Nabla 
Nabla A = sigma p(delta A/delta t). This equation for vector 
potential A is deduced from Maxwell equation and same as a well- 
known equation of conduction of heat. However, it is considered of 
three equations because the vector potential has the three compo- 
nents, (Ax, Ay, Az). Three simultaneous equations should be solved 
ai any time with given boundary conditions. Model adopted in the 
present calculation is, (1) motion of plasma with parameter of 
velocity of it. Transient magnet stress distributions for the various 
calculational cases will be shown and useful for the structural design 
of the controlled thermonuclear reactor. 


32412 Eddy current analysis by the finite element circuit method. 
Kameari, A. (Mitsubishi Atomic Power Industries, Inc., Omiya, 
Saiama, Japan); Suzuki, Y. pp 1386-1392 of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
II. Lubell, M.S. (ed.). New York; Institute of Electrical and Elec- 
tronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The analysis of the transient eddy current in the conductors 
by "Finite Element Circuit Method” is developed. This method can 
be easily applied to various geometrical shapes of thin conductors. 
The eddy currents on the vacuum vessel and the upper and lower 
support plates of JT-60 machine (which is now being constructed by 
Japan Atomic Energy Research Institute) are calculated by this 
method. The magnetic field induced by the eddy current is estimated 
in the domain occupied by the plasma. And the force exerted to the 
vacuum vessel is also estimated. 


32413 Review of the NBS-ERDA workshop on materials at low 
temperatures. Fickett, F.R.; Reed, R.P. (National Bureau of Stand- 
ards, Boulder, CO). pp 1506-1509 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. II. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

A workshop treating problems related to low temperature 
materials applications in superconducting magnet systems was held 
at Vail, Colorado October 12 to 14. The major topics considered by 
the participants were: the recently completed NBS survey of low 
temperature materials needs for MFE applications and the produc- 
tion of an appropriate data handbook; materials choices of recent 
device designs; nonmetallic materials applications; high strength 
Stainless steels for cryogenic service; thick section welding; and 
physical properties of magnet materials. A summary of the presenta- 
tions and the ensuing discussions is given along with our assessment 
of the more pressing of the many low temperature materials research 
problems considered by the workshop participants. 


32414 Plasma engineering innovations for the ORNL TNS reac- 
tor. Peng, Y.K.M.; Attenberger, S.E.; Houlberg, W.A.; Mense, A.T.; 
Rome, J.A.; Uckan, N.A. (Oak Ridge National Lab., TN). pp 1697- 
1703 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. II. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1977). 
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From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

Recent plasma engineering studies have ascertained a viable 
concept for the Next Step (TNS) reactor based on medium toroidal 
fields between 4 T and 7 T at the plasma center, plasma anti 8 values 
up to 10% and averaged densities between 0.6 x 10'* cm™* and 2.5 x 
10?* cm~*. Plasma engineering innovations that can substantially 
reduce the size, cost, and complexity of the TNS reactor have been 
explored and are summarized in this paper. It is shown that the 
previously anticipated requirement of high pellet velocities can be 
substantially reduced; the toroidal field (TF) ripple requirements 
may be relaxed to reduce the number of TF coils and improve 
machine access; hybrid equilibrium field (EF) coils have been shown 
to require building only small interior coils and to reduce the power 
supply required by the exterior coils; proper approaches of micro- 
wave plasma preheating may reduce the peak loop voltage for start- 
up by an order of magnitude. The medium-field TNS reactor con- 
cepts and the plasma engineering innovations discussed should be 
applicable to other designs of tokamak reactors; some of the suggest- 
ed innovations will be tested in upcoming experiments. 


POWER SUPPLIES, ENERGY STORAGE 


32415 (LBL—7261) Present and future technology of high volt- 
age systems for neutral beam injections. Baker, W.R.; Hopkins. D.B. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 27 Jan 
1978. Contract W-7405-ENG-48. 36p. (CONF-771213—8). Dep. 
NTIS, PC A03/MF AO1. 

From Plasma heating development requirements workshop; 
Gaithersburg, MD, USA (5 Dec 1977). 

This paper presents: (1) A brief review of existing neutral 
beam (NB) power supply technology for operating up to approxi- 
mately 200 kV, 65 A; (2) Possibilities for using existing systems for 
next-generation NB sources, and associated problems; (3) A sum- 
mary of the features of present systems which contribute to a high 
degree of complexity and/or cost; (4) A plea and proposal for 
minimizing cost and complexity of future systems operating up to 
approximately 300 kV; (5) A few comments pertaining to special 
problems associated with operating in the 300 to 1000-kV range; and 
(6) A listing of some specific task areas which we believe should 
receive early R and D effort. 


32416 Electrical design of TNS. Heck, F.M.; Schultz, J.H.; 
Smeltzer, G.S. (Westinghouse Fusion Power Systems, Pittsburgh). 
pp 870-873 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. I. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The electrical design of the ORNL-Westinghouse next step 
(TNS) fusion reactor was begun in 1976, using a set of ground rules 
which were based on the overall program objectives. These objec- 
tives were to identify the design of reasonably-priced reactors, 
which would achieve ignition and be technology forcing. The term 
“technology forcing” was understood to mean the desirability of a 
large number of ignited D—T pulses and the incorporation of 
superconducting toroidal field (TF) coils, if at all possible. A trade 
study methodology was developed to compare different machine 
sizes and TF coil technologies and to aid in the selection of system 
and subsystem design approaches. The logic which led from the 
program objectives to the design ground rules and from the ground 
rules to the circuit selection is described below. The circuit design 
approaches were generalized and these models were incorporated 
into a computer program (COAST) which was used to examine the 
cost of overall tokamak systems as key design parameters were 
varied. 


32417 Design philosophy of the 600 MW pulsed energy convert- 
ers for the toroidal field coil of TFTR at Princeton. Karady, G. 
(Ebasco Services, Inc., New York); Cassel, R. pp 874-879 of Pro- 
ceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

This paper presents the analyses that led to the optimization 
of the system configuration for the toroidal field supply. Special 
attention is given to the analysis of the thyristor characteristics to 
determine the most desirable device parameters. The designed 
system consists of two converters, each rated 4 kV and 74 kA, 
operating in 24-pulse mode and built with identical 6-pulse bridges 
connected in series and parallel. The selection of transformers and 
auxiliary equipment like switches, overvoltage protection devices 
are presented together with the interconnection between the con- 
verters and coils. There is very little, if any, information available in 
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the literature on this important engineering aspect of the Tokamak 
system. Finally, the principles of the control and fault detection 
system are outlined. 


32418 ac/dc pulse power conversion from high voltage network to 
JET loads. Ciscato, D.; Coccorese, E.; Selin, K.I. (Culham Lab., 
Abingdon, Eng.). pp 896-901 of Proceedings of the seventh sym 
sium on engineering problems of fusion research. Vol. I. Lubell, 
M.S. (ed.). New York; Institute of Electrical and Electronics Engi- 
neers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

The overall ac/dc conversion equipment for the Joint Euro- 
pean Torus (JET) experiment has a pulse power rating of about 1 
GW, making it one of the largest dc installations in the world. 
Considering that the peak power of various loads do not coincide 
and assuming that one Flywheel-Motor-Generator will be used for 
the poloidal field load, the remaining power to be supplied from the 
mains is about 500 MW. A high voltage (e.g., 400 kV) interconnect- 
ed network of large generating capacity and with an appropriate 
(500 MW) pulse load capability is available at several prospective 
JET sites. The maximum values allowed for reactive power, voltage 
drop and distortion are fixed by the local Electricity Authority and 
play major roles for the layout and design of the JET static power 
supply system. This paper deals with the design philosophy of the 
Toroidal Field power supply and the problems concerning the step 
down transformer, the filtering of harmonics and the interference 
between loads. 


32419 New applications of inductive storage technology. Vitko- 
vitsky, I.M. (Naval Research Lab., Washington, DC). pp 909-911 of 
Proceedings of the seventh symposium on Toe vat problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Recent development of large inertial energy storage and the 
advances made in the techniques of interrupting currents in 10‘ to 
105 A range make the application of inductive storage in fusion 
technology practical. One of the more significant prospects for the 
inertial confinement experiments is the replacement of the traditional 
approach of generating short intense pulses of electromagnetic 
power for charged particle production (based on the use of capaci- 
tive storage and pulse lines) with inductive techniques. Further, 
these advances make it feasible to generate high power pulse trains, 
which can be appropriately programmed for use in complex plasma 
experiments. Principles associated with these approaches are re- 
viewed. Inherently more compact inertial storage of energy can be 
converted to electromagnetic pulses as short as tens of microseconds 
using newly developed explosively actuated switches, rather than in 
milliseconds, typical of the circuit-breaker technology. Studies of 
modularization of such switches indicates their great versatility in 
design of storage systems in megajoule range, in forming hi 
frequency pulse trains and in protection of large experimental equip- 
ment requiring fast current limiting capability. The power of pulses 
generated with exploding switches can be further amplified using 
advanced fuses (exploding foils and wires) with risetime in 100 nsec 
range. Methods using such fuses have demonstrated voltage 
factors of more than 100 to levels of more than 2 MV with 
electric stresses. Analysis of prototype systems, integrating the char- 
acteristics of inertial current sources, multistage switching and 
plasma and particle loads, shows that the power amplification by 
inductive systems can be efficient. 


32420 Results of investigations of high specific breaking power 
superconducting switches. Glukhikh, V.A.; Kostenko, A.I.; Monos- 
zon, N.A.; Tishchenko, V.A.; Trokhachev, G.V. (Scientific Re- 
search Inst. of Electrophysical Apparatus, Leningrad). pp 912-915 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

At the D.V. Efremov Scientific Research Institute the work 
is in progress on development of high-current SCS with a _— 
carrying element having no normal metal shunting the su 
tor. Construction and manufacturing technology of Nb—Ti foil SCS 
with breaking power of 1 MW per cm® of the current-carrying 
element volume at a 95 percent mg of energy transfer into 
active load have been developed. These SCS are structurally made 
as a bifilar pack of a 20 um thick strip of the superconducting foil. 
Insulating fiberglass gaskets pon ge gree with epoxy resin are placed 
between layers. In the course of development a number of SCS 
models were manufactured and investigated. Their parameters and 
experimental results are given. 
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32421 Design of energy storage solenoids for tokamak reactors. 
El-Derini, M.N.; Boom, R.W.; Peterson, H.A. (Univ. of Wisconsin, 
Madison). pp 1367-1370 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. II. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1977). 

From 7. nes on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

A one MWh superconductive energy storage unit is comtem- 

lated to supply pulsed power for UMAK type poloidal field coils. 

For such small storage magnets, the conductor itself will be self 
supporting with possible additional internal cold structure. Two 
— of the superconductive energy storage solenoid are present- 
ed. The first design is a constant tension solenoid which makes full 
use of the mechanical structural properties of conductors. The 
second design is a constant magnetic field solenoid which fully 
utilizes the superconductor in each turn. These two designs are 
achieved by special distributions of turns as discussed in an earlier 
publication. The radial force per ampere, the current per unit length 
and the magnetic field at the inner surface of the solenoid are found 
for the two solenoids and for a uniform current solenoid. Constant 
tension solenoids require more turns at the end of the solenoid than 
at i. while constant field solenoids require less end turns. 
The effect of the thickness of the solenoid on the magnetic field and 
the current per unit length are presented for constant field solenoids. 
A comparison of the energy stored per unit volume of superconduc- 
tor between a constant magnetic field solenoid and a uniform current 
solenoid is made, which supports the choice of constant field sole- 
noids for energy storage use. 


32422 HV switch tube development program: TFTR. Deitz, A.; 
Murray, H.; Winje, R. (Princeton Univ., NJ). pp 1440-1444 of 
Proceedings of the seventh symposium on —— problems of 
fusion research. Vol. II. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The high voltage switch tube development program has now 
reached the stage where test work on completed full size tubes is in 
progress. Both firms have completed their designs and have built 
tubes. Eimac has recently brought their first tube —- exhaust 
and has started their test program. RCA exhausted their first tube in 
April 1977 and their second tube in September 1977. The first tube 
has been tested at 200 kV and 65 A. However, it has exhibited 
instabilities with sustained oscillations in the 1000 to 1700 MHz band. 
Following an extensive investigative program, which included com- 
puter aided analysis in which the tube was analyzed as a complex 
microwave structure and utilizing laboratory cold probing tech- 
niques, a series of lossy, frequency selective traps were added to the 
second tube in an attempt to quench the oscillations. This tube has 
successfully undergone high voltage testing and preliminary power 
testing. Some instabilities still remain which may be quenched by 
suppressors external to the tube envelope. 


32423 JET additional heating power supply and protection. Mon- 
dino, P.L.; Selin, K.I. (Culham Lab., Abingdon, Eng.). pp 1558-1563 
of Proceedings of the seventh symposium on engineering problems 
of fusion research. Vol. II. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

Various types of additional heating methods have been pro- 
posed for JET, requiring a high voltage (30 to 200 kV) DC power 
supply of 25 MW Sy power for JET basic performance that may 
be increased to MW for extended performance. A modular 
structure has been envisaged in order to meet the requirements of 
the different systems. Four study contracts have been placed with 
European manufacturing companies to get a cost estimate and a 
comparative evaluation of the various components. The results of 
these studies are reported, together with the design and the perform- 
ance evaluation of a complete additional heating power supply and 
protection system. 


32424 Lawrence Berkeley Laboratory power supply system for 
neutral beam source development. Owren, H.M.; Baker, W.R.; Hop- 
kins, D.B.; Acker, R.C. (Univ. of California, Berkeley). pp 1567-1569 
of Proceedings of the seventh symposium on engineering problems 
of fusion research. Vol. II. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The Lawrence Berkeley Laboratory has developed and con- 
structed a 20-kV, 20-A test facility for the development of multi- 
megawatt neutral atomic beam sources. This facility has been in 
service for approximately two years and routinely operated at 120- 
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kV, 20-A, 0.5-sec pulses since April, 1977. The accelerator power 
supply system consists of four 50-kV, 20-A, 0.5-sec power modules 
which may be connected in a variety of series and parallel combina- 
tions. The primaries are controlled with ignitron contactors and 
induction voltage regulators. The high voltage output is shunt 
regulated with two DP-15-type triodes connected in parallel. A 
special varistor plate load is used to limit the anode voltage to 60 kV. 
High voltage switching is done with series connected silicon con- 
trolled rectifiers (SCR’s). Solid state power supplies of 15 V dc at 
2200 A, and 125 V at 2500 A are provided for the source filament 
and arc power. 


32425 Lawrence Berkeley Laboratory power supply system for 
TFTR neutral beam source development. Hopkins, D.B.; Baker, W.R.; 
Lutz, I.C.; Owren, H.M.; Voelker, F. (Univ. of California, Berke- 
ley). pp 1570-1575 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. II. Lubell, M.S. (ed.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The Lawrence Berkeley Laboratory is presently constructing 
a facility for the development and testing of multi-megawatt neutral 
atomic beam sources which will be used in the Princeton Plasma 
Physics Laboratory's TFTR magnetic fusion experiment. This paper 
describes the power supply system to be used in this effort. The 
auxiliary power supplies, i.e., filament, arc, suppressor, and gradient 
grid supplies are also briefly described. 


32426 PLT OH System operation. Lefkowitz, E.H. (Princeton 
Univ., NJ). pp 1601-1604 of Proceedings of the seventh symposium 
on engineering problems of fusion research. Vol. II. Lubell, M.S. 
(ed.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

A circuit depicting the basic elements of the PLT OH System 
is shown. The rectifier/breaker and its associated commutating 
power supply and controls were supplied to PPL by the High 
Voltage Switchgear Division of General electric. Remaining circuit- 
ry, controls and interface were designed and built by PPL. A 
description of the complete system is given. (MOW) 


32427 Metallic contact, fast-closing, high current switch. Wildi, 
P.; Gully, J. (Univ. of Texas, Austin). pp 1749-1752 of Proceedings 
of the seventh symposium on engineering problems of fusion re- 
search. Vol. II. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The proposed fast-discharge experiment (FDX) to be con- 
ducted on a special homopolar machine by the Center for Electro- 
Mechanics at the University of Texas requires for current initiation a 
making switch capable of carrying close to 2 10° A with an extreme- 
ly fast rise time in the order of 2.9 10° A/S. This rate of rise 
precludes a conventional making switch. The solution chosen uses 
electromagnetic repulsion to drive a movable contact which in the 
closed position metallically bridges two stationary electrodes. Once 
closed, the device has very small internal resistance and a minimum 
of inductance. The design is described, the application in the FDX 
experiments is shown and the predicted performance is compared 
with actual test results. 


32428 High energy density, long life energy storage capacitor 
dielectric system. Nichols, D.H.; Wilson, S.R. (General Electric Co., 
Hudson Falls, NY). pp 1760-1763 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. II. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The evolution of energy storage dielectric systems shows a 
dramatic improvement in life and joule density, culminating in a 
50% to 300% life improvement of polypropylene film-paper-phtha- 
late ester over paper-castor oil depending on service. The physical 
and electrical drawbacks of castor oil are not present in the new 
system, allowing the capacitor designer to utilize the superior insula- 
tion resistance, dielectric strength, and corona resistance to full 
advantage. The result is longer life for equal joule density or greater 
joule density for equal life. Field service proof of the film-Geconol 
system superiority is based on 5 megajoule in operation and 16 
megajoule on order. 


32429 LMPV circuit breakers: operation of a 15-kA unit with 
Wendelstein VII A, and laboratory tests of the next breaker genera- 
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tion. Eckhardt, W.O. (Hughes Research Labs., Malibu, CA); Hof- 
mann, G.A.; Bernhardt, E.T.; Kunze, R.C.; Dorst, D. pp 1767-1771 
of Proceedings of the seventh symposium on engineering problems 
of fusion research. Vol. II. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The heart of the breaker, the liquid-metal plasma valve 
(LMPV), is a vacuum arc device which combines the most desirable 
ae rties of classical liquid-metal arc devices (such as ignitrons and 

ti-gap, multi-anode mercury valves) with those of classical (solid- 
cathode} vacuum arc devices (such as triggered vacuum gaps and 
vacuum interrupters). In this application, current interruption is 
achieved by forced commutation of the LMPV. Discharge voltage 
losses are eliminated during most of the current rev-up period by 
conducting the current, until shortly before interruption, in a rela- 
pe simple mechanical bypass switch (MBS) in parallel with the 
LMPV. 


32430 Arc quenching system. Harvey, R.J. (Hughes Research 
Labs., Malibu, CA). pp 1772-1773 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. II. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

An arc-quenching system is described which is used to auto- 
matically extinguish arcs caused by transient or statistical flashover 
of a high voltage system. A crossed-field interrupter tube (XFT) is 
employed in a novel manner to activate a low-voltage commutation 
circuit which interrupts the arc current and reapplies the voltage to 
the system after a suitable delay. 


32431 (LA-tr—78-11) Power supply system for the poloidal mag- 
netic field coils. Alikaev, V.V.; Glukhikh, V.A.; Dinaburg, L.B. 
1977. Translation of NIIEFE-B—0320. 8p. NTIS, MF A0Ol1. 

Portions of document are illegible. 

For the generation of the poloidal magnetic field, two groups 
of coils are used: the inductor coils, intended for energizing the 
central flux, not really for creating the magnetic field in the region 
occupied by the plasma, and the controlling coils together with the 
screen, intended for ensuring the condition of equilibrium of the 
plasma ring and the formation of the given configuration cross- 
section. A simplified circuit of the power-supply system is shown for 
the poloidal field coils to which in tke operating regime is applied a 
pulsed source of energy based on inductive energy storage, working 
im conjunction with thyristor controlled invertor transformers. 
Curves of the working regime of the power supply system are 
shown, calculated in accordance with the circuit shown above with 
maximum current growth in the plasma of 107A/s. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 32376 


32432 Preconceptual evaluation of a pressure tube converter 
region for a hybrid blanket. Stewart, C.W.; Doherty, T.J. (Battelle 
Pacific Northwest Labs., Richland, WA). PP. 1726-1731 of Proceed- 
ings of the seventh symposium on engineering problems of fusion 
research. Vol. II. Lubell, M.S. (ed.). New York; Institute of Electri- 
cal and omg Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

This paper reports the evaluation of a pressure tube converter 
on a Two Component Torus (TCT) Hybrid system. By employing a 
pressure tube converter with fertile materials and a molten salt in the 
blanket the fuel cycles for fissile material production and tritium 
breeding are conceptually separated. The pressure tube layout uses a 
horizontal tube orientation to fit around the toroidal vacuum cham- 
ber. Thermal hydraulic analyses were performed to size the hollow 
U-Mo slugs and to determine that tubes lengths of 16 feet could be 
used at anticipated power levels using 750 psi, 579 F (inlet) helium 
coolant. Preliminary structural analyses on the UMo slugs indicated 
they could stand the thermal cycling anticipated in the TCT Hybrid 
operating cycle. 


HEATING AND FUELING SYSTEMS 


REFER ALSO TO CITATION(S) 32415, 32422, 32423, 32424, 
32425, 32445, 32476, 32477, 32492, 32493 


32433 (CONF-771129—8) Gas injection in PLT: experimental 
overview. Schmidt, G.L.; Bretz, N.I.; Hawryluk, R.J.; Hosea, J.C.; 
Johnson, D.W. (Princeton Univ., N. J. (USA). Plasma Physics Lab.). 
1977. Contract EY-76-C-02-3073. 4p. Dep. NTIS, PC A02/MF AOI. 
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From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

Cold gas injection serves both the obvious role of a particle 
source at the surface of the plasma and a more subtle role as one 
element in the process by which the relative impurity concentration 
and the MHD activity of a discharge are determined. Evidence 
offered by PLT experiments in support of these two widely recog- 
nized roles is considered. 


32434 (PPPL—1413) Linear resonance acceleration of pellets. 
Mills, R.G. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). Jan 
1978. Contract EY-76-C-02-3073. 8p. (CONF-771129—10). Dep. 
NTIS, PC A02/MF AO1. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

A possible requirement for the acceleration of macroscopic 
pellets to velocities exceeding 10‘ meters per second implies the 
development of new apparatus. A satisfactory approach might be the 
linear resonance accelerator. Such apparatus would require the 
charging of pellets to very high values not yet demonstrated. The 
incompatibility of phase stability with radial stability in these ma- 
chines may require abandoning phase stability and adopting feedback 
control of the accelerating voltage to accommodate statistical fluctu- 
ations in the charge to mass ratio of successive pellets. 


32435 Design study of a neutral injection system for the JAERI 
Experimental Fusion Reactor (JXFR). Yamato, H. (Toshiba Research 
and Development Center, Kawasaki, Japan); Shinya, K.; Morimiya, 
O.; Miura, A.; Murakami, Y.; Matsuda, S.; Sako, K. pp 560-567 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. I. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P1. 

Design study of a 33 MW, 200 keV deuterium neutral beam 
injection system for the JAERI Experimental Fusion Reactor 
(JXFR) is presented. The NBI system consists of high current ion 
sources, neutralizing cells, direct energy converters, an evacuating 
system with cryo-pumps and drift tubes. Neutral beams are injected 
for 310 seconds along four beamlines. Some optimizations and 
rameter studies of neutralizing cell length, gas flow rate, operating 
pressure in ion sources, total pumping speed and pressure in direct 
converters are carried out. A hollow cathode discharge is responsi- 
ble for producing a source plasma at low pressure (4.5 x 107 Torr) 
and with high gas efficiency (40%). The injector is evacuated by a 
cryo-condensation pump consisting of 6 independent cryo-rooms, 
whose pumping speed is about 2.0 x 105 1/s at the entrance of the 
pumping duct. In-line direct energy converters are equipped to 
recover the energy of residual ion beam, so that an overall power 
efficiency of about 40% is realized, since the ion beam is neutralized 
only by 17% at 200 keV. Items clarified during development in this 
design work are summarized. 


32436 Fabrication and brazing of 120-keV, 65-A, 0.5-sec accel- 
erator grid assemblies. Biagi, L.A.; Paterson, J.A. (Univ. of Califor- 
nia, Berkeley). pp 1413-1414 of Proceedings of the seventh sym 
sium on engineering problems of fusion research. Vol. II. Lubell, 
M.S. (ed.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The development of high-intensity neutral-beam sources at 
the Lawrence Berkeley Laboratory has created a technology for 
fabricating molybdenum grid assemblies of high tolerances. Grid rail 
shapes were rolled in the case of the source (beam forming) and 
gradient grids but were machined in the instance of the suppressor 
and exit grids, as described in another paper being given at this 
conference. The design of the grid structures requires brazing of two 
opposing grid rail holders and rails into alternating mirror-image 
comb structures. These two “combs” are then nested to form the 
required grid assembly. This technique is typical of all grid assem- 
blies. 


32437 Computer based diagnostic and control system for a 120 
keV neutral beam test stand. Shalz, L.L. (Univ. of California, Berke- 
ley); Metzinger, R.W.; Keene, D.W. pp 1549-1553 of Proceedings of 
the seventh symposium on engineering problems of fusion research. 
Vol. II. Lubell, M.S. (ed.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The computer based system provides data acquisition, analy- 
sis, display, archival, and control fi nctions for the 120 KEV test 
stand IIIa at Lawrence Berkeley Laboratory. The system supports 
calorimeter arrays and procera diagnostics, controls all power 
supplies and provides 7 modes of control ranging from manual 
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control with computer monitor to full auto conditioning with an 
auto sw capability for parameter variation studies. is paper 
describes the software structure, I/O techniques, control algorithms, 
hardware configuration, and system ‘ormance. Conclusions based 
on system performance provide useful insight for design of neutral 
beam control systems for use on large plasma devices. 


32438 Computer program for parameter studies of a neutral 
injection beam line. Feist, J.H. (Max-Planck-Institut fuer Plasmaphy- 
sik, Garching, Ger.). pp 1554-1557 of Proceedings of the seventh 
symposium on yo problems of fusion research. Vol. II. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

A computer program for studying the influence of the various 

of a neutral injection beam line on the neutral power 

arriving at the plasma surface is described. For steady state condi- 
tions in the beam line, a system of nonlinear equations is solved 
iteratively. As an example, the application of the program to the 
ASDEX neutral injectors is shown. 


32439 Evaluation of cold gas flow patterns in neutral injection 
systems. Kupschus, P.H.; Meixner, C. (Kernforschungsanlage, Jue- 
lich, Ger.). pp 1584-1586 of Proceedings of the seventh symposium 
on engineering problems of fusion research. Vol. II. Lubell, M.S. 
(ed.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

In the lay-out of neutral injectors there appears the difficulty 
to apply adequate design criteria for the cold gas flow in the 
neutralizer and pumping section of the injector and toward the 
Tokamak experiment. This program is intended to help the designer; 
in particular, it calculates cold gas particle density (or pressure), 
flow rate and angular distribution along the beam line for a special 
case and compares it with the usual molecular flow approximation. 
It can easily be expanded to more complicated geometries. 


32440 Experimental and theoretical results of an electrostatic 
for neutral beam Fumelli, M.; 


energy recovery system 
Raimbault, P. (EURATOM-CEA, Fontenay-aux-Roses, France). pp 


1596-1600 of Proceedings of the seventh symposium on engineering 
roblems of fusion research Vol. II. Lubell, M.S. (ed.). New York; 
nstitute of Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

In the next generation of Tokamaks, efficient neutral beam 
injection with positive ion sources will require direct energy recov- 
ery of the residual charged beam fraction. We present some theoreti- 
cal and experimental results on the long electron suppressor grid 
recovery scheme (LES recovery system). The LES system is a 
merged beam, low suppression voltage electrostatic recovery 
system. Calculations of this system are made with analytical and 
computer models. A LES recovery system was tested. The limiting 
suppression voltages are in agreement with the calculated values and 
are of the order of 20% of V/sub acc/. Preliminary recovery tests 
show that the necessary recovery voltages are about 15% of V/sub 
acc/. The recovered current is comparable to expected value if one 
takes into account ions species, grid interception and electron sec- 
ondary emission. Estimates of power loading for a 1 MW neutral 
injector show that pulses up to 1 sec could be handled. A system for 
60 KeV is under construction. 


32441 Ignition of Catalyzed-D reactor from D-T burning. liyoshi, 

A. (Kyoto Univ., Uji, Japan); Motojima, O.; Ohnishi, M. pp 1683- 
1687 of Proceedings of the seventh symposium on engineering 
roblems of fusion research. Vol. II. Lubell, M.S. (ed.). New York; 
nstitute of Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The transition process from a D-T burning to a Catalyzed-D 
operation is investigated in the toroidal plasmas using the trapped 
ion scaling law for the confinement. The Catalyzed-D operating 
mode is attained in a few hundreds seconds by adequate controls of 
the fuel injection rate and mixture without any additional heating. 
The effects of additional heating such as to prevent the quench and 
to improve the transition path are described. The thermal instability 
= iw! dynamics in the reactor with arbitrary D-T mixture are also 
studied. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 32481 


ERA VOL. 3, NO. 13 


32442 (GA-A—14614(5)) GAC—ANL TNS scoping studies. 
Status report for FY-77, October 1, 1976—September 30, 1977. 
Volume V. Support tritium, and neutronics. (General 
Atomic Co., San Diego, Calif. (USA)). Jan 1978. Contract EY-76-C- 
03-0167-038;W-31-109-ENG-38. 167p. (ANL/FPP—77-6). Dep. 
NTIS, PC A08/MF AO1. 

Efforts were directed primarily toward plasma support stud- 
ies. Specifically, the studies included work on neutral beam and 
radio frequency (rf) — schemes, vacuum pumping and tritium 
systems, superconducting E-coil design, materials evaluation, power 
supplies and blanket and shield design with emphasis on the numeri- 

analysis of shield penetrations. All efforts considered two TNS 
options, i.e., the Ignition Test Reactor (ITR) and the Upgradable 
Ignition Test Reactor (UITR). The resulting designs and conclusions 
are therefore generally valid for most tokamak reactor devices, 
ranging from the basic ignition test reactor to a more ambitious net 
— device. The superconducting E-coli design, on the other 
d, is more design specific to the basic ITR device. 


32443 (GA-A—14614(Vol.9)) GAC-ANL TNS scoping studies. 
Volume IX. Engineering support studies: safety, regulatory consider- 
ations. Status report for FY-77, October 1, 197 tember 30, 1977. 
(General Atomic Co., San Diego, Calif. (USA)). Oct 1977. Contract 
EY-76-C-03-0167-038. 170p. Dep. NTIS, PC A08/MF AO1. 

The major objective of this study was to examine the safety 
and regulatory requirements being considered for fusion devices at 
this early stage of development. The study begins with a compara- 
tive evaluation of fission and fusion devices. Succeeding sections of 
the study present a safety assessment, regulatory considerations, and 
design and siting criteria for fusion devices. The study results are 
based entirely on a conceptual design for a Tokamak magnetically 
confined experimental device to demonstrate fusion ignition. Only 
minor emphasis is provided to discuss the upgrade version, the 
fusion demonstration plant. 


= (ORNL—5295, pp 60-65) Fusion energy studies. Oct 
1977. 

In Chemical Technology Division annual progress report for 
period ending March 31, 1977. 

Current experimental efforts are aimed toward developing 
cryosorption vacuum pumps for removing unburned fuel and impuri- 
ties from the plasma, studying deep-bec sorption pumps for roughing 
and transfer operations, investigating methods for recovery of tri- 
tium bred in blankets of lithium or lithium alloys, and studying 
containment of tritium that permeates metal walls. (MOW) 


32445 (ORNL/TM—6189) Health physics aspects of nuclear 
radiations from deuterium beam . Kim, J. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Feb 1978. 2ip. Dep. NTIS, PC A02/MF 
AOl. 

Estimations are made for X-ray generation from the accelera- 
tor column of various neutral beam injectors. For the case of 
deuterium beam operation where 2.5-MeV D-D neutrons pose a 
serious health physics concern, neutron and tritium production rates 
from beam targets are calculated for different beam energies. Bio- 
logical doses from these radiations and shielding requirements are 
discussed. 


32446 Tritium removal from liquid metals by sorption on yttrium. 
Clinton, S.D.; Watson, J.S. (Oak Ridge National Lab., TN). pp 1647- 
1649 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. II. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

Molten lithium appears to be the most promising blanket 
material for breeding tritium in fusion reactors. One of the more 
promising techniques for recovering tritium from liquid lithium 
involves sorption on a hydrogen-gettering metal. Tritium sorption 
from molten lithium and potassium has been studied in a batch 
contactor at temperatures of 300 and 400°C using metal sorbent 
samples of yttrium and zirconium. Yttrium has shown significant 
removal rates from both molten lithium and potassium. The data 
indicate that sorption by yttrium is a feasible method for the recov- 
ery of tritium from molten lithium. Sorption rates from potassium 
(potential coolant material), however, do not appear to be sufficient- 
ly high for a practical recovery process. Tritium-sorption rates from 
lithium (833 +- 54 ppb tritium) were considerably higher than those 
from potassium. Twenty-one sorption runs were made at 300°C 
using the same yttrium sample (3.45 g, 13.1 cm?). The tritium 
concentration in the lithium decreased with time as if there were two 
first-order processes. The reaction half-time increased from 24 min 
(for the first half hour of contact time) to 20 hr (for contact times > 
2 hr). Runs with contact time of less than or equal to 30 min were 
used to obtain a mass transfer coefficient of 6 x 10~* cm/sec. The 
driving force was assumed to be the tritium concentration in the 
lithium; the ratio of the lithium; the ratio of the yttrium surface area 
to lithium volume was 0.82 +- 0.02 cm~* The controlling mass 
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transfer resistance appears to be the liquid lithium phase. The mass 
transfer rate could then be increased significantly with forced con- 
vection. During the sorption experiments, the estimated accumula- 
tion of tritium in the yttrium was 0.78 Ci, and the tritium recovered 
after dissolution of the yttrium sample was 0.90 Ci (27 ppM). 


32447 Simulation of large scale air detritiation operations by 
computer modeling and bench-scale experimentation. Clemmer, R.G. 
(Argonne National Lab., IL); Land, R.H.; Maroni, V.A.; Mintz, J.M. 
pp 1653-1657 of Proceedings of the seventh symposium on engineer- 
ing problems of fusion research. Vol. II. Lubell, M.S. (ed.). New 
York; Institute of Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

Although some experience has been gained in the design and 
construction of 0.5 to 5 m*/s air-detritiation systems, little informa- 
tion is available on the performance of these systems under realistic 
conditions. Recently completed studies at ANL have attempted to 
provide some perspective on this subject. A time-dependent comput- 
er model was developed to study the effects of various reaction and 
soaking mechanisms that could occur in a typically-sized fusion 
reactor building (approximately 10° m*) following a range of tritium 
releases (2 to 200 g). In parallel with the computer study, a small 
(approximately 50 liter) test chamber was set up to investigate 
cleanup characteristics under conditions which could also be simu- 
lated with the computer code. Whereas results of computer analyses 
indicated that only approximately 10-*% of the tritium released to 
an ambient enclosure should be converted to tritiated water, the 
bench-scale experiments gave evidence of conversions to water 
greater than 1%. Furthermore, although the amounts (both calculat- 
ed and observed) of soaked-in tritium are usually only a very small 
fraction of the total tritium release, the soaked tritium is significant, 
in that its continous return to the enclosure extends the cleanup time 
beyond the predicted value in the absence of any soaking mecha- 
nisms. 


32448 Structure activation in an experimental power reactor. 
Smith, R.D.; Parish, T.A. (Univ. of Texas, Austin). pp 1718-1722 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. II. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

A calculational procedure for determination of the radioac- 
tive waste generated via neutron activation of the strucutral compo- 
nents of fusion devices is presented. Significant features of the 
procedure are the large number of activation products which can be 
treated, the methods employed to prepare the necessary data, and 
the large number of reaction types which are included. Neutron 
spectra are determined with the ANISN transport code and activa- 
tion calculations are performed with a version of the Oak Ridge 
National Laboratory (ORNL) isotope generation and depletion code 
ORIGEN. This procedure is applied to the analysis of the stainless 
steel structure of the proposed ORNL Experimental Power Reactor 
(EPR). Results indicate that most of the strucutral activity is short- 
lived, resides in the vacuum wall and first wall of the blanket, and 
reaches equilibrium at about ten years of operation. The activity per 
unit of energy generated by the ORNL EPR is determined to be 
about ten times lower than for a typical PWR, and the biological 
hazard potential is determined to be about twenty times lower. 


32449 Vacuum outer containment of a fusion power plant: impli- 
cations for overall safety and tritium control. Farfaletti-Casali, F.; 
Rocco, P. (CEC, Joint Research Centre, Ispra, Italy). pp 1812-1815 
of Proceedings of the seventh symposium on engineering problems 
of fusion research. Vol. II. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The paper examines the possibility of keeping under vacuum, 
in a fusion power plant, not only the plasma cavity, but the whole 
outer containment, which separates the nuclear island with all the 
activated components and the tritium sources from the environment. 
This concept necessitates a total remote maintenance system, but 
avoids the difficulties due to a pressure loaded welded surface in a 
highly activated zone. Moreover, it ensures effective control of 
tritium release. The vacuum is extended to the double-walled liner of 
the reactor building providing a layer for tritium monitoring and 
control. The engineering problems related to the extensive vacuum 
system, and the safety implications of the discussed solution are 
reviewed. 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 31542, 31543, 31570, 31571, 
31575, 31576, 31577, 31578, 31579, 31682, 31778, 32319, 32320 
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32450 (BNL—24029) Vacuum considerations summary. (Brook- 
haven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C- 
02-0016. 5p. (CONF-771073—13). Dep. NTIS, PC A02/MF AOI. 

From Heavy ion fusion workshop; Upton, NY, USA (17 Oct 
1977). 

The vacuum system for Heavy Ion Fusion machines can be 
divided according to pressure into 4 parts: (a) Ion Sources; (b) 
Linear Accelerators; (c) Circular Accelerators, Accumulators and 
Storage Rings; and (d) Reactors. Since ion sources will need rather 
conventional pumping arrangements and reactors will operate with 
greater pressures, depending on their mode of operation, only items 
b and c will be treated in this report. In particular, the vacuum 
system design will be suggested for the machines proposed by 
various scenarios arrived at during the workshop. High mass num- 
bers will be assumed. 


32451 (BNL—24030) Systems/cost summary. Grand, P.; 
Danby, G.; Keane, J.; Spiro, J.; Sutter, D.; Cole, F.; Hoyer, E.; 
Freytag, K.; Burke, R. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 5p. (CONF-771073—12). 
Dep. NTIS, PC A02/MF AO1. 

From Heavy ion fusion workshop; Upton, NY, USA (17 Oct 
1977). 

The purpose of the meeting was to discuss and develop cost- 
estimating methods for heavy-ion fusion accelerator systems. The 
group did not consider that its purpose was to make technical 
judgements on proposed systems, but to develop methods for making 
reasonable cost estimates of these systems. Such estimates will, it is 
hoped, provide material for systems studies, will help in guiding 
research and development efforts by identifying “high-leverage” 
subsystems (areas that account for a significant part of total system 
cost and that might be reduced in cost by further technical develop- 
ment) and to begin to provide data to aid in an eventual decision on 
the optimum type of accelerator for heavy-ion fusion. 


32452 (BNL—24031) Estimate of the longitudinal self electric 
field of an ion beam. Irani, A.A. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 3p. (CONF- 
771073—11). NTIS, MF AO. 

From Heavy ion fusion workshop; Upton, NY, USA (17 Oct 
1977). 

Portions of this document are illegible. 

The self electric field on the axis of an ion beam of radius a in 
a conducting cylinder of radius b is given. The formula assumes that 
the radius of the conducting cylinder is much smaller than the length 
of the ion beam (b much less than L) and that E/sub z/ is calculated 
away from the edge of the beam (vertical bar z vertical bar less than 
vertical bar L/2 vertical bar). For the HIDE parameters, i.e., loosely 
speaking a 50 TW, 100 JK, multi-GeV heavy ion beam, the assump- 
tion b much less than L is no longer valid and hence this equation 
cannot be used. Since for an unneutralized heavy ion beam it is 
necessary to apply ramp voltages to compensate for the longitudinal 
self fields it is desirable to know exactly what these fields are. Here, 
exact expressions for E/sub z/ on the axis of the ion beam are 
obtained and are compared under different circumstances with the 
approximate results given by the equation. 


32453 (EPRI-ER—591) Laser fusion power balance measure- 
ments (particle transmission diagnostics). (Lockheed Missiles and 
Space Co., Sunnyvale, Calif. (USA). Space Programs Div.). Feb 
1978. 68p. Dep. NTIS, PC A04/MF AOI. 

The 50 GW Nd-glass laser at the Lockheed Palo Alto Re- 
search Laboratory was employed to produce inertially-confined 
plasmas, and the 3-MV Van de Graaf accelerator was employed as 
the source of the diagnostic proton beam. The overall system is 
conveniently divided into three basic subsystems: the Particle Beam 
Control System delivers a pulsed, monochromatic, and tightly fo- 
cused beam of protons at the target spot; the Time-Energy Analysis 
System analyzes the transmitted beam in time and energy coordi- 
nates; and the Laser Timing and Synchronization System coordi- 
nates the interaction of the particle and laser beams. These three 
subsystems were completed in December, 1976, and tests of the 
combined system were carried out over the next several months. 
The results of these tests have indicated that the particle transmission 
technique is a feasible approach to density measurement in inertially- 
confined plasmas. Adequate solutions to the problems of back- 
ground, temporal synchronization, and spatial overlap are demon- 
strated in this report. Further attention should be devoted to the 
problem of beam luminosity and to direct experimental verification 
of the time-resolution capability of the TEAS. The study of dE/dx, a 
problem of considerable importance to current fusion research in 
inertially-confined plasmas, offers the best immediate practical appli- 
cation for the system assembled under this contract and is recom- 
mended as a follow-on effort. 


32454 (LA-UR—77-174) Laser-fusion program at Los Alamos. 
Perkins, R.B. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 54p. Dep. NTIS, PC A04/MF AO1. 
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A general introduction to laser fusion research at Los Alamos 
is given. paper discusses laser choices, COz lasers, target interac- 
tion experiments, and conceptual power plants. (MOW) 


32455 (LA-UR—78-329) Fiber optics and microprocessors: a 
control-system solution for the laser-fusion environment. Thuot, M.E. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W- 
7405-ENG-36. 17p. (CONF-780219—1). Dep. NTIS, PC A02/MF 


AOl. 
From NEPCON/WEST conference; Anaheim, CA, USA (28 

Feb 1978). 

The use of fiber optics and microprocessors in a distributed 
computer control system for a 100-kJ CO: laser fusion facility is 
described. Gas-laser control systems must operate in an environment 
in which megavolt Marx circuits generate megampere discharges in 
the laser amplifiers, with attendant high electromagnetic fields. By 
linking the distributed controls with fiber optics the adverse effect of 
Fo ields on the hard-wired controls is mimimized, and the addi- 
tional advantage of ground isolation gained. Fiber-optic subsystems 
and interfaces include low-error-rate digital communication links 
between computers; nanosecond timing and trigger links; fiber-optic 
parameter monitors with dc-to-10 MHz bandwidths; binary fiber- 
optic power control for valves, motors, and contactors; and binary 
fiber-optic status interfaces to monitor the system response to control 
outputs. 


32456 (NRL-MR—3684) Absorption of laser light in laser fusion 
plasmas. Ripin, B.H. (Naval Research Lab., Washington, D.C. 
(USA)). Dec 1977. Contract ES-77-A-01-6021. 33p. Dep. NTIS, PC 
a AOl. 

ariables affecting the absorption of high-irradiance (10’* to 
10%¢ wren) laser light in plasmas were studied experimentally and 
where possible related to theory. It was found that temporally 
structured laser pulses, simulating those required in many pellet 
implosion designs, exhibit very enhanced backscatter consistent with 
Brillouin. The variation of absorption with focal position and inci- 
dent irradiance, and the critical surface structure inferred from 
scattered laser light will be described and their implications to laser 
fusion discussed. 


32457 (PNL—2304) TCT hybrid preconceptual blanket design 
studies. Aase, D.T.; Bampton, M.C.C.; Doherty, T.J.; Leonard, B.R.; 
McCann, R.A.; Newman, D.F.; Perry, R.T.; Stewart, C.W. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Jan 1978. Con- 
tract EY-76-C-06-1830. 138p. Dep. NTIS, PC A07/MF AOI. 
The conceptual design of a tokamak fusion-fission (hybrid) 
reactor, which produces electric power and fissile material, has been 
tformed in a cooperative effort between Princeton's Plasma Phys- 
ics Laboratory (PPPL) and Battelle's Pacific Northwest Laborato- 
ries (PNL). PPPL, who had overall project lead responsibility, 
designed the fusion driver system. Its core consists of a tokamak 
= maintained in the two-component torus (TCT) mode by both 
and T beams and having a single null poloidal divertor. The 
blanket concept selected by PPPL consists of a neutron multiplying 
converter region, containing natural Uranium Molybdenum (U-Mo) 
slugs followed by a fuel burning blanket region of molten salt 
containing PuF;. PNL analyzed this concept to determine its struc- 
tural, thermal and hydraulic performance characteristics. An ade- 
quate first wall cooling method was determined, utilizing low pres- 
sure water in a double wall design. A conceptual layout of the 
converter region tubes was performed, providing adequate helium 
cooling and the desired movement of 'U-Mo slugs. A thermal hy- 
draulic analysis of the power-producing blanket regions indicated 
that either more helium coolant tubes are needed or the salt must be 
circulated to obtain adequate heat removal capability. 


32458 (SAND—76-5731C) Shock focusing particle-beam-fusion 
target. Sweeney, M.A.; Widner, M.M. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. Contract EY-76-C-04-0789. 10p. (CONF- 
761108—36). Dep. NTIS, PC A02/MF AO1. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, CA, USA (15 Nov 1976). 

Portions of document are illegible. 

Targets which have a very thick outer shell for the purpose 
of shock focusing are considered. A typical target consists of a high 
density shell which stops the electrons or ions and serves as contain- 
er, pusher, and tamper for the fuel. (MHR) 


32459 ogg Shiva automatic alignment systems: a 
brief description. Bliss, E.S.; Summers, M.A.; Cody, R.L.; Boyd, 
R.D.; Wintemute, J.D. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 6 Sep 1977. Contract W-7405-ENG-48. 13p. 
Dep. NTIS, PC A02/MF Al. 

A diagram is given of the basic Shiva alignment system. The 
alignment requirements, as originally specified and as preseently 
estimated, together with the performance obtained to date from the 
ome equipment are described. It is expected that this perform- 
ance will be satisfactory for even the most alignment-sensitive tar- 
gets and significantly better than is needed for experiments not 
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requiring highly uniform illumination. The hardware arrangement 
planned for a typical Shiva chain is shown. 


32460 (UCRL—13811) NOVA integrated alignment/diagnostic 
sensors. (Aerojet ElectroSystems Co., Azusa, Calif. (USA)). 18 Jan 
1978. Contract W-7405-ENG-48. 16p. Dep. NTIS, PC A02/MF 
AOl. 

Under Contract 3772003 to the Lawrence Livermore Labora- 
tory, Aerojet ElectroSystems Company has investigated a number of 
alignment system design topics for the NOVA and SHIVA upgrade 
lasers. Prior reports dealt with the Main Beam Alignment System, 
and with Multipass Amplifier Alignment Concepts. This report, 
which completes the contract, examines ways in which the Return 
Beam Diagnostic (RBD) package and Incident Beam Diagnostic 
(IBD) packages may be reconfigured to a more integrated package. 
In particular, the report shows that the RBD optics may be directly 
integrated in the Pointing Focus and Centering (PFC) sensor, and 
that the IBD optics may use the same basic common configuration as 
the PFC/RBD package. 


32461 (UCRL—78794) Numerical methods for laser fusion. Zim- 
merman, G.B. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 3 Nov 1977. Contract W-7405-ENG-48. 7p. 
(CONF-770304— 16). Dep. NTIS, PC A02/MF AO1. 

From Analysis of nuclear systems; Tucson, AZ, USA (28 Mar 
1977). 

The LASNEX computer code was developed to study the 
many interrelated: physical processes important in the effort to 
achieve laser initiated fusion. It has been used to calculate the results 
of numerous laser plasma experiments and to design targets and 
determine desirable laser pulse characteristics for future experiments. 
Some processes, such as hydrodynamics, are well formulated in 
fundamental equations and can be solved with high accuracy by 
sophisticated numerical methods. Other processes, such as laser 
absorption and electron transport, are less well understood and do 
not, in general, warrant the use of highly accurate techniques. 
Numerical models were chosen that adequately represent each phys- 
ical process, keeping in mind its inherent uncertainties, the impor- 
tance of the process to the overall calculation, and its effect on the 
determination of experimental observables. 


32462 (UCRL—79731) Exploding pusher targets for the SHIVA 
laser system. Rosen, M.D.; Larsen, J.T.; Nuckolls, J.H. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 26 Sep 1977. 
Contract W-7405-ENG-48. 36p. (CONF-771136—22). Dep. NTIS, 
PC A04/MF AOl1. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

The first targets for the 20 TW SHIVA laser system were 
designed. They are simple glass micro-balloons, approximately 300 

in diameter and 2 pm thick, filled with D-T gas. Using 

LASNEX, whose model physics was utilized successfully for 
ARGUS targets, we optimize for both gain and yield. The target 
behaves as an exploding pusher. Different simple analytic models for 
the physics of this mode are presented, and are tested by comparing 
their scaling predictions, at constant absorbed power, with those 
demonstrated by LASNEX. Emphasis is placed on successful pre- 
diction of the basic quantities of peak ion temperature and compres- 
sion, rather than neutron yield or n tau. 


32463 (UCRL—79757(Rev.1)) Profile modification by the pon- 
deromotive force in spherical targets. Larsen, J.T.; Harte, J. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 26 Oct 
1977. Contract W-7405-ENG-48. 50p. (CONF-771136—26). Dep. 
NTIS, PC A03/MF AOl. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

Experiments have been performed by LLL which indicate a 
definite density profile steepening. One possible mechanism for this 
effect is the ponderomotive force. LASNEX has been modified to 
include the light momentum deposition in the form rho dv/dt = - 
nabla P - nabla(radical epsilon + radical 1/epsilon) I/2c. Results will 
be presented from numerical simulations on spherical glass targets at 
laser intensities from 10** to 10** watts/cm®. Emphasis is placed on 
the nature of the density profile near the critical region as a function 
of laser intensity and plasma conditions. The existence of this sharp 
step, whose scale length is of the order of a micrometer may imply a 
local reduction in the thermal conductivity. 


32464 (UCRL—79856) Inertial confinement fusion (ICF). Nuck- 
olls, J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 12 Oct 1977. Contract W-7405-ENG-48. 3lp. (CONF- 
771136—30). Dep. NTIS, PC A03/MF AO1. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

The principal goal of the inertial confinement fusion program 
is the development of a practical fusion power plant in this century. 
Rapid progress has been made in the four major areas of ICF— 
targets, drivers, fusion experiments, and reactors. High gain targets 
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have been designed. Laser, electron beam, and heavy ion accelerator 
drivers appear to be feasible. Record-breaking thermonuclear condi- 
tions have been experimentally achieved. Detailed diagnostics of 
laser implosions have confirmed predictions of the LASNEX com- 
puter program. Experimental facilities are being planned and con- 
structed capable of igniting high gain fusion microexplosions in the 
mid 1980's. A low cost long lifetime reactor design has been devel- 
oped. 


32465 (UCRL—79934) Electrostatically driven plasma hydro- 
dynamic instability. I. The failure of vacuum-insulated, long wave- 
length laser fusion pellets. Levermore, C.D.; Caflisch, R.E.; Wood, 
L.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Oct 1977. Contract W-7405-ENG-48. 13p. (CONF-771136— 
31). Dep. NTIS, PC A02/MF AOI. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

Longer wavelength (e.g., lambda = 10.5 um) laser radiation 
generates relatively large fluxes of superthermal electrons that pene- 
trate and preheat the cores of such pellets at early times in their 
implosion history, precluding their efficient subsequent compression. 
It has been proposed to separate the outermost shell of such pellets 
(onto which the laser light is directed) from its inner regions by a 
vacuum layer, thereby “insulating” these inner portions from su- 
perthermal electron degradation. We consider this proposal analyti- 
cally and computationally, and find it to be questionable, due to the 
rapid penetration of the vacuum insulation layer by plasma streamers 
from the laser heated shells, which are accelerated to velocities of 
the order of those of the superthermal electrons by an electrostatic 
analog of the Rayleigh-Taylor instability. Results of such consider- 
ations are presented. The results developed also apply to a variety of 
formally similar phenomena, ranging from the relativistic edge of 
supernova photospheres to diode breakdown in REB machines. 


32466 (UCRL—80148) Microradiographic measurement of laser 
fusion targets. Singleton, R.M.; Hendricks, C.D.; Weinstein, B.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 29 
Sep 1977. Contract W-7405-ENG-48. 6p. (CONF-780202—11). Dep. 
NTIS, PC A02/MF AO1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

A technique is described for making contact microradio- 
graphs of microsphere targets, and for obtaining the target charac- 
teristics by fitting the data with a parametric equation. 


32467 (UCRL—80164) Exploding pusher performance at fixed 
laser power, a theoretical model. Rosen, M.D.; Nuckolls, J.H. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 4 Oct 
1977. Contract W-7405-ENG-48. 6p. (CONF-780202—12). Dep. 
NTIS, PC A02/MF AO1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

A model for the physics of exploding pusher targets is pre- 
sented which compares favorably with the predictions of the com- 
plex simulation code, LASNEX. 


32468 (UCRL—80230) Diagnostics of Shiva Nova produced high 
yield thermonuclear events. Ahlstrom, H.G.; Banner, D.L.; Boyle, 
M.J.; Campbell, E.M.; Coleman, L.W.; Koppel, L.N.; Kornblum, 
H.N. Jr.; Rienecker, F.; Severyn, J.R.; Slivinsky, V.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jan 1978. 
Contract W-7405-ENG-48. 46p. (CONF-780202—19). Dep. NTIS, 
PC A03/MF AOl1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

Experiments with the Shiva Nova laser facility which pro- 
duce yield levels of scientific breakeven and above will result in 
neutron, x-ray and particle fluxes which will require specific atten- 
tion to the survivability of diagnostic instrumentation. These yield 
levels will also allow the utilization of new diagnotics techniques 
which can provide detailed information on the state of the imploded 
fuel and pusher shells. 


32469 (UCRL—80257) Laser-generated shock-wave experiments 
in metals above 1 TPa. Trainor, R.J.; Shaner, J.W.; Auerbach, J.M.; 
Phillion, D.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 31 Jan 1978. Contract W-7405-ENG-48. 13p. 
(CONF-780126—1). Dep. NTIS, PC A02/MF AO1. 

978) From APS Society meeting; San Francisco, CA, USA (22 Jan 
1 ‘ 

Some initial experiments are described which form part of a 
new program aimed at significantly extending the range of high 
pressures and densities which may be explored in laboratory equa- 
tion-of-state (EOS) experiments. These experiments will utilize high- 
energy lasers, such as those employed in the Laser Fusion Program 
at Lawrence Livermore Laboratory (LLL), to generate intense 
shock waves in materials of interest. 
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32470 (UCRL—80366) Target input requirement for heavy ion 
fusion. Bangerter, R.O. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 10 Nov 1977. Contract W-7405-ENG-48. 
12p. (CONF-771073—7). Dep. NTIS, PC A02/MF AO1. 

From Heavy ion fusion workshop; Upton, NY, USA (17 Oct 


1977) 

The requirements a heavy ion accelerator must meet in order 
to initiate practical thermonuclear microexplosions are summarized. 
Particular emphasis is given to the question of maximum allowable 
ion energy. 


32471 (SAND—78-6004) Energy and relativistic electron beam 
transport in pulsed thermonuclear devices. Rudakov, L.I. Feb 1978. 
Translated by P. Newman from paper presented at the Technical 
Committee Meeting on progress in inertial confinement fusion spon- 
sored by IAEA, February 1-3 1978, San Diego. (CONF-780202— 
18). 20p. Dep. NTIS, PC A02/MF AO1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

A review of research on diodes and electron beam fusion at 
the Kurchatov Institute of Atomic Energy is given. Some experi- 
ments on "Triton” and "Angora-I” are reviewed. (MOW) 


32472 Laser fusion. Eidmann, K. (Max-Planck-Institut fuer Plas- 
maphysik, Garching/Muenchen, Ger.). pp 46-51 of Laser 75: opto- 
electronics. Waidelich, W. (ed.). Guildford, Eng.; IPC Science and 
Technology Press Ltd. (1976). 

From International conference on lasers and opto-electronics; 
Munich, F.R. Germany (24 Jun 1975). 

See CONF-750621—. 

Controlled thermonuclear fusion affords the prospect of a 
long-term solution of the energy problem. With the rapid advance of 
high-power lasers the “traditional’’ method of magnetic confinement 
has recently been joined by a new concept. In this, tiny pellets of 
fusion fuel, ¢.g., a mixture of deuterium and tritium are so strongly 
heated by intense irradiation with laser light from all sides that fusion 
reactions with energy output can take place. The physical principles 
and most important problems of this concept are introduced and 
then the present experimental situation is described and the future 
development outlined. 


32473 High-power lasers for thermonuclear fusion: a comparative 
review. Hohla, K. (Max-Planck-Institut fuer Plasmaphysik, Garch- 
ing/Muenchen, Ger.). pp 52-58 of Laser 75: opto-electronics. Waide- 
lich, W. (ed.). Guildford, Eng.; IPC Science and Technology Press 
Ltd. (1976). 

From International conference on lasers and opto-electronics; 
Munich, F.R. Germany (24 Jun 1975). 

See CONF-750621—. 

The four most powerful lasers considered for laser plasma 
experiments are compared, viz. the Nd glass, the CO2, the HF and 
the iodine laser. After a brief description of the excitation mecha- 
nisms, the oscillator-amplifier scheme is discussed by means of the 
energy storage concept. According to this, the pulse length is 
essentially governed by the oscillator, while the pulse energy is 
given by the stored energy of the amplifiers. The basic difference 
between gas lasers and solid-state lasers is the possibility of varying 
the band-width in the case of gas lasers. This has consequences for 
both the pulse length and the energy storage capacity. With gas 
lasers both of these can be varied over a wide range and adapted to 
requirements. In this respect the iodine laser proves to be particular- 
ly advantageous since the excitation mechanism here is independent 
of the pressure. The real limitation of laser amplifiers is the self- 
focusing since it restricts the attainable power density. With the Nd 
glass laser this value is so low that almost the entire energy stored 
remains in the laser. With gas lasers the value of the self-focusing 
density has so far only been estimated. It should be more than an 
order of magnitude higher than for Nd glass. Since, moreover, the 
stored energy can be adapted, this means that almost the entire 
energy stored can also be withdrawn from the laser. This advantage 
of the gas laser means that the search for new high-power lasers will 
be increasingly concentrated on gas-laser systems. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 


REFER ALSO TO CITATION(S) 31366, 31416, 31417, 31418, 
31544, 31545, 31693, 32413, 32450 


32474 (BNWL—1939-8) Pacific Northwest Laboratory report on 
fusion energy research, April 1977—June 1977. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Jul 1977. Contract EY- 
76-C-06-1830. 44p. Dep. NTIS, PC A03/MF AO1. 

The development of economic data for fusion power plants 
continued in a study estimating the potential impact of a shortage of 
materials important in fusion plant construction. In studies develop- 
ing heat transfer and fluid flow design tools for fusion reactor 
blankets, preconceptual design studies were initiated to identify the 
potential design limits of water cooling in the first wall of Tokamak 
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Next Step (TNS) concepts. In surface effects research clean gold 
samples were irradiated in the University of California (D,Be) neu- 
tron source for a neutron sputtering experiment. Light ion and 
neutron irradiation experiments - 4 — in studies of the 
effects of radiation on mechanical p ies. The hardening re- 
of 14 MeV neutron-irradiated com el changed at high caieiie 
luences (10** to 10?” particles/cm?) while the response of 
16 MeV proton-irradiated nickel did not, which may have been due 
to a difference in irradiation hardening mechanisms. The flux depen- 
dence of the microstructure and irradiation hardening of 
materials needs study to clarify uncertainty about light ion 
and fusion neutron damage processes. Neutron irradiations of Ni, 
316SS, and Nb wires and foils were completed. Work has continued 
in studies developing acoustic emission (AE) techniques for deter- 
mining the prebreakdown behavior and failure mechanisms in elec- 
tric insulators with potential applications in fusion reactors. Scoping 
experiments with the high-vacuum dielectric breakdown apparatus 
were conducted. 


32475 (LA—7067-T) Consistency of differential and integral 
thermonuclear neutronics data. Reupke, W.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 24Ip. 
Dep. NTIS, PC All/MF AO1. 

Thesis. 

To increase the accuracy of the neutronics analysis of nuclear 
reactors, physicists and engineers have employed a variety of tech- 
niques, including the adjustment of multigroup differential data to 
a ee with integral data. Of the various adjustment 

eneralized least-squares procedure which adjusts the 

ifferential and integral data can significantly improve the 
enue a neutronics calculations compared to calculations em- 
ploying only differential data. This investigation analyzes 14 MeV 
neutron-driven integral experiments, using a more extensively devel- 
oped methodology and a newly developed computer code, to extend 
the domain of adjustment from the energy range of fission reactors 
to the energy range of fusion reactors. 


32476 (LBL—7246) Explosion poe of neutral-beam source 
cryopumps for TFTR. Graham, W.G.; Lim, T.H.; Ruby, L. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.; California 
Univ., Berkeley (USA). Dept. of Nuclear Engineering). Dec 1977. 
Contract W-7405-ENG-48. 6p. (CONF-780508—1). Dep. NTIS, PC 
A02/MF AOl1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The explosion potential of the test cryopump became a para- 
mount issue in the safety analysis required for the reactor experi- 
ment. The administrative limit for loading of the cryopump with 
normal hydrogen or deuterium is that amount of gas which will 
produce a partial pressure of 13 torr at a total pressure of 1 
atmosphere, i.e., a 1.7% mixture by volume. At atmos rpg pres- 
sure, combustion can occur for mixtures in the range 4.0 to 75%. It 
is pom to know whether, in a leak-up-to-air accident, when the 

ure will range from 100% to 1.7%, an explosion can 

= or the test cryopump (2501), loaded to the administrative 

limit, the energy of combustion would amount to 9.21 x 10°J, or 21.9 

gc of T.N.T. equivalent. However, for a TFTR beamline (73,0001), 

the corresponding numbers are 2.69 x 107 J, or 6.39 x 10° g of T.N.T. 
equivalent. 


32477 (ORNL/TM—6207) Optically coupled high voltage isola- 
tion amplifier. Pearce, J.W. (Oak Ridge National Lab., Tenn. 
(USA)). Feb 1978. Contract W-7405-ENG-26. 13p. Dep. NTIS, PC 
A02/MF AOl. 

A common and persistent problem in modern instrumentation 
is the observation and recording of small signal waveforms that are 
removed from ground by very high voltages. Examples of this are 
the instrumentation of neutral particle injectors used in controlled 
thermonuclear research and the construction of safety breaks for air 
core toroidal devices. To overcome this problem a very high voltage 
isolation amplifier was designed. It employs analog-to-digital conver- 
sion with serial data transmission on a fiber optic cable. 


32478 (SAND—77-8294) Gasd measurements for the 
LASL intense neutron source. Johnston, S.C. (Sandia Labs., Liver- 
more, Calif. (USA)). Feb 1978. Contract EY-76-C-04-0789. 35p. 
Dep. NTIS, PC A03/MF AO1. 
Measurements made on a two-dimensional simulation of the 
Los Alamos Scientific Laboratory (LASL) Intense Neutron Source 
(INS) experiment are discussed. The purpose of this work was to 
characterize the supersonic INS channel flow under conditions of 


large amounts of energy deposition. Nozzle channel wall pressure 
measurements, cold flow leakage rates, vacuum channel pressure and 
Mach number, leakage flow rates with mass addition to and momen- 
tum extraction from the main flow, and flow visualization photo- 
graphs are given. Energy addition up to thirty percent of the 
theoretical maximum was achieved via mass addition to and momen- 
tum extraction from the main channel flow. In this range, both a 
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weak and strong regime for leakage flow were identified. These 
regimes differed by about twenty percent in leakage flow rates. 


32479 (UCID—17726) D~ production by multiple charge-trans- 
fer collisions of low-energy D ions and atoms in cesium vapor. Hooper, 
E.B. Jr.; Willmann, P.A.; Schlachter, A.S. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 22 Jan 1978. Contract W- 
7405-ENG-48. 30p. Dep. NTIS, PC A02/MF AOl1. 

The production of D™ by multiple charge-transfer collisions 
of a D* beam in a cesium-vapor target is considered for D* energies 
above 300 eV. The cross sections relevant to D™ formation are 
obtained by a least-squares fit of three-charge-state differential equa- 
tions to experimental yield curves. Implications for production of 
intense negative-ion beams are discussed, and speculations are made 
about extrapolation to lower engeries. 


32480 (UCRL—52098) Electrical insulator requirements for 
mirror fusion reactors. Condit, R.H.; Van Konynenburg, R.A. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 30 Oct 
1977. Contract W-7405-ENG-48. 39p. Dep. NTIS, PC A03/MF 
AOl. 

The requirements for mirror fusion electrical insulators are 
discussed. Insulators will be required at the neutral beam injectors, 
injector power supplies, direct converters, and superconducting 
magnets. Insulators placed at the neutral beam injectors, will receive 
the greatest radiation exposure, 10** to 10* neutrons/m2s and 0.3 to 
3 Gy/s (105 to 10° R/h) of gamma rays, with shielding. Direct 
converter insulators may receive the highest temperature (up to 
1300°K), but low voltage holding requirements. Insulators made 
from organic materials (e.g., plastics) for the magnet coils may be 
satisfactory. Immediate conductivity increases of all insulators result 
from gamma irradiation. With an upper limit to gamma flux expo- 
sures of 300 Gy/s in a minimally shielded region, the conductivity 
could reach 10~* S/m. Damage from neutron irradiation may not be 
serious during several years’ exposure. Surface changes in ceramics 
at the neutral beam injector may be serious. The interior of the 
injector will contain atomic hydrogen, and sputtering may transfer 
material away from or onto the ceramic insulators. Unknown and 
potentially damaging interactions between irradiation, electric fields, 
temperature gradients, cycling of temperature, surface and joint 
reactions, sputtering, polarization, and electrotransport in the dielec- 
trics are of concern. Materials research to deal with these problems 
is needed. 


32481 Engineering problems of future fusion reactors in the light 
of TFTR experience. Bilton, J. (Ebasco Services Inc., New York); 
Stern, E. pp 575-579 of Proceedings of the seventh symposium on 
engineering problems of fusion research. Vol. I. Lubell, M.S. (ed.). 
nr See: Institute of Electrical and Electronics Engineers Inc. 
1977 

7. symposium on fusion research project; Knoxville, 
TN, USA “05 Oct 1977). 

See CONF-771029—P1. 

The following areas of TFTR engineering that bear an evolu- 
tionary relationship to future generation reactors are discussed: (1) 
remote handling and maintenance, (2) tritium handling and cleanup, 
and (3) vacuum systems. (MOW) 


32482 Stress analysis of vacuum vessel in JT-60. Takatsu, H.; 
Yamamoto, M.; Shimizu, M.; Ohta, M.; Saigo, T.; Miyata, H.; Sato, 
H.; Itoh, Y. (Japan Atomic Energy Research Inst., Tokai, Japan). pp 
1376-1380 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. II. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

Stress evaluation studies made for the vacuum vessel of JT- 
60, a large Tokamak device to be constructed at JAERI, are de- 
scribed. The toroidal vessel is required to have a large loop resis- 
tance and to be used at temperatures up to 400°C. The vessel 
consists of rigid rings and bellows which are alternately welded into 
a torus. A new finite element method specially suited for the stress 
analysis of such structures is developed. The applicability of the 
computational code was verified by comparing computed results 
with the measured by using models of the vacuum vessel. It was 
shown that the vacuum vessel of JT-60 had enough margin of 
strength under design loads of atmospheric and electromagnetic 
forces at design temperatures. 


32483 Numerical and experimental analysis of eddy currents 
induced in tokamak machines. Takahashi, T. (Hitachi Ltd., Japan); 
Takahashi, G.; Kazawa, Y.; Suzuki, Y. pp 1393-1397 of Proceedings 
of the seventh symposium on engineering problems of fusion re- 
search. Vol. II. Lubell, M.S. (ed.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 
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This paper deals with eddy current phenomena in Tokamak 
machines. A numerical method is presented which will permit eddy 
currents to be calculated. Examples of numerical results and a 
discussion of the JT-60 are shown. Calculations are checked by 
measurements in basic models. 


32484 Development of the PDX TF Coil insulation system. 
Young, K.S.; Puzio, E.T. (Princeton Univ., NJ). pp 1518-1520 of 
Proceedings of the seventh symposium on engineering problems of 
fusion research. Vol. II. Lubell, M.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

This paper discusses the problems encountered during manu- 
facture in meeting the electrical, mechanical and tolerance require- 
ments of the PDX TF Coil insulation system. A development 
program was initiated to test and select an insulation system which 
would both meet the functional requirements and accomodate 
vendor tooling and production methods. Electrically, the perfor- 
mace criteria include long term water immersion associated with 
megger and D.C. hi-pot test. Mechanically, flexural strength and 
compressive strength and modulus were determined at 70°F. and at 
140°F. A “wetted” wrap and a prepreg wrap were compared along 
with filled epoxy systems for mechanical and electrical properties, 
production handling, and tight tolerance molding. Both material 
samples and full production coil pieces were made in the program 
and the resultant data is presented. 


32485 Effects of dielectric joints on the structural behavior of 
tokamak devices. Dineen, R.L.; Walls, J.C. (System Development 
Corp., Oak Ridge, TN). pp 1521-1525 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. II. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

An inherent requirement in the design of tokamak fusion 
devices is the electrical isolation of the structural support system. In 
the case of metallic support systems, this isolation is accomplished by 
inserting dielectric joints between adjacent structural components. 
These joints, however, have a significantly lower stiffness than 
typical structural connections as a result of the lower elastic moduli 
of the dielectric materials as compared to metals. Consequently, 
stiffness discontinuties occur within the support structure that affect 
its response to the imposed loads. This paper investigates the effects 
of the dielectric joint designs used in the ORMAK Upgrade and 
Impurities Studies Experiment (ISX) machines on the stresses and 
deformations of these two systems. The joints examined include 
designs for resisting primarily compressive forces (QORMAK Up- 
grade torque rings). Techniques for modeling these joint types as 
linear springs for use in finite element models are discussed. The 
results of finite element analyses using the NASTRAN code are 
discussed and comparisons of the stresses and deformations for each 
of the two systems with and without dielectric joints are presented. 
These results are examined to determine the relative influence of the 
geometry, dielectric material and location of the joint on the overall 
behavior of the system. 


32486 Dielectric breakdown of liquid and vapor helium in bulk 
and across epoxy insulation. Hwang, K.F.; Hong, S.O. (Univ. of 
Wisconsin, Madison). pp 1531-1534 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. II. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The dielectric strength of vapor and liquid He* under highly 
inhomogeneous fields is measured at 1.8 K and 4.2 K in saturated 
vapor pressure. The results show a strong polarity effect for both 
liquid and vapor helium. Paschen’s law can be used to explain the 
vapor strength. In addition, the dielectric strength of epoxy-fiberg- 
lass in helium is measured. Preliminary results are presented. 


32487 Structural analysis of a two-component torus (TCT) hybrid 
reactor first wall. Bampton, M.C.C.; McCann, R.A. (Battelle Pacific 
Northwest Labs., Richland, WA). pp 1637-1641 of Proceedings of 
the seventh symposium on engineering problems of fusion research. 
Vol. II. Lubell, M.S. (ed.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

A double-wall concept is studied as a viable configuration for 
the first wall of a Two-Component Torus (TCT) hybrid reactor. The 
channel formed by the two walls permits coolant under pressure to 
circulate and reduce the first wall heat load. The first wall is also 
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designed to perform the function of vacuum boundary. Thus, poten- 
tial loads under consideration were pressure, temperature and irra- 
diation induced swelling. General stability in the presence of a 
vacuum load was used as a criterion to arrive at initial dimensions. A 
free toroidal shell having the TCT radii was analyzed by the 
BOSORS shell-of-revolution digital code. This code uses the finite 
difference approach to structural model discretization and is capable 
of solving both the quasilinear and large displacement nonlinear 
stability eigenvalue problems. Using these approaches, the wall 
thickness and coolant channel spacing were derived. The BOSOR4 
code was also used to check local wall stability between channels. A 
material selection of 316 stainless steel was made because its proper- 
ties are both acceptable and relatively well established in the pres- 
ence of irradiation. Fabrication processes are also well established 
for this material. The properties reviewed for failure mode assess- 
ment encompass creep, swelling, fatigue and crack growth. In deter- 
mining the stress analysis, the simplifying assumption was made that 
the major radius of the torus was infinite. This permitted usage of an 
axisymmetric finite element program to solve for the stresses at the 
wall channel intersections. A review of potential failure modes 
confirmed that the first wall coolant was allowing a virtual infinite 
life condition. 


32488 Nuclear heat deposition in cryosorption pumps of a fusion 
reactor. Iida, H.; Ide, T.; Seki, Y. (Japan Atomic Energy Research 
Inst., Tokai). pp 1658-1662 of Proceedings of the seventh symposium 
on engineering problems of fusion research. Vol. II. Lubell, M.S. 
(ed.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The nuclear heat deposition in the cryo-pumps for JXFR is 
evaluated by using Monte Carlo transport code MORSE-GG. The 
following conclusions are obtained. (1) Nuclear heat deposition in 
the cryo-pumps is small and the refrigeration power increase due to 
nuclear heating is acceptable. (2) The total heat deposition in the 
cryo-pumps for the neutral beam injection system is particularly 
small amounting to less than '/1o of that for the main evacuating 
system. (3) The nuclear heat deposition in the cryo-pumps is mostly 
due to gamma-rays. 


32489 Electron beam bombardment test of JT-60 magnetic limit- 
er plate. Nakamura, H.; Shimizu, M.; Ohta, M.; Aizawa, T.; Naito, 
T.; Kasai, M. (Japan Atomic Energy Research Inst., Tokai ). pp 
1669-1672 of Proceedings of the seventh symposium on engineering 
problems of fusion research. Vol. II. Lubell, M.S. (ed.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

Described are the results of electron beam bombardment test 
of three kinds of plates made from molybdenum, pyrolytic graphite, 
and silicon carbide coated onto graphite. Test conditions simulate 
magnetic limiter plates in JT-60, a large tokamak device to be 
constructed at JAERI. Test results indicate from the aspect of 
thermal shock that molybdenum is the most favourable material for 
the limiter plate. For all cases many hot spots are visually observed 
during the bombardment. The application of multi-hole and multi- 
groove structures to the first wall (liner) and the magnetic limiter 
plate are also discussed with the results of the heat cycle test of 
molybdenum plates done by electron beam bombardment. 


32490 Skyshine analysis for the Intense 14 MeV Neutron Source 
Facility. Peng, W.H.; Celnik, J. (Burns and Roe, Inc., Paramus, NJ). 
pp 1704-1706 of Proceedings of the seventh symposium on engineer- 
ing problems of fusion research. Vol. II. Lubell, M.S. (ed.). New 
York; Institute of Electrical and Electronics Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The skyshine effect due to the leakage radiation from the roof 
of the source cell of the Intense Neutron Source Facility containing 
a 14 MeV neutron source of strength 10'* n/sec was calculated. The 
discrete ordinates code ANISN was used to determine the coupled 
energy-angular distribution of the leakage neutron and gamma ray 
flux at the surface of the 7-foot concrete source cell roof. The 
spatial-energy-angular distribution of the leakage neutron and 
gamma ray flux were used as the source input for the Monte Carlo 
computer code, MORSE-CG, to determine the skyshine contribu- 
tion to the dose rate at the ground level. 


32491 Investigation of titanium getter pumps for a neutral injec- 
tion beam line. Feist, J.H. (Max-Planck-Institut fuer Plasmaphysik, 
Garching, Ger.). pp 1787-1789 of Proceedings of the seventh sympo- 
sium On engineering problems of fusion research. Vol. II. Lubell, 
M.S. (ed.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1977). : 
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From 7. ae on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The enhancement of the specific pumping speed of a surface 
at room temperature sublimed with Titanium was investigated. A 
corrugation of the surface with ees graves with a dihedral 
angle of 30° results in an increase of the specific pumping s by 
more than a factor of two. The capacity of a Titanium film was 
found to be more than 3 x 10’? molecules/cm? without an essential 
decrease in the pumping speed. 


32492 Design and performance of large cryopumps for high power 
neutral injectors. Coupland, J.R.; Hammond, D.P.; Thompson, E. 
(Culham Lab., Abingdon, Eng.). pp 1796-1800 of Proceedings of the 
seventh symposium on engineering problems of fusion research. Vol. 
II. Lubell, M.S. (ed.). New York; Institute of Electrical and Elec- 
tronics Engineers, Inc. (1977). 

From 7. a on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

The performance of three large condensation cryopumps was 
studied. The measured pumping speeds and thermal behaviour are in 
good agreement with values derived using published data. The time 
constant method of measuring the pumping speed is more direct and 
simpler to perform than the measurements of equilibrium pressure 
versus gas input. This is not to say, however, that the latter measure- 
ment is unn since for our —— we also require to 
know the neutral gas density which depends in part on the vapour 
pressure of the condensed gas. 


32493 Development of a liquid helium cooled cryopumping 
system for hydrogen pumping service in neutral beam injection sys- 
tems. Ansley, S.P.; Merz, G.H.; Simpson, W.R. (ARO, Inc., Arnold 
Air Force Station, TN). pp 1801-1805 of Proceedings of the seventh 
symposium on engineering problems of fusion research. Vol. II. 
Lubell, M.S. (ed.). New York; Institute of Electrical and Electronics 
Engineers, Inc. (1977). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

See CONF-771029—P2. 

This paper describes the design and development of a —_ 
helium-cooled cryopump for hydrogen pumping service in the Neu- 
tral Beam Injection Systems designed by Oak Ridge National Labo- 
ratory (ORNL) for the Princeton Large Torus (PLT) fusion reactor. 
The work is based on methods established for pumping rocket 
exhaust plumes inside space simulation chambers and was funded 
under an emer agreement between ORNL and United States 
Air Force (USAF), Arnold Engineering Development Center 
(AEDC). The paper outlines the design specifications and briefly 
describes the operating principles and physical characteristics of the 
cryopumping system. Results of environmental proof tests simulating 
operating conditions of the Beam Line, compared with predicted 

rformance indicate that this cryopump exceeds all requirements 
‘or hydrogen pumping in the Neutral Beam System. 
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32494 (DP—929-1(Suppl.1)) Publications, 1977. Hilborn, H.S. 
(comp.). (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). Feb 1978. Contract EY-76-C-09-0001. 71p. 
Dep. NTIS, PC A04/MF AO1. 

A compilation of documents that communicate the results of 
scientific and technical work done at Savannah River is given. The 
compilation includes those documents that have been published 
(research and development reports, journal articles, book chapters, 
etc.), documents that have been announced in Energy Research 
Abstracts, and papers that have been presented at technical meetings 
but have not yet been published or announced. The information was 
compiled by machine methods to produce bibliographic, subject, and 
author listings. This report updates the information included in DP- 
929, Rev. 2, Publications, 1951 through 1971 and DP-929-1, Publica- 
tions, 1972 through 1976. The bibliographic listing is arranged alpha- 
betically by the first-mentioned author of each document. Author 
and subject indexes are provided. (RWR) 


32495 (IS—4200) 1976 annual summary report. (Ames Lab., 
Iowa (USA)). Mar 1978. Contract W-7405-ENG-82. 156p. Dep. 
NTIS, PC A08/MF AO. 

Abstracts of papers published during the previous calendar 
year, arranged in accordance with the project titles used in the 
USDOE Schedule 189 Budget Proposals, are presented. The collec- 
tion of abstracts supplements the listing of papers published in the 
Schedule 189. The following subject areas are represented: high- 
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energy physics; nuclear physics; basic energy sciences (nuclear sci- 
ence, materials sciences, solid state physics, materials chemistry); 
molecular, mathematical, and earth sciences (fundamental interac- 
tions, processes and techniques, mathematical and computer sci- 
ences); environmental research and development; physical and tech- 
nological studies (characterization, measurement and monitoring); 
and nuclear research and applications. 


32496 (UCRL—52000-77-11/12) Energy and technology review. 
Shay, H.D.; Crawford, R.B.; Prono, J.K.; Staehle, J.T. (eds.). (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Dec 
1977. Contract W-7405-ENG-48. 33p. Dep. NTIS, PC A03/MF 
AO0l. 

Topics covered include: hydrogen production by thermoche- 
mical decomposition; safeguards research; and solar power for indus- 
trial process heat. Separate abstracts were prepared for each section. 
(LK) 


32497 (UCRL—80502) Technology transfer at Department of 
Energy laboratories: selected case studies from the Lawrence Liver- 
more Laboratory. Dorn, D.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 16 Feb 1978. Contract W-7405-ENG- 
48. 6p. (CONF-780418—1). Dep. NTIS, PC A02/MF A0O1. 

From 15. space congress; Cocoa Beach, FL, USA (26 Apr 
1978). 

The U.S. Department of Energy has, by transfer from the 
U.S. Energy and Research Development Administration, continued 
the policy of programs for dissemination of information. By the 
language of the charter, this extends to scientific, technical, and 
practical information. Thus, DOE has a statutory responsibility to 
ensure full and widespread transfer of its technology. Each labora- 
tory conducts its own technology transfer program as an integral 
part of the national program, and the activities of the laboratories are 
directed towards the national goals. Because of specific and some- 
times different needs in the various geographical regions and the 
different styles of technology transfer, the methods used by each 
DOE laboratory to achieve technology transfer vary. This paper 
describes the DOE Laboratory technology transfer programs and, in 
general terms, some of the activities of the various participants. In 
addition, a discussion of some of Lawrence Livermore Laboratory's 
accomplishments in technology transfer is presented. 


MATHEMATICS AND COMPUTERS 


32498 (CONF-771144—4) Data acquisition and experiment con- 
trol via CAMAC, Kulaga, J.E.; Tippie, J.W. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 6p. Dep. NTIS, PC 
A02/MF AO1. 

From DECUS meeting; San Diego, CA, USA (28 Nov 1977). 

The integration of CAMAC into a data acquisition system 
developed under DOS/BATCH-11 for the Physics Division of Ar- 
gonne National Laboratory is discussed. The widely varying needs 
of the physicists and the characteristics of the CAMAC hardware 
used were the prime design considerations which resulted in a 
software system employing direct-interrupt vectoring and table- 
lookup vectoring for CAMAC LAM’s, core-resident and dynamical- 
ly loadable routines, and a general-purpose CAMAC data acquisition 
routine. 


32499 (CONF-771144—5) CAMAC driver for the RSX-11M V3 
operating system. Tippie, J.W.; Cannon, P.H. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 6p. Dep. NTIS, 
PC A02/MF AOl1. 

From DECUS meeting; San Diego, CA, USA (28 Nov 1977). 

A driver for Kinetic Systems 3911A dedicated crate control- 
ler and 3992 serial highway driver for RSX-11M is described. The 
implementation includes a modified UCB structure. With this struc- 
ture, multiple active I/O requests are supported to a single control- 
ler. The completion of an I/O request may be tied to external events 
via a WAIT-FOR-LAM command. Features of the driver include 
the ability to pass a list of FNA’s in a single QIO call, serial highway 
overhead transparent at the QIO level, and special control com- 
mands to the driver passed in the FNA list. 1 figure. 


32500 (IS—4312) Programmer's guide for DISKORG: the disk 
organization subsystem for the PDP-15 computer. Brobst, K.R.; 
Moon, L.C.; Ekberg, T.; Pinter, T.G. (Ames Lab., Iowa (USA)). 
yo 1977. Contract W-7405-ENG-82. 47p. Dep. NTIS, PC A03/MF 
A0l. 

The disk organization package used with the Ames Labora- 
tory Experimental Control System developed for a Digital Equip- 
ment Company's PDP-15 computer is described. The directory and 
data set structure are described. Algorithms are given for the indi- 
vidual routines in the package. 4 figures. 
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32501 (K/CSD/TM—6) Routines for interpolation using cubic 
splines and pseudosplines. Park, J.E. (Oak Ridge Gaseous Diffusion 
Plant, Tenn. (USA)). Oct 1977. 54p. Dep. NTIS, PC A04/MF AO1. 

With the continuity of the first derivative at the knots as a 
unifying concept, the equation sets describing two cubic splines are 
developed. The resulting systems of linear equations have tridiagonal 
coefficient matrices; FORTRAN routines to generate these matrices 
are presented. Several interpolation problems are solved; the solu- 
tions are discussed. 13 figures, 2 tables. 


32502 (LA-UR—77-3004) Computer graphics for extracting in- 
formation from data. Lohrding, R.K.; Johnson, M.M.; Whiteman, 
D.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract 
W-7405-ENG-36. 22p. (CONF-780317—2). Dep. NTIS, PC A02/ 
MF AOl1. 

From 11. symposium on the interface of computer science 
and statistics; Raleigh, NC, USA (6 Mar 1978). 

Portions of document are illegible. 

Computer graphics which are useful for displaying and ana- 
lyzing data are presented. Many classical and several newly devel- 
oped graphical techniques in statistical data analysis are presented 
for small univariate and multivariate data sets. These include histo- 
grams, empirical density functions, pie charts, contour plots, a dis- 
criminant analysis display, cluster analysis, Chernoff “faces,” An- 
drews’ sine curves, three-dimensional plots, and probability plots. 
Recent advances in data collection technology and computer data 
base management systems have made it imperative to utilize comput- 
er graphics for large data sets. Several innovative graphical tech- 
niques are presented to handle this situation. Spatial relationships 
among the data (particularly geographic data) are difficult to con- 
enhance ti Several cartographic techniques are presented which 

ance the understanding of these spatial relationships within the 


32503 (ORNL/CSD/TM—47) Inter-computer file transfer pri- 
mitives. Burris, R.D. (Oak Ridge National Lab., Tenn. (USA)). Mar 
1978. Contract W-7405-ENG-26. 37p. Dep. NTIS, PC A03/MF 
AOl. 

A set of functions required by or useful to a file transfer 
capability is defined along with standard interfaces to subroutines 
providing those functions. Adherence to these standards provides 
the user with program transportability and hardware independence 
for all computers supporting these subroutines. 


32504 (SAND—77-0767) Sandia Laboratories technical capabili- 
ties: computation systems. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Dec 1977. Contract EY-76-C-04-0789. 25p. Dep. NTIS, PC 
A02/MF AO1. 

This report characterizes the computation systems capabilities 
at Sandia Laboratories. Selected applications of these capabilities are 
presented to illustrate the extent to which they can be applied in 
research and development programs. 9 figures. 


32505 (SAND—77-1845C) Proceedings of the digital signal pro- 
cessing symposium. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1977. Contract EY-76-C-04-0789. 778p. (CONF-771206—). Dep. 
NTIS, PC A99/MF AO1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

Separate abstracts were prepared for 20 of the papers in this 
volume. Twenty-four additional papers have already been cited in 
ERA; these may be located by referring to CONF-771206— and 
SAND—77-8236 in the Report Number Index. (RWR) 


32506 et a ~ pp 2-11) Introduction to digital signal 
processing. Stearns, S.D. 197 

From Digital Awl processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

This paper introduces the major subject areas of the Second 
Sandia Digital Signal Processing Symposium. It is entirely tutorial, 
and its purpose is to give the reader an idea of what to expect from 
the symposium, since the conference attendees have a wide variety 
of backgrounds and interests. The major subject areas of this year’s 
symposium are signal processing hardware and software, digitizing 
and data acquisition, spectral analysis and image processing, adaptive 
signal processing, product data systems, and special signal processing 
techniques. Each of these subject areas is introduced and discussed in 
an elementary fashion with reference to the papers presented at the 
symposium. 6 figures. 


32507 (SAND—77-1845C, pp 76-92) Practical applications of 
the residue numbers system to digital filtering. Soderstrand, M.A. 
(Sandia Labs., Livermore, CA). 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

The Residue Number System (RNS) is an unweighted 
number system in which an integer I is represented in several moduli 
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M(J) by the Mod function of I in each modulus, MOD(I,M(J)). The 
moduli M(J) must be chosen such that they have no common factors, 
but are otherwise arbitrary. The range of numbers representable in 
the system is given by the product of the moduli. Negative numbers 
are represented in a complement form. The primary advantage of the 
RNS is that addition, subtraction, multiplication, and division with 
remainder zero may be accomplished by modulo arithmetic in each 
modulo in parallel independent of the other moduli. Hence, RNS 
lends itself to high-speed processing at low cost, and allows expan- 
sion of the word size by simply adding on additional moduli. Severa! 
practical applications of RNS in digital filtering are just now becom- 
ing available. Reasonably high speed at very low cost is now 
available by use of RNS filters (6.67 MHz throughput for $31.20 per 
second order section). Use of a modified multiplier allows for 
adaptive filtering. Microprocessor-based RNS digital filters are also 
available. Recent work (which has yet to be published) includes a 
very high speed (up to 100 MHz throughput) RNS digital filter 
hardware and very large word length (up to 160 bits.) digital filter 
software for use on 16-bit computers (e.g., PDP-11). 6 figures. 


32508 (SAND—77-1845C, pp 93-105) Viewing the numerical 
integrator as a digital filter. McDonald, T.S. (Dikewood Industries, 
Inc., Albuquerque, NM). 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

Consideration of the frequency-response characteristics of a 
numerical integrator is often useful when trying to select an integra- 
tor for a specific problem, particularly for cases in which high 
frequencies are involved. This work describes a useful class of 
primitive numerical integrators (applicable in real time, with correct 
phase characteristic at all frequencies and correct DC response), and 
shows how to select a method of a given order from this class based 
on frequency domain considerations. For the specific type of prob- 
lem examined, the choice of integrator is such as to minimize the 
maximum mean-squared (time domain) error in the integral esti- 
mates. This class of integrators lends itself to optimization tech- 
niques. 6 figures, 1 table. (RWR) 


32509 (SAND—77-1845C, pp on Apparent effects of alias- 
ing in the time domain. O'Connell, L.J. 1977 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

The impact of aliasing errors on data acquisition systems is 
illustrated by modeling a typical input signal and filter and then 
plotting the output with and without aliasing. The need for rapid 
sampling in data acquisition is evident. Even though aliasing errors 
can seriously distort filtered wave forms, the distortion due to filters 
seems to be even more severe. To reduce this, the cutoff frequency 
must be well above the frequency of interest. 15 figures. (RWR) 


32510 (SAND—77-1845C, pp 272-298) Review of some algo- 
rithms for image data compression. Jakowatz, C.V. 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

Reducing the number of bits required to transmit or store a 
digital picture by only a factor of 2 may mean the difference 
between success and failure of a system. The brightness of a picture 
at a given point is likely to be not too far different from the 
brightness of the picture elements in a neighborhood around that 
point. Several algorithms for data compression based on this princi- 
ple are described, and results on actual images are shown. Predictive 
compression, delta modulation, and transform compression by Four- 
ier and Hadamard transforms are discussed. 17 figures. (RWR) 


32511 (SAND—77-1845C, pp 326-344) intrusion-detection via 
adaptive prediction. Ahmed, N. (Kansas State Univ., Manhattan). 
1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

Some aspects of an intrusion-detection approach which em- 
ploys an adaptive digital predictor (ADP) are discussed. It is shown 
that the ADP serves as an effective noise decorrelator. The resulting 
detection problem is reduced to that of determining the presence/ 
absence of an intruder in noise which is essentially uncorrelated. 
Experimental results involving a variety of noise sources are includ- 
ed. 10 figures. 


32512 (SAND—77-1845C, pp 345-372) Adaptive reduction of 
effects of multiple interference sources. Axline, R.M. Jr. 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing sym 

It is possible coherently to cancel the effect of a wideband 
traveling-wave field at a designated point in space by adaptively 
filtering numerous spatially separated, electrically transduced sam- 
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ples of the field and applying the filter outputs as a correction signal. 
The effect of the field may be canceled electronically by subtracting 
the correction signal from the electrical output of a transducer 
located at the designated point. This technique may be used to 
extract a “message” signal which is embedded in the interference and 
has its source proximate to the designated point. An interference 
field comprising a finite number of wideband, statistically independ- 
ent plane-wave random processes, each having zero mean, and each 
incident from a different direction, is treated here. Governing equa- 
tions for the optimum Wiener filter transfer functions which effect 
the desired cancellation are derived in the domains of continuous 
and discrete time. In the discrete case the solution is obtained by 
using the method of least squares (after Widrow). Filter design 
criteria are given. Magnitude and rate of interference reduction at 
the designated point are shown for specific simulated cases. 9 figures. 


32513 (SAND—77-1845C, pp 373-387) Short-term sequential re- 
gression algorithm. Ahmed, N.; Hummels, D.R.; Uhl, M.; Soldan, D. 
(Kansas State Univ., Manhattan). 1977. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

The notion of short-term adaptive filtering via a sequential 
regression (SER) formulation is introduced. A corresponding short- 
term SER algorithm for nonrecursive filters is derived. Some experi- 
mental results involving a short-term SER predictor are presented. 
For the purposes of comparison, corresponding results using 
Widrow’s least-mean-square (LMS), and the conventional SER algo- 
rithm are also included. 5 figures. 


32514 (SAND—77-1845C, pp 520-526) Redesign of Bendix var- 
a data system. Morris, E.W. (Bendix Corp., Kansas City, MO). 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

In Proceedings of the digital signal processing symposium. 

Redesign of a system for digitized wave form data to use the 
GEISHA language is sketched. Aspects considered include product 
testers, data editing, data storage, and data transmission to design 
agencies. (RWR) 


32515 (SAND—77-2032) Mathematical programming updating 
method using modified Givens transformations and applied to LP 
problems. A user's guide for SLPMG(. Hanson, R.J.; Wisniewski, 
J.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1978. Con- 
tract EY-76-C-04-0789. 32p. Dep. NTIS, PC A03/MF AOl1. 

An efficient and numerically stable method is presented for 
the problem of updating an orthogonal decomposition of a matrix of 
column (or row) vectors. The fundamental idea is to add a column 
(or row) analogous to adding an additional row of data in a linear 
least-squares problem. A column (or row) is dropped by a formal 
scaling with the imaginary unit, V(-1), followed by least-squares 
addition of the column (or row). The elimination process for the 
procedure is successive application of the Givens transformation in 
modified (more efficient) form. These ideas are illustrated with an 
implementation of the revised simplex method. The algorithm is a 
general purpose one that does not account for any particular struc- 
ture or sparsity in the equations. Some suggested computational tests 
for determining signs of various controlling parameters in the re- 
vised simplex algorithm are mentioned. A simple means of construct- 
ing test cases and some sample computing times are presented. Three 
appendices are provided to aid the user of the FORTRAN subpro- 
gram SLPMG( ) implementing this method. These are, respectively, 
a short usage writeup for SLPMG(), usage examples, and some 
comparisons with other software. 1 figure, 2 tables. 


32516 (SAND—77-2044) SLEIGN: an eigenvalue—eigenfunc- 
tion code for Sturm—Liouville problems. Bailey, P.B. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Jan 1978. Contract EY-76-C-04-0789. 
3lp. Dep. NTIS, PC A03/MF AOl1. 

A code, SLEIGN, is presented for the computation of eigen- 
values and eigenfunctions of Sturm—Liouville problems of the form 
(pPSI')’ + (q + lambda r)PSI = 0 on (a,b), with A, PSI(a) + 
Azp(a)PSI'(a) = 0 and B,PSI(b) + Bep(b)PSI'(b) = 0. Infinite 
intervals and other kinds of singularities are handled completely 
automatically. The accuracy of the computed eigenvalue is realisti- 
cally estimated. An initial guess for the eigenvalue is not necessary 
but is used effectively if available, and there is no possibility of 
accidentally computing the wrong eigenvalue. In addition to de- 
scribing the basic algorithms employed in the code this report also 
explains, with examples, how the code is used. A short summary of 
its performance on a representative set of problems is also included. 
This code is a new version of an earlier one with the same name. 


32517 (SAND—77-8717) R7912 transient digitizer FORTRAN 
compatible subroutines for the PDP-11 (RT-11). Watkins, L.M. 
(Sandia Labs., Livermore, Calif. (USA)). Mar 1978. Contract EY-76- 
C-04-0789. 19p. Dep. NTIS, PC A02/MF AOI. 
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Assembly-language software subroutines were developed for 
the Tektronix R7912 waveform digitizer which are RT-11 FOR- 
TRAN compatible and run on the PDP-11. Data collected from the 
digitizer are stored on a file in both raw and normalized form, and 
the level of confidence to be expected in the normalized data is 
available to the user. These capabilities are achieved by three rou- 
tines which set the transient digitizer for operation in the repetitive 
or single-sweep mode, unload raw data from the R7912 memory, 
and normalize raw data for signal processing or plotting. 5 figures, 2 
tables. 


32518 (SAND—78-0039) DPLIB.1: a library of data processing 
routines for the PDP11 computer. Toliver, L. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 15p. 
Dep. NTIS, PC A02/MF AO1. 

This library was created for use in the development of user 
commands for the Applicon Graphic System. Data processing rou- 
tines in the library can be called by PDP11 assembly language or 
FORTRAN programs. 


32519 (SU—326-P.39-27) Structure of directly executed lan- 
guages: a new theory of interpretive system design. Hoevel, L.W.; 
Flynn, M.J. (Stanford Univ., Calif. (USA). Stanford Electronics 
Labs.). Mar 1977. Contract EY-76-S-03-0326-039. 90p. (SEL—77- 
048). Dep. NTIS, PC A05/MF A011. 

This paper concerns two important issues in the design of 
optimal languages for direct execution in an interpretive system: 
binding the operand identifiers in an executable instruction unit to 
the arguments of the routine implementing the operator defined by 
that instruction, and binding operand identifiers to execution varia- 
bles. These issues are central to the performance of a system, both in 
space and time. Historically, some form of “machine language” is 
used as the directly executable medium for a computing system. 
These languages traditionally are constrained to a single '’n-address” 
instruction format; this constraint leads to an excessive number of 
“overhead” instructions that do nothing but move values from one 
storage resource to another being imbedded in the executable in- 
struction stream. It is proposed to reduce this overhead by increasing 
the number of instruction formats available at the directly executed 
language level. Machine languages are also constricted with respect 
to the manner in which operands can be “addressed” within an 
instruction. Usually, some form of indexed base-register scheme is 
available, along with a direct addressing mechanism for a few, 
“special” storage cells (i.e., registers, and perhaps the zeroth page of 
main store). A different identification mechanism based on the 
Contour Model of Johnston is proposed. With this scheme, only N 
bits are needed to encode any identifier in a scope containing less 
than 2**N distinct identifiers. 11 figures, 2 tables, 32 references. 


32520 (TREE—1216) User's description of second-order error 
propagation (SOERP) computer code for statistically independent 
variables. Cox, N.D.; Miller, C.F. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Feb 1978. Contract EY-76-C-07-1570. 20p. Dep. 
NTIS, PC A02/MF AOl1. 

The development and use of second-order error propagation 
equations for the first four moments of a function of independently 
distributed random variables are discussed. The implementation of a 
computer code (SOERP) for solving these equations with up to 30 
component variables is also presented. 


32521 (UCID—17720) Computer sciences research status report. 


Watson, R.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 3 Feb 1978. Contract W-7405-ENG-48. 50p. Dep. 
NTIS, PC A03/MF AOl1. 

Portions of this document are illegible. 

Computer science research at LLL funded by the Depart- 
ment of Energy, Division of Basic Energy Sciences during FY 77 
focused on computer networks, primarily local networks. The work 
in this area centered in four areas: modeling and simulation, protocol 
development for local networks, local network statistics gathering 
system, and ERDA/DOE network investigators group participation. 
The work performed during the past year in each of these areas is 
briefly summarized. Slides and reports of interest are included as 
appendixes. In addition to the network research work, two special- 
ized architecture studies were partially supported by the DBES 
funds: performance studies for array processors and a study of data 
flow architecture. (RWR) 


32522 (UCID— 17733) SOCKITTOME: an interactive data pro- 
cessing code. Derby, W.S.; Hummel, M.E.; Lee, E.C.; Neifert, R.D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 16 
Sep 1977. Contract W-7405-ENG-48. 59p. Dep. NTIS, PC A04/MF 
AOl. 

Portions of document are illegible. 

SOCKITTOME is a conversational data manipulation and 
processing program written for the 7600 computer with teletype 
control. The basic philosophy behind the program was to design a 
conversational code that would allow a user to control interactively 
a flexible data conversion process. SOCKITTOME provides the 
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input/output routines and mathematical analysis routines needed to 
control the process. Another aspect of the design philosophy is to 
have a code which can be used by a person with minimum knowl- 
edge of how the computer system operates. Such knowledge needed 
is how to communicate with the computer through the teletype, an 
understanding of data input and output, and tape and disk storage 
procedures. Generally, this knowledge can be acquired with little 
effort on the part of users. It is important for the person using results 
of a computer code to understand how the code works. This 
includes such diverse things as data structures, output formats, 
algorithms, sequence of operations, etc. The SOCKITTOME struc- 
ture requires the user to know each step of the processing of his data. 
By knowing and exercising control of each step of the operation, a 
user becomes more knowledgeable about the processes involved, and 
can obtain a better feeling for how “good” the results may be. Since 
the user can run his own program, the communication between those 
who use the code and those who run the code is eliminated and with 
it the common problem of misunderstanding about what is really 
wanted, which often leads to improper or inadequate data processing 
and longer turn-around times. (RWR) 


32523 (UCID— 17739) Post-processing of MASTER CONTROL 
output: a description and explanation of two TRIX alter files. Kuhn, 
R.W.; Johnson, K.W.; Moll, H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 30 Jan 1978. Contract W-7405-ENG-48. 
27p. Dep. NTIS, PC A03/MF AOl1. 

This paper serves as a guide for users of the Master Control 
Data Base Management System in preparing their output for publi- 
cation. It is not a comprehensive manual, nor are the TRIX alter files 
described general purpose routines, although some flexibility can be 
obtained by modifying them to satisfy particular requirements. The 
work described takes advantage of useful features in TRIX. TRIX/ 
RED and REDPP. By creating alter files which post-process normal 
Output, these features are provided with a minimum of inconve- 
nience to users. This report should be helpful in describing applica- 
tions of TRIX, TRIX/RED and REDPP facilities. 


32524 (UCID— 17745) Design and implementation of a high-level 
language for a programmable frame buffer. Faul, D.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 29 Oct 1977. 
Contract W-7405-ENG-48. 129p. Dep. NTIS, MF AOl1. 

Portions of document are illegible. 

The design and implementation of a language for a program- 
mable frame buffer are presented. The language provides the facili- 
ties of a symbolic machine language, yet displays high-level block 
and control structure. This report describes the hardware peculiar- 
ities of the Programmable Picture Processor (PPP), the programma- 
ble module of the frame buffer, and how the language design 
compensates for its restrictions and utilizes its special characteristics. 
The implementation of the language, as outlined in this report, is 
structured around the use of a syntax analyzer/parser generator 
program for SLR(1) and LALR(1) grammars. Translated code is 
compared to hand-code for a representative PPP program. The 
results indicate the language allows quick, concise, and readable PPP 
programming. The translated programs are also compact in storage 
and reasonably efficient in execution time compared to hand-code. A 
language description, implementation description, and hardware 
summary are included in separate appendices. 2 figures. 


32525 (UCID—30119(Rev.1)) GEARV and GEARST: vector- 
ized ordinary differential equation solvers for the 7600 and STAR 
computers. Morris, D.B.; Hindmarsh, A.C.; Dubois, P.F. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Dec 1977. 
Contract W-7405-ENG-48. 40p. NTIS, E02/MF AO1. 

GEARV and GEARST are packages of subroutines for the 
numerical solution of systems of ordinary differential equations, 
given the initial values. Both are vectorized versions of the GEAR 
package (UCID-30001, Rev. 3), and are good for both stiff and 
nonstiff systems. Each package contains both the implicit Adams 
methods and the backward differentiation formulas, or the method 
of C. W. Gear, as options. GEARV is written for the CDC 7600 
computer, with the use of STACKLIB and vector language features 
of the CHAT compiler at LLL. GEARST is written for the CDC 
STAR-100 computer, with the FENIX compiler. 


32526 (UCID—30125(Rev.1)) REDPP—a postprocessor for the 
TRIX/RED report editor. Beatty, J.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 4 Apr 1977. Contract W-7405- 
ENG-48. 144p. Dep. NTIS, PC A07/MF AO1. 

REDPP, a postprocessor for the TRIX/RED report editor, 
accepts a six-bit ASCII file as input and uses TV80LIB to produce 
output for the Dicomed color recorder, FR80, dd80, TMDS, and/or 
a Versatec printer. Text can be printed in any of several different 
fonts. Pictures may be intermixed with text. 


32527 Sampling distribution of Gini's index of diversity. Bhar- 
gava, T.N.; Uppuluri, V.R.R. (Kent State Univ., OH). Appl. Math. 
Comput.; 3: 1-24(1977). 


GENERAL AND MISCELLANEOUS 3365 


In the case of a multinomial distribution 71(1 - 71) + 7a(1 - 
12) +... + m/sub k/(1 - 7/sub k/) is at times referred to as Gini's 
index of diversity. This paper presents the distributional pro; 7 of 
the statistic D = (n/(n - 1))[1 - (2/sub i = 1//sup k/)(n/sub i//n)*), 
based on samples « of size n for a homogeneous multinomial distribu- 
tion. For 2 = n S 12 and 2 = k S 12, a short table of the pdf, cdf, 
and the moments of D is given. For large values of n, some results 
for the asymptotic distribution D for the general multinomial distri- 
bution are mentioned. 13 tables. 


32528 Comparison of two ODE codes: GEAR and EPISODE. 
Byrne, G.D. (Univ. of Pittsburgh); Hindmarsh, A.C.; Jackson, K.R.; 
Brown, H.G. Comput. Chem. Eng.; 1: No. 2, 133-147(1977). 

In some respects EPISODE and GEAR are parallel, while in 
others they are quite distinct. These codes are compared by examin- 
ing appearance to the user, members of the packages, features of 
software engineering, and the underlying algorithms. The effect of 
the differences is then exhibited in some test data. It is concluded 
that EPISODE will generally perform faster than GEAR for prob- 
lems involving waves or active solutions. For simply decaying or 
linear problems, these roles are usually reserved. 


32529 New rearrangement inequality for multiple integrals. Lut- 
tinger, J.M.; Friedberg, R. (Columbia Univ., New York). Arch. 
Ration. Mech. Anal.; 61: No. 1, 45-64(1976). 

Some earlier, simpler work on rearrangement i — ualities is 
discussed in the introduction. Then the following gener tion of 
that work is stated and proved: Let F/sub i/ (1 < or = i < or = n) 
be the characteristic function of a compact, piecewise continuous set 
of measure m on the real line and let F/sub i/* be the characteristic 
function of S/sub m/sub i//, where, for any m, S/sub m/ is defined 
to be the set of all x such that the absolute value of x is less than or 
equal to m/2. Likewise let H/sub i/ (1 < or = i < or = n) be the 
characteristic function of a set of measure k/sub i/, and H/sub i/*, 
that of S/sub k/sub i//. Then f{ PI [F/sub i/(x/sub i/)H/sub i/(x/ 
sub i/-x/sub i+ 1/)dx/sub i/] < or = f PI[F/sub i/*(x/sub i/))H/ 
sub i/*(x/sub i/-x/sub i+1/)dx/sub i/], where x/sub n+1/ is an 
alternate notation for x; and the products are taken from 1 to n. 6 
figures. (RWR) 


32530 Rearrangement inequality for periodic functions. Fried- 
berg, R.; Luttinger, J.M. (Columbia Univ., New York). Arch. Ration. 
Mech. Anal.; 61: No. 1, 35-44(1976). 

An integral rearrangement inequality for periodic functions is 
proved. By passing to the limit of long period in two different ways, 
two rearrangement inequalities on the real line are obtained. The 
first is a special case of a more difficult theorem; the second is a new 
theorem leading to Green's function inequalities on infinite domains. 
The main theorem proved is as follows: Let fi, fe, . . ., f/sub n/ be 
nonnegative periodic functions on the real line, with period 27. Let 
fi*,..., f/sub n/* be their periodic symmetric decreasing rearrange- 
ment. Let hi, he, . . ., h/sub n/ be nonnegative functions satisfying h/ 
sub i/(x) > or = h/sub i/(y) if 1 > or => x > or = y > or = -l. 
Also, let I and I* be the following integrals from = -7 to m: 
J f£:(phi:)hi [cos(phi:-phie)] . . . £/sub n/(phi/sub n/)h/sub n/[cos(phi/ 
sub n/-phi:)] dphi: . . dphi/sub n/ and the same with f replaced by 
f*; then I < or = I*. (RWR) 


32531 (SAND—78-6008) Solution to the two Heffter difference 
problems. Peltesohn, R. Translated from Compos. Math.; 6: No. 2, 
251-257(1938). o° NTIS, MF A0Ol. 

Portions of document are illegible. 

A Steiner triple system made up of N elements a/sub i/, i = 
1, 2, ..., N, can be constructed if and only if N is of the form Ni = 6n 
+ 7 or No = 6n +3 (where n is a nonnegative integer). A cyclic 
Steiner system is a system in which the A triples of the system can be 
separated into A/N classes in a certain way. In 1897 L. Heffter 
established that the problem of finding a cyclic Steiner system for N 
is equivalent to the problem of arranging the numbers 1, 2, ..., (N-1)/ 
2 in groups of three in such a way that in every group either one 
number is the sum of the two others or else the sum of all three 
numbers equals N. By H/sub N is meant a classification of the 
numbers which corresponds to the requirements made in the two 
Heffter difference problems (for Ni or No). This work exhibits an H/ 
sub N/ for every N. 7 tables. (RWR) 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 31134, 32506 


32532 (HCP/I70070—01) User's guide: Data Base Maintenance 
System of the PIES. Shaw, M.; Fiorello, M.; Starr, G.; Susick, J. 
(Logistics Management Inst., Washington, D.C. (USA)). Oct 1977. 
Contract EM-77-C-01-8561. 4lp. Dep. NTIS, PC A03/MF AOIl. 

The PIES data base management system (DBMS) is designed 
to control and document the PIES data and the PIES data changes. 
In addition, an on-retrieval capability is available to identify the 
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current PIES data values. As an integral part of the DBMS, there is 
a PIES data base administrator (DBA), who is responsible for the 
integrity of the PIES data and the level and quality of its associated 
documentation. The DBA is also responsible for maintaining the 
DBMS itself and for providing assistance in its usage. The data 
query program provides on-line retrieval of the PIES data values 
and data descriptions. The PIES data tracking report program 
produces reports documenting the PIES data and changes made to 
the PIES data. User procedures and instructions for completing the 
DBMS forms are also discussed. 5 figures. (RWR) 


32533 (HCP/1I70070—02) Administrator's guide: Data Base 
Maintenance System of the PIES. Shaw, M.; Fiorello, M.; Starr, G.; 
Susick, J. (Logistics Management Inst., Washington, D.C. (USA)). 
Oct 1977. Contract EM-77-C-01-8561. 37p. Dep. S, PC A03/MF 
AOl. 

The guide for the administrator of the data base maintenance 
system (DBMS) is given. Instructions are provided on how to use 
the data tracking update program (TRAKUP) and the data dictio- 
nary load program (DDLOAD). TRAKUP is used to update the 
PIES data values and the PIES data documentation. DDLOAD is 
used to generate the data dictionary that contains descriptive names 
for rows and columns of PIES data tables; besides loading the data 
dictionary from a card-image file, this program can print a report of 
the data dictionary. Also discussed are DBA procedures, instructions 
for completing the PIES data change request log, DMBS TSO 
Rw and JCL, and the DBMS file security system. 9 figures. 


32534 (TID—27598-R1) TIC interactive system for processing 
energy information. (Department of Energy, Oak Ridge, Tenn. 
(USA). Technical Information Center). Feb 1978. 32p. TIC. 

A general description of the TIC energy information process- 
ing system is given first. Then the installed computing system is 
described, with emphasis on the hardware. Finally, processing of the 
energy information data base and other data bases is discussed. 8 
figures, 1 table. (RWR) 


CIVILIAN DEFENSE 


32535 Defense of cities by antiballistic missiles. Haaland, C.M. 
(Oak Ridge National Lab., TN); Wigner, E.P. SIAM Rev.; 19: No. 2, 
279-296(Apr 1977). 

Given a number of short-range anti-ballistic missiles (ABM), 
one would like to distribute them among the possible targets in such 
a way as to minimize the fatalities which an attacker can cause. This 
mini-max problem is solved by an elementary mathematical method. 
There is an optimal distribution of the defending missiles which 
remains optimal independent of the size of the attack, provided the 
total number of defending missiles and the number of targets are 
reasonably large. Calculations for the U.S. indicate that the number 
of fatalities can be further reduced by a factor of 4 to 7 by means of 
passive defense, i.c., blast shelters, similar to those under Chinese 
cities. 
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Advisory Group for Aerospace Research and Development, 92 - 

Neuilly-sur-Seine (France) 

Technical evaluation report on the 49th (B) propulsion and 
energetics panel specialists’ meeting on power plant reliability, 
3:31278 (AGARD-AR—110) 

Aerochem Research Labs., Inc., Princeton, N.J. (USA) 

Rate coefficients of combustion/fuel conversion reactions by high- 
temperature photolysis. Progress report, January 1, 1977— 
August 31, 1977, 3:31500 (COO/4169—1) 

Silicon halide-alkali metal flames as a source of solar grade silicon. 
Second quarterly report, September 1—November 30, 1977, 
3:30530 (DOE/JPL/954777—2) 

Synthesis of silane and silicon in a non-equilibrium plasma jet. 
Fifth quarterly report, June 21, 1977—October 31, 1977, 3:30529 
(DOE/JPL/954560—S) 

Aerojet ElectroSystems Co., Azusa, Calif. (USA) 

NOVA integrated alignment/diagnostic sensors, 3:32460 
(UCRL—13811) 

Agbabian Associates, El] Segundo, Calif. (USA) 

Correlation of ground response spectra with modified Mercalli site 
intensity, 3:31032 (SAN/1011—113) 

esearch Mfg. Co. of Arizona, Phoenix (USA) 

Closed Gas Turbine Heater program. Third quarterly technical 
progress report, October 3, 1977—December 31, 1977, 3:30749 
(TID—28206) 

Akademie der Wissenschaften der DDR, Potsdam. Zentralinstitut 
fuer Physik der Erde 

Preliminary heat flow map of Europe. Explanatory text, 3:30652 
(CONF-770888—1) 

Ames Lab., Iowa (USA) 

1976 annual summary report, 3:32495 (IS—4200) 

Chemical and mutagenic analysis of water samples, 3:31436 (IS- 
M—126) 

Programmer's guide for DISKORG: the disk organization 
subsystem for the PDP-15 computer, 3:32500 (IS—4312) 

Amoco Production Co., Tulsa, Okla. (USA) 
Improved oil-recovery methods, 3:30247 (CONF-760585—2) 
Analytical Services Co., Elkins Park, Pa. (USA) 

Dynamic model for computer control of the extrusion of solid 
dielectric cable, 3:30766 (EPRI-EL—605) 
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Cost of splitting in Monte Carlo transport, 3:32295 (LA—7189- 
MS) 

DC superconducting power transmission line project at LASL. 
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Irradiation tests. Progress report, July 1—September 30, 1977, 
3:30871 (LA—7038-PR) 
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Eight-stage steam turbine rotor dynamics analysis. Technical 

report No. 78TR13, 3:31285 (COO—2835-5) 
Mechanics Research, Inc., Los Angeles, Calif. (USA) 

Development of a prototype high temperature amplifier for 

geothermal well logging. Final report, 3:30662 (NP—23051) 
Memorial Sloan-Kettering Cancer Center, New York (USA). 

Biophysics Lab. 

Calorimetric and ionometric dosimetry for cyclotron produced 
fast neutrons, 3:31696 (COO—3522-23) 

Messer Associates, Inc., Silver Spring, Md. (USA) 
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Absorption of laser light in laser fusion plasmas, 3:32456 (NRL- 
MR—3684) 

Density sensitive lines from selected members of the sodium-like 
isoelectronic sequence, 3:32323 (NRL-MR—3682) 
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~ Mexico Univ., Albuquerque (USA). Technology Application 
nter 

Quarterly literature review of the remote sensing of natural 
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Institutional constraints and opportunities. Study Module V. 
Report on Tasks 4, 5, 6, and 7. Final report, 3:31115 (PB— 
272446) 
Notre Dame Univ., Ind. (USA). Dept. of Metallurgical Engineering 
and Materials Science 
Microstructural effects in abrasive wear. Quarterly progress 
report, 15 September—15 December 1977, 3:31359 (COO— 
4246-3) 
Nuclear Regulatory Commission, Washington, D.C. (USA) 
Investigations of the adequacy of the meteorological transport 
model developed for the reactor safety study, 3:31037 (SAND— 
77-1383C) 
Power Reactor Docket Information, 3:30914 (NUREG/PRDI— 
78/1) 
Power Reactor Docket Information. Annual cumulation 
(citations), 3:30912 (NUREG/PRDI—77/12/P1) 
Power Reactor Docket Information. Annual cumulation (subject 
index), 3:30913 (NUREG/PRDI—77/12/P2) 
Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
Nuclear Material Safety and Safeguards 
Draft environment statement related to operation of Moab 
uranium mill (Grand County, Utah), 3:30432 (DOCKET- 
403453—1) 


Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
Nuclear Reactor Regulation 


Cost—benefit analysis requirements of appendix I to 10 CFR Part 
50: their application to certain nuclear power plants docketed 
before January 2, 1971, 3:30951 (NUREG—0389) 

Mark I containment, short term program. Safety evaluation 
report, 3:31018 (NUREG—0408) 


Oo 


Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

Routines for interpolation using cubic splines and pseudosplines, 
3:32501 (K/CSD/TM—6) 

Oak Ridge National Lab., Tenn. (USA) 

1975 energy conditions in the South, 3:31155 (ORNL/TM—6190) 

Advanced Fuel Recycle Program. Progress report, October 1— 
December 31, 1977, 3:30370 (ORNL/TM—6221) 

Analysis of factors influencing the impingement of threadfin shad 
(Dorosoma pretenense) at power plants in the southeastern 
United States, 3:31824 (CONF-771231—1) 

Analysis of valve springs from hydrogen compressor at Solvent 
Refined Coal Plant, Wilsonville, Alabama, 3:30096 (ORNL/ 
TM—6179) 

Analysis of ZPPR-5 source level flux monitor experiments, 
3:30875 (ORNL—5314) 

Analytical Chemistry Division annual progress report for period 
ending November 30, 1977, 3:31434 (ORNL—5360) 

Application of a microprocessor system to stream monitoring, 
3:31888 (CONF-780110—S) 

Bibliography of mathematical modeling in ecology, 3:31810 
(EDFB/IBP—75/5) 

Biogeochemical aspects of the behavior of uranium and thorium in 
the environment, 3:31815 (ORNL/EIS—99) 

Blast tests of expedient shelters in the DICE THROW event, 
3:32178 (ORNL—5347) 

Bulk Shielding Facility quarterly report, July, August, and 
September of 1977, 3:30974 (ORNL/TM—6211) 

Cell-mediated mutagenesis and cell transformation by chemical 
carcinogens, 3:32065 (CONF-7706119—1) 

Chemical Technology Division annual progress report for period 
ending March 31, 1977, 3:31432 (ORNL—5295) 

Computer simulation of steady-state performance of air-to-air heat 
pumps, 3:31516 (ORNL/CON—16) 

Cross sections for the 7Li(n,xn) and 7Li(n,n’y) reactions between 
1 and 20 MeV, 3:32249 (ORNL/TM—6247) 

Deposition of silicon carbide coatings on particles in a fluidized 
bed using silane and tetramethylsilane: a feasibility study, 
3:30359 (ORNL/TM—6185) 

Disposal of spent fuel, 3:30416 (CONF-7803 16—4) 


OAK RIDGE NATIONAL LAB., TENN. (USA) 


Effects of alternate fuels. Report No. 2. Analysis of basic 
refractories degraded by residual oil combustion products, 
3:30299 (ORNL/TM—6088) 

Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL—5343) 

Environmental and effluent surveillance programs at Oak Ridge 
National Laboratory, 3:31819 (CONF-780112—1) 

Environmental considerations for inclusion in program 
opportunity notices, requests for proposals, and environmental 
reports: fossil energy demonstration plants, 3:30143 (ORNL/ 
TM—6171) 

Experimental Engineering Section semiannual progess report, 
March 1, 1976—August 31, 1976. Volume 5. Reactor programs, 
3:30369 (ORNL/TM—S5865/V5) 

Experimental study of leachate from stored solids. Quarterly 
report, June 1, 1977—January 1, 1978, 3:30125 (ORNL/TM— 
6304) 

February 1978 monthly highlights for Office of Nuclear 
Regulatory Research Programs at Oak Ridge National 
Laboratory, 3:31022 (ORNL/NUREG/TM—197) 

Formerly utilized MED/AEC sites, Remedial Action Program: 
radiological survey of the Hooker Chemical Company, Niagara 
Falls, New York. Final report, 3:30433 (DOE/EV—0005/2) 

Gamma-ray spectral determinations with a portable analyzer, 
3:31812 (CONF-780110—6) 

GOFRR: a computer code to generate graphical output of DOT 
and ANISN fluxes and reaction rates, 3:30937 (ORNL/TM— 
5063) 

Health effects workshop summary, 3:32162 (CONF-771070—5) 

Health physics aspects of nuclear radiations from deuterium beam 
injectors, 3:32445 (ORNL/TM—6189) 

High Flux Isotope Reactor. Quarterly report, October— 
December 1977, 3:30986 (ORNL/TM—6295) 

Hot-ion distribution function in ORMAK, the Oak Ridge 
Tokamak, 3:32329 (ORNL/TM—6198) 

Interactions of Corbicula sp. with power plants, 3:31891 (CONF- 
771043—3) 

Inter-computer file transfer primitives, 3:32503 (ORNL/CSD/ 
TM—47) 

Investigation of the effects of halogenated organic compounds 
produced in cooling systems and process effluents on aquatic 
organisms, 3:31866 (CONF-771070—6) 

Measuring the electron heat diffusion coefficient in a tokamak 
from Sawtooth oscillation observations, 3:32328 (ORNL/TM— 
6165) 

Monitoring of combustion emission and air quality at Jersey City 
total energy demonstration, 3:31729 (CONF-780109—4) 

Monte Carlo simulation of turbulent atmospheric transport and 
comparisons with experimental data, 3:31787 (ORNL/TM— 
6291) 

Mutagenicity and water chlorination: prospect and perspective, 
3:31934 (CONF-771070—7) 

Note on the cryostatic stability of superconducting composites, 
3:32298 (ORNL/TM—5989) 

Numerical study of the system of differential equations for the 
drift wave in tokamaks, 3:32341 (ORNL/CSD/TM—S0) 

Nutrient discharge from Walker Branch Watershed, 3:31822 
(CONF-770209—7) 

Optically coupled high voltage isolation amplifier, 3:32477 
(ORNL/TM—6207) 

ORIGEN sample problem using fission product file derived from 
ENDF/B-IV fission product decay data, 3:32290 (CCC—217) 

Photochemistry and photobiology of DNA containing 5- 
iodouracil and 5-iodocytosine, 3:31981 (CONF-780226—2) 

Physics Division annual progress report for period ending June 30, 
1977, 3:32240 (ORNL—5306) 

Plant species on the Department of Energy-Oak Ridge 
Reservation that are rare, threatened, or of special concern, 
3:31796 (ORNL/TM—6101) 

Precipitation response of austenitic stainless steel to simulated 
fusion irradiation, 3:31416 (CONF-780213—2) 

Proceedings of the second ORNL workshop on exposure to 
polynuclear aromatic hydrocarbons in coal conversion 
processes. I. Medical surveillance. II. Industrial experiences, 
personnel protection, and monitoring, 3:30226 (CONF-770361— 
) 


Product form characterization of reference heat of type 316 
stainless steels, 3:31352 (ORNL—5384) 





OAK RIDGE Y-12 PLANT, TENN. (USA) 


PWR Blowdown Heat Transfer Separated-Effects Program. 
Thermal-Hydraulic Test Facility experimental data report for 
test 102, 3:31021 (ORNL/NUREG/TM—151) 

Quarterly progress report on blowdown heat transfer 
effects program, July—September 1977, 3:31020 (ORNL/ 
NUREG/TM— 149) 

Radioactive waste transportation systems analysis and program 
plan, 3:30387 (ORNL—5362) 

Removal of uv-induced pyrimidine dimers from the replicated and 
unreplicated DNA of human fibroblasts, 3:31985 (CONF- 
780226—1) 

Review of the literature on leachates from coal storage piles, 
3:30170 (ORNL/TM—6186) 

Ripple bundle divertor for tokamaks, 3:32369 (ORNL/TM—6220) 

Role of drosophila in chemical mutagenesis testing, 3:32062 
(CONF-780227—1) 

Selected constituents in the smoke of domestic low tar cigarettes, 
3:32163 (ORNL/TM—6144/P1) 

Short-term bioassay of complex organic mixtures. Part II. 
Mutagenicity testing, 3:32069 (CONF-780227—2) 

Some thoughts on the organic structure of bituminous coal, 
3:30111 (CONF-780319—1) 

Stable and unstable crack growth in pressure vessel models, 
3:31510 (CONF-780213—3) 

Steady-state sodium tests in a 19-pin full-length simulated LMFBR 
fuel assembly: record of steady-state experimental data for 
THORS bundle 6a, 3:30876 (ORNL/TM—6106) 

Tapered fluidized-bed bioreactor: an improved device for 
continuous cultivation, 3:31958 (CONF-780223—1) 

Thermodynamics of the fuel fragmentation gas, 3:30997 (CONF- 
771109—91) 

Transport and transformations of anthracene in natural waters: 
process rate studies, 3:31867 (CONF-7710120—1) 

Uncertainty analysis of dosimetry spectrum unfolding, 3:31695 
(CONF-771036—9) 

Walker Branch Watershed: site description and research scope, 
3:31823 (CONF-770209—8) 

Oak Ridge Y-12 Plant, Tenn. (USA) 

Fabrication and evaluation of tantalum carbide-coated tungsten 
crucibles for molten UO: containment, 3:30361 (Y/DA—7716) 

Homogenization of arc-melted uranium-6 weight percent niobium 
alloy ingots, 3:31355 (Y—2102) 

LASL Laser Mirror Program: excerpts from Y-12 Development 
Division technical progress reports, period ending September 1, 
1977, 3:31575 (Y/DA—7422) 

Phase-insensitive detectors for ac resistance bridges with 
application to temperature controls systems, 3:31702 (Y/DA— 
7468/S1) 

Study of variable elongations in the uranium-0.75 weight percent 
titanium alloy, 3:31356 (Y/DA—7421) 

Ocean Data Systems, Inc., Monterey, Calif. (USA) 

OTEC thermal resource report for Key West area, 3:30590 
(TID—27952) 

OTEC thermal resource report for Western Gulf of Mexico, 
3:30589 (TID—27949) 

tural Research and Development Center, Wooster (USA) 

Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations, 3:30595 
(CONF-770367—) 

Ohio State Univ., Columbus (USA). Coll. of Engineering 

Delays in nuclear power plant construction. Volume II. Final 
5 3:30791 (COO/4121—3(Vol.2)) 

Ohio State Univ., Columbus (USA). Dept. of Electrical Engineering 

Model study of electric field effects in substations. Final report, 
3:30780 (EPRI-EL—632(Vol.2)) 

Oklahoma State Univ., Stillwater (USA). School of Mechanical and 

Aerespace Engineering 


te- 





Second annual heat pump technology conference, 3:31207 
(CONF-761052—) 
Oklahoma Univ., Oklahoma City (USA). Dept. of Microbiology and 
Immunology 


Industrial development in Alaska and its effects on the nutritional 
and physiological status of arctic animals. Progress report, July 
1976—September 1977, 3:31797 (RLO/2229/T3—150) 

Oregon State Univ., Corvallis (USA). Dept. of 

Synthesis of new rare earth metallocarboranes. Final report, 
3:31470 (RLO/2227/T1—13) 

Oregon State Univ., Corvallis (USA). Inst. of Nuclear Science and 

Engineering 


Granular bed filter program: filter front-face cleaning experiments, 
3:30123 (HCP/T2579—9) 


16C 


ERA Vol. 3, No. 13 


Oregon State Univ., Corvallis (USA). School of Oceanography 

Secondary recovery method for the extraction of geothermal 
energy. Progress report, August 1, 1976—February 28, 1977, 
3:30683 (RLO/2227/T21—2) 

Oregon Univ., Eugene (USA) 

Possible use of polarization in off-shell studies. Period covered: 
November 17, 1976—August 16, 1977, 3:32229 (RLO/2230/ 
T4—196) 

SU(4) x U(1) gauge theory: III. New approach to caribbo mixing. 
Period covered: November 17, 1976—August 16, 1977, 3:32236 
(RLO/2230/T4— 183) 

Organization for Economic Co-Operation and Development, 75 - 

Paris (France) 


International energy trends: monthly supplement on oil trends, 
3:30283 (NP—22885) 


Pp 


Pacific Gas and Electric Co., San Francisco, Calif. (USA) 

User’s perspective on fusion, 3:32349 (CONF-760266—1) 

Pennsylvania State Univ., University Park (USA) 

General multi-configuration Hartree~--Fock program: MCHF77, 
3:32206 (COO—4264-1) 

Pennsylvania State Univ., University Park (USA). Center for the 

Study of Environmental Policy 

Multiple objectives in environmental protection programs. 
Working Paper 33, 3:31828 (NP—22750) 

—— State Univ., University Park (USA). Coal Research 
ion 

Report on anthracite open pit mining: a feasibility study. Part V. 
Demographic impact simulation. Report exhibit No. 5, 3:30150 
(SR—107) 

Philadelphia Electric Co., Pa. (USA) 

Defining document for a design/operation evaluation model for 
BWR power plants. Final report, 3:30801 (EPRI-NP—587) 

Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055—1) 

Philips Labs., Briarcliff Manor, N.Y. (USA) 

Stirling total energy systems study. Final report, May 15, 1976— 

June 13, 1977, 3:31217 (HCP/T2947—1) 
Phillips Petroleum Co., Homer City, Pa. (USA) 

Gas generator research and development BI-GAS process. 77th 

monthly progress report, January 1978, 3:30026 (FE—1207-42) 
Physical Sciences, Inc., Woburn, Mass. (USA) 

Investigation of induced unimolecular decomposition for 
development of visible chemical lasers. Quarterly progress 
report, 1 November 1976—31 January 1977, 3:31569 (COO— 
2920-3 

Pisa Univ. dttaly). Istituto di Minera’ogia e P 

Geology and geothermics of the Island of Milos (Greece), 3:30650 
(NP—22876) 

Pittsburg and Midway Coal Mining Co., Merriam, Kans. (USA) 

Solvent refined coal (SRC) process. Monthly report, November 
1977, 3:30079 (FE—496-144) 

— and Midway Coal Mining Co., Shawnee Mission, Kans. 

Solvent Refined Coal (SRC) process. Quarterly technical progress 
report, April 1, 1977—June 30, 1977, 3:30078 (FE—496-141) 

Pittsburgh Univ., Pa. (USA) 

Environmental noise assessment for PERC SYNTHANE plant, 
3:32174 (COO—4563-01) 

Hydrogen distribution and transfer in coal hydrogenation systems. 
Phase I. Quarterly report, September—November 1977, 3:30025 
(FE/2699—1) 

Politecnico di Milano (Italy). Istituto di Fisica 

Optimum filters with time width constraints for liquid argon total- 

absorption detectors, 3:31697 (BNL—23341) 
Polyset, Inc., r, Mass. (USA) 

Development of a freeze-tolerant solar water heater using 
crosslinked polyethylene as a material of construction. Final 
report, June 18, 1976—October 1, 1977, 3:30628 (COO—2956-8) 

Pope, Evans and Robbins, Inc., New York (USA). Combustion 

Systems Div. 

Multicell fluidized-bed boiler design, construction, and test 
program. Monthly progress status report No. 59, 3:30747 (FE— 
1237-T6) 





JULY 15, 1978 17C SANDIA LABS., ALBUQUERQUE, N.MEX. (USA) 


Power Reactor and Nuclear Fuel Development Corp., Tokyo (Japan) Ruhr-Univ., Bochum (Germany, F.R.) 


Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors, 3:31028 (PNC-N—251-76-12(Vol.1)) 
Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors, 3:31031 (PNC-N—251-76-12(Vol.2)) 
Progress report on fast breeder reactor development in Japan. 
October 1975—January 1976, 3:30877 (PNC-N—251-76-26) 
Semi-annual progress report of Power Reactor and Nuclear Fuel 
Development Corporation, Tokai Works. July—December 
1972, 3:30930 (PNCT—831-73-01) 
Princeton Univ., N.J. (USA). Plasma Physics Lab. 
Detection of lower hybrid waves within a plasma by microwave 
scattering, 3:32318 (PPPL—1414) 
Effect of magnetic shear on dissipative drift instabilities, 3:32344 
(PPPL—1426) 
Gas injection in PLT: experimental overview, 3:32433 (CONF- 
771129—8) 
Hamilton's principle for a hydromagnetic fluid with a free 
boundary, 3:32331 (PPPL—1421) 
Linear resonance acceleration of pellets, 3:32434 (PPPL—1413) 
Magnetic surfaces in the reversed field geometry, 3:32381 
(PPPL—1415) 
Model for magnetic reconnection, 3:32382 (PPPL—1425) 
Plasma response to symmetry breaking perturbations in the 
reversed field geometry, 3:32330 (PPPL—1419) 
Preliminary report on the development of rf auxiliary heating 
systems for TEPR-1, 3:32311 (PPPL—1410) 
Resonant decay of finite extent cold electron plasma waves, 
3:32342 (PPPL—1402) 
Review of plasma heating by waves in the ion-cyclotron range of 
frequencies, 3:32304 (CONF-780113—8) 
Stability limit on beta in a tokamak using the collisionless energy 
principle, 3:32343 (PPPL—1418) 
Purdue Univ., Lafayette, Ind. (USA) 
Fast Breeder Blanket Facility (FBBF). Quarterly progress report, 
April 1, 1977—June 30, 1977, 3:30852 (COO—2826-4) 
Fast Breeder Blanket Facility (FBBF). Quarterly progress report, 
October 1, 1977—December 31, 1977, 3:31000 (COO—2826-6) 
Purdue Univ., Lafayette, Ind. (USA). Combustion Lab. 
Gasification in pulverized coal flames. Second annual progress 
report, July 1976—August 1977, 3:30029 (FE—2029-6) 


Radiation Research Associates, Inc., Fort Worth, Tex. (USA) 

Calculations of neutron flux levels in the pressure vessel of an 
LWR. Final report, 3:30804 (EPRI-NP—617) 

RAND Corp., Santa Monica, Calif. (USA) 

Development and commercialization of the light water reactor, 
1946—1976, 3:30808 (R—2180-NSF) 

Electric utility decision making and the nuclear option, 3:30919 
(R—2148-NSF) 

Resources for the Future, Inc., Washington, D.C. (USA) 

How industrial societies use energy, 3:31186 (EPRI-EA—707-SY) 

= Electrical and Engineering Co., Inc., Las Vegas, Nev. 

Emplacement hole drilling, Nevada Test Site, Fiscal Year 1977, 
3:31711 (NVO—410-44) 

Risoe National Lab., Roskilde (Denmark) 

Comparison of the economy of atomic power stations and fossil- 
fuel power stations under Danish conditions, 3:30920 (RISO- 
M—1942) 

Rochester Univ., N.Y. (USA) 

Study of the rhealogic properties of canine tracheal mucous 
secretions and their relationship with tracheal mucociliary 
clearance, 3:31973 (UR—3490-1336) 

Rochester Univ., N.Y. (USA). Dept. of Radiation Biology and 

Biophysics 

Uptake of Ca* and Mn** by rat liver submitochondrial particles, 
3:31928 (UR—3490-1237) 

Rochester Univ., N.Y. (USA). School of Medicine and Dentistry 

Health and safety of high voltage transmission lines, 3:32176 
(UR—3490-1255) 

Rockwell International Corp., Canoga Park, Calif. (USA). 

Rocketdyne Div. 


Energetic aliphatic sulfur pentafluoride derivatives. Final report, 2 


August 1976—15 January 1978, 3:31471 (UCRL—13809) 


Possibilities for the application of hydraulic fracturing, 3:30682 
(NP—22779) 
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Sandia Labs., Albuquerque, N.Mex. (USA) 


Aluminum wire to thick film connection [for] high temperature 
operation, 3:30663 (SAND—77-1711C) 

Analysis of the qualification test standards for small radioactive 
material shipping packages, 3:31556 (SAND—78-0125C) 

Application of a Kaufman ion source for low energy hydrogen ion 
bombardment studies, 3:31417 (SAND—78-0120C) 

Application of coded source x-radiography to the observation of 
nuclear fuel motion, 3:30880 (SAND—77-1724) 

Cable jacket aging study: comparison of polyether and polyester 
urethane materials, 3:31425 (SAND—77-0856) 

CHILES 2: a finite element computer program that calculates the 
intensities of linear elastic singularities in isotropic and 
orthotropic materials, 3:32299 (SAND—77-1900) 

Composite-rim flywheel design, 3:31066 (SAND—77-1061C) 

DPLIB.1: a library of data processing routines for the PDP11 
computer, 3:32518 (SAND—78-0039) 

Dynamic tests on metallic impact limiters, 3:31555 (SAND—77- 
1939) 

Effect of water-bearing fiber in Kevlar 49-epoxy composites, 
3:31424 (SAND—77-0444) 

Engineering considerations for the Waste Isolation Pilot Plant, 
3:30421 (SAND—78-0483C) 

Entangled polymers: polystyrene in butanone, 3:31427 (SAND— 
77-1734C) 

Examination of off-site emergency protective measures for core 
melt accidents, 3:31038 (SAND—77-1386C) 

Heat transfer by conduction and radiation, 3:31608 (SAND—78- 
0099C) 

Heat transfer losses from a flux compression topping state 
(PULSAR), 3:30733 (SAND—77-1373) 

Hydrologic investigations of the Los Medanos area, southeastern 
New Mexico, 1977, 3:30418 (SAND—77-1401) 

Initial response of a rock penetrator, 3:31517 (SAND—77-1712) 

Interaction of thick film dielectric, conductor, and alumina 
substrate for DCU201 aircraft controller, 3:31627 (SAND—78- 
0069) 

Investigations of the adequacy of the meteorological transport 
model developed for the reactor safety study, 3:31037 (SAND— 
77-1383C) 

Irrigation data base for Arizona, 3:30622 (SAND—77-0968) 

Kevlar 49-Epoxy insulator, 3:31426 (SAND—77-0500) 

Laser ray trace tester for parabolic trough solar collectors, 
3:30635 (SAND—78-0012C) 

LOCA analyses quarterly report, April—June 1977, 3:31039 
(SAND—77-1530) 

Low v/y beam handling technique using asymmetric cusp 
magnetic fields, 3:32332 (SAND—77-2076) 

Mathematical programming updating method using modified 
Givens transformations and applied to LP problems. A user's 
guide for SLPMGO, 3:32515 (SAND—77-2032) 

Method for determining the susceptibility of a facility to sensor 
system nullification by insiders, 3:30447 (SAND—77-1916C) 

Methodology for determining accident sequences that dominate 
risk in LWR power plants, 3:31034 (SAND—77-1280C) 

MINDPT: a code for minimizing detection probability up to a 
given time away from a sabotage target, 3:30448 (SAND—77- 
2039) 

Oil shale programs. Seventh quarterly report, July 1977— 
September 1977, 3:30321 (SAND—78-0045) 

OTC 3128: development of an Experimental Marine Sediment 
Instrumention System, 3:30239 (SAND—78-0059C) 

Parasites in soil/sludge systems, 3:31277 (SAND—77-1970C) 

Physical protection of nuclear facilities. Quarterly progress report, 
July—September 1977, 3:30449 (SAND—77-2107) 

Predicted occurrence rate of severe transportation accidents 
involving large casks, 3:30389 (SAND—78-0061C) 

Probabilistic analysis of “common mode failures”, 3:31036 
(SAND—77-1382C) 








SANDIA LABS., LIVERMORE, CALIF. (USA) 


Proceedings of the digital signal processing symposium, 3:32505 
(SAND—77-1845C) 

Public protection strategies in the event of a nuclear reactor 
accident: multicompartment ventilation model for shelters, 
3:31549 (SAND—77-1555) 

Quality Assurance at Sandia Laboratories, 3:31718 (SAND—78/ 
0351) 

Sandia Laboratories technical capabilities: computation systems, 
3:32504 (SAND—77-0767) 

Sandia reactor kinetics codes: SAK and PK 1D, 3:31033 (SAND— 
77-1211) 

Second interim report: diagnostics assessment for advanced power 
systems, 3:30734 (SAND—78-8206) 

Shock focusing particle-beam-fusion target, 3:32458 (SAND—76- 
5731C) 

Slagging MHD generator: a parametric study, 3:31195 (SAND— 
77-1951) 

SLEIGN: an eigenvalue—eigenfunction code for Sturm— 
Liouville problems, 3:32516 (SAND—77-2044) 

Solar energy research at Sandia Laboratories and its effects on 
health and safety, 3:30525 (SAND—77-1412) 

Solar irrigation program status, 3:30624 (SAND—78-0398C) 

Systems analyses of storage in specific solar thermal power 
applications, 3:30641 (SAND—78-03424C) 

Thermomechanical behavior of polyvinyl butyral film and its 
effect on focal stability of a solar mirror-laminate, 3:30634 
(SAND—77-1850) 

Two-dimensional pulverized coal combustor model, 3:30209 
(SAND—77-1973C) 

Ultrasonic attenuation as a function of heat treatment and grain 
size in 79Ni—6Mo—15Fe alloy, 3:31353 (SAND—78-0144) 

Using variable transformations to perform common event analysis, 
3:31035 (SAND—77-1380C) 

Sandia Labs., Livermore, Calif. (USA) 

Gasdynamic measurements for the LASL intense neutron source, 
3:32478 (SAND—77-8294) 

HITSMOR users manual: a computer program to assess B77 
laydown reliability, 3:31716 (SAND—77-8054) 

Metrication in the Department of Energy weapons complex, 
3:31717 (SAND—77-8775) 

R7912 transient digitizer FORTRAN compatible subroutines for 
the PDP-11 (RT-11), 3:32517 (SAND—77-8717) 

SPCDS/NOVA III interface manual, 3:31628 (SAND—78-0473) 

Sputtering measurements using a scanning microtopographer, 
3:32200 (SAND—78-8215) 

Stress intensity factor calculations of an internal radial edge crack 
in a cylindrical tube using quarter-point finite-element analysis 
with J-integral techniques, 3:31518 (SAND—77-8290) 

Science Applications, Inc., McLean, Va. (USA) 

Dynamic process model of a plutonium oxalate precipitator. Final 
report, 3:30352 (UCRL—13812) 

Science Applications, Inc., Rockville, Md. (USA) 

Study of transuranium concentration levels in solid radioactive 
waste from commercial power reactors. Interim report, 3:30394 
(EPRI-NP—631) 

Science Applications, Inc., Rockville, Md. (USA). Nuclear 

Environmental Services Div. 

Sources of radioiodine at boiling water reactors. Final report, 
3:30800 (EPRI-NP—495) 

SCS Engineers, Long Beach, Calif. (USA) 

Oil spill: decisions for debris disposal. Volume I. Procedures 

manual. Final report Jun 75—Aug 76, 3:30291 (PB—272832) 
SEE ALSO- 6140540 Kungliga Tekniska Hoegskolan, Stockholm 

(Sweden). Institutionen foer Kaernkemi 
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The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and qualifi- 
ers (subheadin ings) are selected and presented in the following format: 
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the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous terms 


or phrases to the descriptor selected as a subject heading for the 


concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
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concepts that are narrower, broader, or related to a particular 
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Anaerobic fermentation of agricultural residue: potential for 
improvement and implementation. Final report, 3:30554 (HCP/ 
T2981-07) 

Anerobic fermentation of agricultural residues: potential for 
improvement and implementation. Sixth quarter (third semi- 
annual) Jo gs report, _— 16, 1977-December 15, 
1977, 3: 2 (COO/298 1-6) 

Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 

AGRICULTURAL WASTES/COMBUSTION 

Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 

AGRICULTURAL WASTES/ENZYMATIC HYDROLYSIS 

Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:30555 (LBL-6861) 

AGRICULTURAL WASTES/FERMENTATION 

Biological conversion of biomass to methane. Quarterly progress 

report, 3:30551 (COO/2917-7) 
AGRICULTURAL WASTES/GASIFICATION 

Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 

AGRICULTURE 
See also FARMS 
SOIL CHEMISTRY 
AGRICULTURE/CONTROLLED ATMOSPHERES 

Potential of arid zone vegetation as a source of substrates, 3:30556 

(LBL-7214 
AHUACHAPAN GEOTHERMAL FIELD/GEOTHERMAL 

POWER PLANTS 

Minutes: sixth meeting of the centers for the analysis of thermal/ 
mechanical energy conversion concepts, 3:30671 (COO-4051-9) 

AIR CLEANING SYSTEMS/ADSORBENTS 

Gas-phase adsorbents for trapping radioactive iodine and iodine 

compounds, 3:30915 (RDT-M-16-1T(12-77)) 
AIR CONDITIONING 

See also ANNUAL CYCLE ENERGY SYSTEM 
AIR CONDITIONING/ENERGY CONSUMPTION 

Finite air mixing rates in buildings and its impact on the energy 
requirements for heating and cooling (Thermodynamic codes to 
test partitioning effects), 3:31220 

AIR FILTERS 
Electric utility applications of fabric filters, 3:31748 
AIR FILTERS/DESIGN 
Self-cleaning smoke filter (Patent), 3:31658 
AIR FILTERS/EFFICIENCY 
Separations chemistry, 3:30406 (ORNL-5295) 
AIR POLLUTION/AERIAL MONITORING 
Satellite monitoring of air pollution with laser system, 3:31781 
AIR POLLUTION/BIOLOGICAL ACCUMULATION 
Model for uptake of pollutants by vegetation, 3:32090 
AIR POLLUTION/BIOLOGICAL EFFECTS 

Evaluation of trace-element interactions using cultured alveolar 
macrophages (Cadmium, mercury, sodium selenite, zinc, 
copper, vanadium), 3:31724 (CONF-760927-) 

Tradescantia stamen hair: an introduction to the system and its use 
as a monitor atmospheric pollutants (SO2, NOz, Os, 1,2- 
dibromoethane, ethyl methanesulfonate), 3:31720 (BNL-23829) 

AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Air pollution effects on agriculture, 3:32092 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 

Detection of a plume 400 km from the source, 3:31762 

Ecological distribution of trace elements emitted by coal-burning 
power generating units employing scrubbers and electrostatic 
precipitators (Four Corners power plant, N.M.), 3:30135 
(CONF-7710110-) 

AIR POLLUTION/FORECASTING 

Effects of mesoscale weather disturbances on contamination 
concentrations. Fourth technical progress report, August 1, 
1976-October 31, 1977, 3:31731 (COO-2360-5) 

AIR POLLUTION/HEALTH HAZARDS 

Multiple three-decision rules for 2/sup k/-factorial simple effects. 
Technical report No. 8, 3:31732 (COO-2874-17) 

Study of the health effects of bicycling in an urban atmosphere. 
Final report, 3:31974 (DOT-TES-78-001) 

AIR POLLUTION/MASS SPECTROSCOPY 

Survey of the molecular nature of primary and secondary 
components of particles in urban air by high-resolution mass 
spectrometry, 3:31763 
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AIR POLLUTION/MATHEMATICAL MODELS 
Evaluation of the Gaussian plume model at the Dickerson power 
plant, 3:31765 
Model for rain composition and the washout of sulfur dioxide, 


3:31764 
AIR POLLUTION/MEETINGS 
“ao implications of metals in the environment. ERDA 
ium Series No. 42, 3:31721 (CONF-750929-) 
AIR PO! LUTION/MONITORING 

Atmospheric enhancement of metal deposition in Adirondack lake 
sediments. Technical completion report, 3:31741 (PB-272730) 

Elemental concentrations of northern hemispheric air at 
Quillayute, Washington, 3:31774 

Improved ery of PNA components using nematic 
liquid crystal, 3:31725 (CONF-770361 ¥ 

AIR POLLUTION/REGIONAL ANALYSIS 

Emissions from fossil-fuel combustion, air quality, data, and 
pec! for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 

MAP3S: studying the Ta transformation, and fate of 
atmospheric energy-related pollutants. Addendum: project 
listings for FY 1977, 3:31733 (DOE/EV-0008/2) 

AIR POLLUTION/REMOTE SENSING 

Air pollution studies using lasers, 3:31780 

Lasers in environmental measuring techniques: lasers in air 
pollution detection, 3:31779 

AIR POLLUTION/RESEARCH PROGRAMS 

MAP3S: studying the transport, transformation, and fate of 
atmospheric 71h, -related pollutants. Addendum: project 
listings for FY 1977, 3:31733 (DOE/EV-0008/2) 

AIR POLLUTION/TOXICITY 

Evaluation of trace-element interactions using cultured alveolar 

— (Cadmium, mercury, sodium selenite, zinc, 
r, vanadium), 3:31724 —-" 760927-) 
AIR P LUTION/WASHO 

Multi-state atmospheric power ~ ere pollution program, 

3:31730 (CONF-7710110-) 
AIR POLLUTION ABATEMENT 
Catalytically-supported thermal combustion for emission control, 
3:31503 (EPRI-SR-39) 
AIR POLLUTION ABATEMENT/COST 
Dry NO/sub x/ control techniques, 3:31502 eee SR-39) 
AIR P POLLUTION ABATEMENT/MEETIN 

Proceedings of the NO/sub x/ control oe ll seminar, 

3:31505 (EPRI-SR-39) 
AIR POLLUTION CONTROL 

Arizona Public Service Company's experience with NO/sub x/ 
control Four Corners Power Plant, 3:30761 (EPRI-SR-39) 

Control of NO/sub x/ formation in tangentially coal-fired steam 
generators, 3:30137 (EPRI-SR-39) 

Dual register pulverized coal burner "'a NO/sub x/ control 
device”, 3:30136 (EPRI-SR-39) 

Status of oil-fired NO/sub x/ control technology, 3:30287 (EPRI- 
SR-39) 

AIR POLLUTION CONTROL/ENERGY DEMAND 

Energy requirements for flue gas desulfurization, 3:30121 (CONF- 
77101 10) 

AIR POLLUTION CONTROL/MEETINGS 

Fourth symposium on coal utilization, 3:30134 (CONF-7710110-) 

Proceedings of the NO/sub x/ control technology seminar, 
3:31505 (EPRI-SR-39) 

AIR POLLUTION CONTROL/POLLUTION REGULATIONS 

Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Final report, Parts 
I and II, 3:30225 (NP-23025) 

AIR POLLUTION MONITORS 

Instrumentation development, 3:31737 (LBL-5299) 

Most rational basis for air sampling programs, 3:31755 

Review of personal sampling pumps, 3:31754 

AIR POLLUTION MONITORS/LASERS 
Satellite monitoring of air pollution with laser system, 3:31781 
AIR POLLUTION MONITORS/SENSITIVITY 

Air pollution studies using lasers, 3:31780 

Lasers in environmental measuring techniques: lasers in air 
pollution detection, 3:31779 

AIR POLLUTION MONITORS/TECHNOLOGY ASSESSMENT 

Instrumentation development, 3:31737 (LBL-5299) 

AIR QUALITY 
Planning and zoning: a look into the future, 3:31794 
AIR QUALITY/MANAGEMENT 

Multiple objectives in environmental protection programs. 

Working Paper 33, 3:31828 (NP-22750) 
AIR QUALITY/MONITORING 

Methodology for assessing the potential impact on air quality 
resulting from geothermal resource duct opment in the Imperial 
Valley, 3:30670 (UCRL-79388) 

AIR QUALITY/POLLUTION REGULATIONS 

Environmental regulations pertaining to coal utilization, 3:30237 

(CONF-7710110-) 


ALKENES 


AIR SAMPLERS/DESIGN 
Development of an in-stack impactor/precipitator for sizin; 
submicron particles. Final -be 3:31735 (EPRI-FP-501 
AIR SAMPLERS/PERFORMA 
Development of an in-stack ie recipitator for sizing 
submicron particles. Final re :31735 (EPRI-FP-501) 
AIR TRANSPORT/ENERGY C NSERVATION 
Air transportation energy efficiency, 3:31245 (CONF-770878-) 
AIR TRANSPORT/FUEL CONSUMPTION 
Federal policy options to effect fuel conservation in the air 
industry, 3:31246 (CONF-770878-) 
Measuring the impact on scheduled air lines o meen of 
restrictions in fuel availability, 3:31247 Sal 770878-) 
AIRCRAFT/NICKEL-CADMIUM BATTE 
Engineering evaluation tests of 20-ampere vaiieiie battery 
charger (breadboard) manufactured by Sundstrand Corporation, 
3:31087 (AD-A-045011) 
AIRCRAFT FUELS 
See AVIATION FUELS 
ALABAMA/GEOLOGICAL SURVEYS 
Index and list of the publications of the Geological Survey of 
Alabama and the State Oil and Gas Board, 3:30245 
ALABAMA/MINERAL RESOURCES 
Index and list of the publications of the Geological Survey of 
Alabama and the State Oil and Gas Board, 3:30245 
ALABAMA/NATURAL GAS DEPOSITS 
Index and list of the publications of the Geological Survey of 
Alabama and the State Oil and Gas Board, 3:30245 
ALABAMA/PETROLEUM DEPOSITS 
Index and list of the publications of the Geological Survey of 
Alabama and the State Oil and Gas Board, 3:30245 
ALABAMA/SEISMIC SURVEYS 
New Madrid seismotectonic study. Activities during fiscal year 
1977, 3:32182 (NUREG-0379) 
ALABAMA/WATER RESOURCES 
Index and list of the publications of the Geological Survey of 
Alabama and the State Oil and Gas Board, 3:30245 
ALARM SYSTEMS/DATA PROCESSING 
intrusion-detection via adaptive prediction, 3:32511 (SAND-77- 
1845C) 
ALARM SYSTEMS/DIGITAL FILTERS 
Adaptive reduction of effects of multiple interference sources, 
3:32512 (SAND-77-1845C) 
ALARM SYSTEMS/EQUIPMENT INTERFACES 
SPCDS/NOVA III interface manual, 3:31628 (SAND-78-0473) 
ALASKA/INDUSTRY 
Industrial development in Alaska and its effects on the nutritional 
and physiological status of arctic animals. Progress report, July 
1976-September 1977 (*57Cs), 3:31797 (RLO/2229/T3-150) 
ALBUMINS/SYNTHESIS 
Identification of albumin-synthesizing polysomes from mouse liver 
and a mouse hepatoma cell line, 3:31919 
ALCOHOLS 
See also BUTANOLS 
CHOLINE 
ETHANOL 
GLYCOLS 
METHANOL 
PROPANOLS 
ALCOHOLS/BIOSYNTHESIS 
Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 
ALCOHOLS/SOLAR DISTILLATION 
Solar powered steam generation (For fuel alcohol distillation in 
Brazil), 3:30619 
ALGAE 
See also DIATOMS 
LICHENS 
PHYTOPLANKTON 
UNICELLULAR ALGAE 
ALGAE/BIODEGRADATION 
Production of volatile sulfur compounds during the decomposition 
of algal mats, 3:31960 
ALGAE/GROWTH 
Growth of selected desmid (Desmidiales, Chlorophyta) taxa at 
different calcium and pH levels, 3:32078 
Iron uptake by freshwater algae and its diel variation, 3:31940 
(CONF-750929-) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
SODIUM 
ALKALI METALS/RECOVERY 
Alkali metal catalyst recovery system (Patent), 3:30050 
ALKENES 
See also ETHYLENE 





ALKENES/POLYMERIZATION 


ALKENES/POLYMERIZATION 
Structural feature in TiCls, a component in the Ziegler-Natta 
catalyst, by x-ray absorption studies, 3:31458 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALPHA DETECTION/DIELECTRIC TRACK DETECTORS 
SSTR and emulsion techniques and their applications for FBR, 
LWR, and MFER programs, 3:31693 (HEDL-SA-1279) 
ALPHA PARTICLES/RADIONUCLIDE MIGRATION 
Alpha-sensitive cellulose nitrate track detectors: applications to 
the study of environmental contamination (Monitoring Pu in 
soils and sediments), 3:31816 (UCRL-80679) 
ALPHA PARTICLES/RBE 
Role of ploidy in radiosensitivity of cells (experiments on yeast 
organisms of different species and genotypes) (Alpha particles, 
gamma radiation), 3:31994 
ALPHA REACTIONS/FUSION REACTIONS 
Nonstatistical effects in the decay of the compound nucleus '°Yb, 
3:32277 (ORNL-5306) 
ALPHA SOURCES/SOLVENT EXTRACTION 
Separations chemistry, 3:30406 (ORNL-5295) 
ALUMINIUM/ABSORPTION SPECTROSCOPY 
Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Quarterly report, August 1, 1977-October 31, 
1977, 3:30115 (FE-2205-9) 
ALUMINIUM/BONDING 
Development of air bonded FOD resistant metal matrix fan blades. 
a report 20 Jun 75-31 Jul 76, 3:31423 (AD-A- 
ALUMINIUM/EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans-11292) 
ALUMINIUM/MOLTEN METAL-WATER REACTIONS 
Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3:30991 (ANL-78-3) 
ALUMINIUM/PERMEABILITY 
Mobile dislocation transportation of hydrogen and hydrogen 
embrittlement, 3:31381 
ALUMINIUM/RECOVERY 
Alkali metal catalyst recovery system (Patent), 3:30050 
ALUMINIUM/THICKNESS 
Development of beta backscatter probes using high-intensity 
sources, 3:31699 (BDX-613-1903(Rev.)) 
ALUMINIUM/TITRATION 
Determination of complexable metals by chelometric titration, 
3:31435 (ARH-ST-138) 
ALUMINIUM 26/ENERGY LEVELS 
Coherence-width measurements of the compound nucleus 7° Al, 
3:32251 (ORNL-5306) 
ALUMINIUM 27/ENERGY LEVELS 
Measurements of the coherence widths [ in 27 Al by the 
12C(15N,qa) reaction, 3:32247 (ORNL-5306) 
ALUMINIUM 27 TARGET/NEUTRON REACTIONS 
Experimental studies of (n, charged particle) cross sections, 
angular distributions and spectra with a magnetic quadrupole 
spectrometer, 3:32252 (UCRL-80235) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ZIRCALOY 
ALUMINIUM ALLOYS/EMBRITTLEMENT 
Hydrogen embrittlement of PH13-8Mo steel (13 Cr-8 Ni-2 Mo-1 
Al-bal Fe), 3:31407 
ALUMINIUM ALLOYS/FABRICATION 
Method of preparing lithium-aluminum alloy electrodes (Patent; 
10 to 95% Li), 3:31102 
ALUMINIUM ALLOYS/STRESS CORROSION 
Hydrogen embrittlement of PH13-8Mo steel (13 Cr-8 Ni-2 Mo-1 
Al-bal Fe), 3:31407 
ALUMINIUM ALLOYS/TRITIUM RECOVERY 
Fusion energy studies, 3:32444 (ORNL-5295) 
ALUMINIUM BASE ALLOYS/ANNEALING 
Effect of P/sub H2O/ in the annealing atmosphere on the diameter 
of helical dislocations in a quenched aluminum-10 atomic 
percent zinc alloy (Importance of H produced in Al + H2O 
reaction), 3:31403 
ALUMINIUM BASE ALLOYS/CORROSION 
Fatigue behavior of high strength aluminum alloys under cathodic 
oe conditions (Al 7075 and Al-5.5 Zn-2.5 Mg-1.5 Cu), 
ALUMINIUM BASE ALLOYS/DISLOCATIONS 
Effect of P/sub H2O/ in the annealing atmosphere on the diameter 
of helical dislocations in a quenched aluminum-10 atomic 
percent zinc alloy (Importance of H produced in Al + HzO 
reaction), 3:31403 
ALUMINIUM BASE ALLOYS/FABRICATION 
Method of preparing lithium-aluminum alloy electrodes (Patent; 
10 to 95% Li), 3:31102 
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ALUMINIUM BASE ALLOYS/FATIGUE 
Fatigue behavior of high — aluminum alloys under cathodic 
charging conditions (Al 7075 and Al-5.5 Zn-2.5 Mg-1.5 Cu), 
3:31393 
ALUMINIUM OXIDES/SOLUBILITY 
Kinetics of solution of activated boehmite in caustic soda, 3:31465 
(ORNL-tr-4300) 
ALUMINIUM SILICATES 
In vitro phagocytosis of respirable-sized monodisperse particles by 
alveolar macrophages (Rabbits, **°Pu, '®° Yb), 3:32052 (CONF- 
760927-) 
AMCHITKA ISLAND AREA/GEOCHEMICAL SURVEYS 
~~ of reports by U.S. Geological Survey personnel on 
the Nevada Test Site and related subjects, July 1, 1976 to June 
30, 1977, with author and subject indexes, 3:31821 (USGS-474- 
254) 
AMEBA 
See AMOEBA 
AMERICIUM 241/RADIOECOLOGICAL CONCENTRATION 
Germanium detector system for the detection of transuranics at 
low-activity concentrations in soil (7*1Am, 7“°Pu, 7°°Pu, 7°°U, 
232Th), 3:31814 (LA-UR-78-87) 
AMERICIUM 241/TRANSMUTATION 
Development of an irradiation technology for the recycling of 
241 Am in nuclear reactors: a contribution to the possibilities of 
reducing the hazard potential of a-bearing wastes, 3:30400 
(ORNL-tr-4585) 
AMERICIUM COMPOUNDS/ABSORPTION SPECTRA 
Pulse-radiolysis studies of americium ions in aqueous perchlorate 
media, 3:31485 
AMERICIUM COMPOUNDS/RADIOLYSIS 
Pulse-radiolysis studies of americium ions in aqueous perchlorate 
media, 3:31485 
AMES LABORATORY/RESEARCH PROGRAMS 
1976 annual summary report, 3:32495 (IS-4200) 
AMINES 
See also CATECHOLAMINES 
CHLORAMINES 
CYSTAMINE 
CYTOSINE 
DOPAMINE 
HISTAMINE 
MEA 
THIAMINE 
TRYPTAMINES 
AMINES/REMOVAL 
Removal of odorous aromatic amine environmental pollutants by 
chloramine-T, 3:31877 
AMINES/SOLVENT PROPERTIES 
Measurement and prediction of the solubility of acid gases in 
monoethanolamine solutions at low partial pressures, 3:31462 
AMINO ACIDS 
See also CYSTEINE 
NTA 


AMINO ACIDS/CHEMICAL RADIATION EFFECTS 
Chemical effects of ionizing radiation on the individual amino 
acids within intact and pure protein molecules. Final report 
(Gamma radiation, uv radiation), 3:31982 (ORO-4183-22) 
AMINOETHANETHIOL 
See MEA 
AMINOGLYCIDES 
See AMINES 
AMMINES/ISOMERIZATION 
Effect of pressure on the nitro-nitrito linkage isomerism in solid 
Ni(en)2(NO2)2, 3:31461 
AMMONIA/CHEMICAL REACTION KINETICS 
Evaluation of NO/sub x/ abatement by NHs over hydrogen 
mordenite for nuclear fuel reprocessing plants, 3:30405 (ICP- 


1133) 
AMMONIA/CHEMICAL REACTION YIELD 

Molecular nitrogen yields from fuel nitrogen in backmixed 
combustion, 3:31506 (WSS/CI-77-47) 

AMMONIA/CHEMICAL REACTIONS 

Selective, non-catalytic reduction of NO/sub x/ by NHs, 3:31452 

(EPRI-SR-39) 
AMMONIA/PRODUCTION 

Commercial conceptual design and commercial feasibility 
evaluation for clean boiler fuel facility. Capital cost escalation 
and validation of DRAVO report/cost estimate, February 1976, 
3:30082 (FE-1759-3) 

Synthesis gas demonstration plant program. First quarterly 
technical progress report, 26 August 1977-31 December 1977, 
3:30041 (TID-28192) 

AMMONIA/RECOVERY 
IGT low-Btu gas process: design and economics, 3:30064 
AMMONIUM COMPOUNDS/ROCK-FLUID INTERACTIONS 

In-situ leaching studies of uranium ores: Phases I through III, 

3:30351 (PB-272717) 
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AMMONIUM SULFATES/MARKET 
Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-7710110-) 
AMMONIUM SULFATES/RECOVERY 
Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-7710110-) 
AMOEBA 
Effects of pesticides, polychlorinated biphenyls and metals on the 
growth and reproduction of Acanthamoeba castellanii, 3:32075 


(Adenosine monophosphate.) 
AMP/ABUNDANCE 
Effects of radioprotective venom of central Asian snakes and 
radiation on the adenylate cyclase system (Rats, gamma 
radiation), 3:32036 
AMP/RADIOSENSITIVITY EFFECTS 
Involvement of cAMP in the radioprotective effect, 3:32012 
AMPLIFIERS 
See also GASES 
PARAMETRIC AMPLIFIERS 
AMPLIFIERS/DESIGN 
Development of a prototype high temperature amplifier for 
geothermal well logging. Final report, 3:30662 (NP-23051) 
ANAEROBIC DIGESTION/CHEMICAL REACTION KINETICS 
Anaerobic fermentation of agricultural residue: potential for 
improvement and implementation. Final report, 3:30554 (HCP/ 
T2981-07) 
ANAPHASE 
See MITOSIS 
ANEMIAS/BIOLOGICAL EFFECTS 
Effect of anemia on blood and tissue lead in rats, 3:32140 
ANEMIAS/PREVENTIVE MEDICINE 
Mechanism of sickle cell hemoglobin modification by ethyl 
acetimidate, 3:31964 (LBL-5299) 
ANGIOGRAPHY 
See BLOOD VESSELS 
CELLS 


See also SPLEEN CELLS 
TUMOR CELLS 
ANIMAL CELLS/ACETYLATION 
Reduction in the degree of H4 acetylation during mitosis in 
Chinese hamster cells, 3:31916 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Kellerer-Rossi dual action theory, 3:31988 
Microfluorescence used to evaluate the effects of sulfur-containing 
radioprotectors on lymphoid tissue (uv radiation, cystamine, 
MEA), 3:31991 
Oxygen effect and intracellular oxygen content (adaptation 
hypothesis) (Gamma Radiation), 3:31986 
Presence of UV-endonuclease sensitive sites in daughter DNA of 
UV-irradiated mammalian cells (3H-thymidine tracer), 3:31984 
(BNL-24046) 
Radiobiology, 3:32007 (ERDA-tr-285/3) 
Radiobiology, 3:32010 (DOE-tr-4/5) 
ANIMAL CELLS/ELECTRON MICROSCOPY 
Lateral line and ocular-associated structures in the marine teleost, 
Stenotomus chrysops, 3:31970 
ANIMAL CELLS/IMMUNITY 
~~ depression of cellular immunity (Gamma radiation), 
ANIMAL CELLS/SURVIVAL TIME 
Kellerer-Rossi dual action theory, 3:31988 
ANIMAL CELLS/TRANSCRIPTION 
Cell-mediated mutagenesis and cell transformation by chemical 
carcinogens, 3:32065 (CONF-77061 19-1) 
ANIMAL CELLS/ULTRASTRUCTURAL CHANGES 
Endocrine (APUD-type) cells in dissociated cell suspensions of 
rabbit trachea, 3:31923 (CONF-760927-) 
Ultrastructure of the liver cell in subacute manganese 
administration, 3:32135 
ANIMAL FEEDS/CHEMICAL ANALYSIS 
Fortification variability in rat diets fortified with arsenic, 
cadmium, and lead, 3:31980 
ANISOLE/RESPONSE MODIFYING FACTORS 
PAH carcinogenesis: metabolism and tumorigenesis as effected by 
se flavones, and synthetic steroids, 3:32061 (CONF- 
. 
ANNUAL CYCLE ENERGY SYSTEM/FEASIBILITY STUDIES 
Modified annual cycle energy system, 3:31209 (CONF-761052-) 
CORE PULSE REACTOR 
See ACPR REACTOR 
ANOXIA/RADIOSENSITIVITY EFFECTS 
Oxygen effect and intracellular oxygen content (adaptation 
hypothesis) (Gamma Radiation), 3:31986 
AS/PHYSICAL RADIATION EFFECTS 
ba modeling of a log-periodic antenna, 3:31701 (UCRL- 


AQUATIC ECOSYSTEMS/CONTAMINATION 


ANTENNAS/RESPONSE FUNCTIONS 
a on modeling of a log-periodic antenna, 3:31701 (UCRL- 
52372 
ANTHERS 
See STAMEN 
ANTHRACENE/ABSORPTION SPECTROSCOPY 
Preliminary results from second-derivative absorption 
ee applied to monitoring of PNA, 3:31726 (CONF- 
770361-) 
ANTHRACENE/ENVIRONMENTAL TRANSPORT 
Transport and transformations of anthracene in natural waters: 
process rate studies, 3:31867 (CONF-7710120-1) 
ANTIBIOTICS/RADIOSENSITIVITY EFFECTS 
Effectiveness of ATP, antibiotics and vitamins during long-term 
irradiation of monkeys (Gamma radiation; kanamycin; oletetrin, 
oxacillin; ampicillin; 1 Rad per minute), 3:32031 
ANTIBODIES/BIOSYNTHESIS 
Applications of optimal control theory to immunology, 3:31969 
(LA-UR-78-34) 
ANTIMONY/ACTIVATION ANALYSIS 
Metals in the water, sediments, and biota of the Haw and New 
Hope Rivers, North Carolina, 3:31870 (PB-272629) 
ANTIMONY ALLOYS/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
ANTINEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Multilepton production by neutrinos and antineutrinos: charm, 
charm changing neutral currents and new flavors, 3:32217 
(BNL-50598) 
ANTINEUTRINO-NUCLEON INTERACTIONS/MULTIPLE 
PRODUCTION 
Dimuon and trimuon production in high energy neutrino and 
antineutrino interactions (30 to 220 GeV, cross sections, 
preliminary results), 3:32214 (BNL-50598) 
ANTIOXIDANTS/CARCINOGENESIS 
PAH carcinogenesis: metabolism and tumorigenesis as effected by 
a on flavones, and synthetic steroids, 3:32061 (CONF- 
770361-) 
ANTIPROTON BEAMS/BEAM DYNAMICS 
A(anti A) beams at FNAL (continued), 3:31679 (ANL-HEP-CP- 
77-45) 
A(anti A) beams at FNAL, 3:32221 (ANL-HEP-CP-77-45) 
ANTIPROTON BEAMS/POLARIZED BEAMS 
Problems in the design of polarized p and anti p beams, 3:31678 
(ANL-HEP-CP-77-45) 
NTS 


See INSECTS 
APARTMENT BUILDINGS/ENERGY CONSERVATION 
Stirling total energy systems study. Final report, May 15, 1976- 
June 13, 1977, 3:31217 (HCP/T2947-1) 
APARTMENT BUILDINGS/SOLAR-ASSISTED HEAT PUMPS 
Solar assisted electro hydronic system for Shooks Run 
Apartments, Colorado Springs, Colorado, 3:30592 (CONF- 
761052-) 
APARTMENT BUILDINGS/TOTAL ENERGY SYSTEMS 
Stirling total energy systems study. Final report, May 15, 1976- 
June 13, 1977, 3:31217 (HCP/T2947-1) 
APPALACHIA/ENERGY SOURCES 
Challenges for Appalachia; energy, environment, and natural 
resources. Summary report (Handbook of reference materials), 
3:31123 (PB-272647) 
APPALACHIA/ENVIRONMENT 
Challenges for Appalachia; energy, environment, and natural 
resources. Summary report (Handbook of reference materials), 
3:31123 (PB-272647) 
APPALACHIA/MINERAL RESOURCES 
Appalachian mineral resource development: environmental 
factors, 3:31121 (EPA-600/9-77-018) 
APPALACHIA/RESOURCES 
Challenges for Appalachia; energy, environment, and natural 
resources. Summary report (Handbook of reference materials), 
3:31123 (PB-272647) 
APPLIANCES 
See also REFRIGERATORS 
APPLIANCES/COMBUSTION PRODUCTS 
Environmental research, 3:31897 (LBL-5299) 
AQUACULTURE/LABORATORY EQUIPMENT 
Trap tank for nontraumatic serial sampling of fish stocks in 
physiological studies, 3:31971 
AQUACULTURE/WASTE HEAT UTILIZATION 
Waste heat employment for accelerated rearing of coho salmon, 
3:32060 (PB-272791) 
AQUATIC ECOSYSTEMS/CONTAMINATION 
Environmental and radiological safety studies. Interaction of 
238 PuO, heat sources with terrestrial and aquatic environments. 
+ eae October 1-December 31, 1977, 3:31813 (LA- 





AQUATIC ECOSYSTEMS/MEETINGS 


AQUATIC ECOSYSTEMS/MEETINGS 
Proceedings of the conference on assessing the effects of power- 
plant-induced mortality on fish populations, 3:31833 
AQUATIC ECOSYSTEMS/POPULATION DYNAMICS 
Demonstration of pollution effects in aquatic microcosms, 3:32095 
Environmental research, 3:31897 (LBL-5299) 
AQUATIC ECOSYSTEMS/PRODUCTIVITY 

Secondary production in shallow marine environments, 3:31825 
(CONF-7606169-) 

AQUATIC ECOSYSTEMS/RADIONUCLIDE KINETICS 

Biogeochemical aspects of the behavior of uranium and thorium in 
the environment, 3:31815 (ORNL/EIS-99) 

AQUATIC ECOSYSTEMS/RECOMMENDATIONS 

Secondary production in shallow marine environments, 3:31825 
(CONF-7606169-) 

AQUATIC ECOSYSTEMS/RESEARCH PROGRAMS 
Walker Branch Watershed: site description and research scope, 
3:31823 (CONF-770209-8) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
MOLLUSCS 
PLANKTON 
AQUATIC ORGANISMS/BIOLOGICAL ADAPTATION 

Differential sensitivity of estuarine and open-ocean diatoms to 

exotic chemical stress, 3:31881 
AQUATIC ORGANISMS/CONTAMINATION 

Distribution of lead in the sediments and fauna of a small 
midwestern stream, 3:31856 (CONF-750929-) 

Forms of trace elements in soils, sediments, and associated waters: 
an overview of their determination and biological availability, 
3:31854 (CONF-750929-) 

AQUATIC ORGANISMS/POPULATION DYNAMICS 

Quality of inferences concerning the effects of nuclear power 

plants on the environment, 3:31843 
AQUATIC ORGANISMS/SAMPLING 
Factors to consider in monitoring programs suggested by 
statistical analysis of available data, 3:31844 
AQUATIC ORGANISMS/TEMPERATURE EFFECTS 
——s stress and the biology of Actinia equina L. (Anthozoa), 
:32059 
AQUIFERS/CONVECTION 
Onset of thermohaline convection in a cavernous aquifer, 3:30648 
ARBEITSGEMEINSCH. VERSUCHS REACTOR 
See AVR REACTOR 
ARGON/CHEMICAL REACTIONS 

Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Progress 
maa’ 1, 1977-December 31, 1977, 3:31489 (COO/ 


ARGON/EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans-11292) 
ARGON 40 REACTIONS/FUSION REACTIONS 
Nonstatistical effects in the decay of the compound nucleus !”°Yb, 
3:32277 (ORNL-5306) 
ARGON 41/ENVIRONMENTAL TRANSPORT 
Monte Carlo simulation of turbulent atmospheric transport and 
comparisons with experimental data (*' Ar continuously emitted 
from BNL reactor to atmosphere), 3:31787 (ORNL/TM-6291) 
ARGON 41/RADIATION MONITORING 
Monte Carlo simulation of turbulent atmospheric transport and 
comparisons with experimental data (*' Ar continuously emitted 
from BNL reactor to atmosphere), 3:31787 (ORNL/TM-6291) 
ARGON IONS/COLLISIONS 
Sputtering measurements using a scanning microtopographer (5- 
keV Ar), 3:32200 (SAND-78-8215) 
ARGONNE ZGS 
See ZGS 
ARID LANDS/AGRICULTURE 
Potential of arid zone vegetation as a source of substrates, 3:30556 
(LBL-7214) 
ARIZONA/IRRIGATION 
Irrigation data base for Arizona, 3:30622 (SAND-77-0968) 
ARIZONA/URANIUM DEPOSITS 
Arizona uranium: the search heats up, 3:30339 
ARIZONA/WATER RESOURCES 
Resource information applied to water sources and discharges at 
existing and potential power plant sites in Arizona and the 
southwest. Cempletion report Jul 73-Jun 74, 3:30723 (PB- 
272623) 
ARKANSAS/COAL DEPOSITS 
Ozarks Region energy alternatives study. Working Paper VI.B. 
Lignite resource development: opportunities and constraints, 
3:30155 (NP-22939) 
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ARKANSAS/HYDROELECTRIC POWER 
Water resource appraisals for hydroelectric licensing, Upper 
White River Basin, Missouri-Arkansas. Planning status report, 
3:30513 (TID-28199) 
ARKANSAS/SEISMIC SURVEYS 
New Madrid seismotectonic study. Activities during fiscal year 
1977, 3:32182 (NUREG-0379) 
AROMATICS 
See also BENZENE 
BIPHENYL 
DDT 


'D 
STILBENE 
TOLUENE 


XYLENES 
AROMATICS/CHEMICAL PREPARATION 
Process for producing aromatic hydrocarbons of high purity 
(Patent; from gasoline), 3:30277 
AROMATICS/ CAL RADIATION EFFECTS 
Absolute rate constants for reactions of phenyl radicals, 3:31484 
AROMATICS/CHEMICAL REACTION KINETICS 
Absolute rate constants for reactions of phenyl radicals, 3:31484 
AROMATICS/DEALKYLATION 
Alkylaromatic hydrocarbon dealkylation process (Patent), 3:30275 
AROMATICS/PHOSPHORESCENCE 
Room temperature phosphorescence of aromatic hydrocarbons in 
aqueous micellar solutions, 3:31478 
AROMATICS/PHOTOCHEMICAL REACTIONS 
Fate of aromatic hydrocarbons in photochemical smog systems: 
toluene, 3:31745 
AROMATICS/SOLVENT EXTRACTION 
—_ hydrocarbon separation via solvent extraction (Patent), 
3:30274 
ARSENIC/ALKYLATION 
Role of the methanogenic bacteria in the alkylation of arsenic and 
mercury, 3:31957 (CONF-750929-) 
SS ee pi song 
Arsenic tolerance in = on mine waste, 3:32083 
ARSENIC/BIOLOGICAL 
Fortification variability in ~ diets is fortified with arsenic, 
cadmium, and lead, 3:31980 
ARSENIC/ENVIRONMENTAL EFFECTS 
Growth and metal content of plants grown in soil contaminated 
by a copper/chrome/arsenic wood preservative, 3:32089 
ARSENIC/METABOLISM 
Chemical changes in arsenic after ingestion by man, 3:31938 
(CONF-750929-) 
ARSENIC/REMOVAL 
Coal cleaning to remove trace elements prior to utilization, 
3:30022 (CONF-7710110-) 
Removing contaminant from hydrocarbonaceous fluid (Patent), 
3:30097 


Synthetic oil treatment (Patent), 3:30503 
ARSENIC COMPOUNDS/BIOLOGICAL ACCUMULATION 
Arsenite and arsenate levels in wine, 3:31975 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ASBESTOS/AIR POLLUTION 
Asbestos in cooling-tower waters, 3:30718 (ANL/ES-63) 
ASBESTOS, TION 
Fate of inhaled asbestos fibers deposited in the rat lung: a 
uantitative approach, 3:32119 (CONF-760927-) 
ASBESTOS/WATER POLLUTION 
Asbestos in cooling-tower waters, 3:30718 (ANL/ES-63) 
ASCARIS/SURVIVAL TIME 
Parasites in or systems (Lethality of Ascaris eggs), 
3:31277 (SAND-7 OC) 
ASCORBIC CID/ RESPONSE MODIFYING FACTORS 
PAH carcinogenesis: metabolism and tumorigenesis as effected by 
antioxidants, flavones, and synthetic steroids, 3:32061 (CONF- 
770361-) 
ASHES 
See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 
Commercial application studies of fluidized bed combustion 
residue materials, 3:30198 (CONF-770447-P2) 
Solvent refined coal (SRC) process. Monthly report, November 
1977, 3:30079 (FE-496-144) 
Solvent Refined Coal (SRC) en Quarterly technical progress 
report, April 1, 1977-June 30, 1977, 3:30078 (FE-496-141) 
Utilization characteristics of blending Eastern and Western coals, 
3:30167 (CONF-7710110-) 
ASHES/LEACHING 
Experimental study of leachate from stored solids. Quarterly 
report, June 1, 1977-January 1, 1978 (Landfilling solid residues 
from coal gasification facilities; coal storage pile), 3:30125 
(ORNL/TM-6304) 
ASHES/MELTING 
ee of coal ash materials from coal ash composition, 





JUL. 15, 1978 


Process for reducing the fusion point of coal ash (Patent), 3:30213 
ASHES/PHYSICAL PROPERTIES 
Symposium on in situ processing of coal. Symposium on the 
roperties of coal ash, 3:30052 
ASHES/WASTE DISPOSAL 
Ash disposal: current thoughts on a growing problem, 3:30119 
(CONF-7710110-) 
Experimental and engineering investigations for the development 
= fluidized bed combustion processes, 3:30186 (CONF-770447- 


2) 
ASHES/WASTE PRODUCT UTILIZATION 
Commercial application studies of fluidized bed combustion 
residue materials, 3:30198 (CONF-770447-P2) 
Experimental and engineering investigations for the development 
= nn bed combustion processes, 3:30186 (CONF-770447- 


Georgetown University atmospheric fluidized bed presentation, 
179 (CONF-770447-P1) 
ASIA 


See also IRAN 
JAPAN 
PHILIPPINES 
ASIA/NATURAL GAS DEPOSITS 
Relation between isotopic composition of argon and carbon in 
natural gases, 3:30301 (N-77-30680) 
ASPHALTE 
Nature and origin of asphaltenes in processed coals. Annual report 
(55 references), 3:30072 (EPRI-AF-252) 
ASPHALTENES/CHEMICAL BONDS 
Hydrogen bonding in asphaltenes and coal. Progress report, 
March 1, 1977-August 31, 1977, 3:30113 (COO-0063-5) 
ASPHALTENES/CHEMICAL COMPOSITION 
Hydrogen bonding in asphaltenes and coal. Progress report, 
March 1, 1977-August 31, 1977, 3:30113 (COO-0063-5) 
ASPHALTENES/DECOMPOSITION 
Process for hydroliquefying coal or like carbonaceous solid 
materials (Patent), 3:30100 
OCYTOMAS 


See NEOPLASMS 
ASTRONOMY/RESEARCH PROGRAMS 
Research in space science and technology. Semiannual progress 
report (Center for Space Research, Massachusetts Inst. of 
Tech., Cambridge), 3:32191 (N-77-30143) 
ATLANTIC OCEAN 
See also CHESAPEAKE BAY 
ATLANTIC OCEAN/COASTAL WATERS 
Estimating the size of age oe populations in southeastern 
coastal-plain estuaries, 3:3183 
ATLANTIC OCEAN/ CONTINENTAL SHELF 
Estimating the size of juvenile fish populations in southeastern 
coastal-plain estuaries, 3:31837 
ATLANTIC OCEAN/ECOLOGY 
Estimating the size of juvenile fish populations in southeastern 
coastal-plain estuaries, 3:31837 
ATLANTIC OCEAN/ESTUARIES 
Estimating the size of juvenile fish populations in southeastern 
coastal-plain estuaries, 3:31837 
ATOMIC BEAMS/ENERGY SPECTRA 
Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral beams), 3:32322 (LBL-5299) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS/ABSORPTION SPECTRA 
Investigation of energy distribution in reaction products of 
7 mead excited cn radicals O(3p) atoms, 3:31443 (N-77- 
2 
ATOMS/ELECTRONIC STRUCTURE 
General multi-configuration Hartree-Fock program: MCHF77, 
3:32206 (COO-4264-1) 
ATOMS/RESEARCH PROGRAMS 
Physics Division annual progress report for period ending June 30, 
a" (ORNL), 3:32240 (ORNL-5306) 


(Ad ; h 





te.) 
ATP/RADIOSENSITIVITY EFFECTS 
Effectiveness of ATP, antibiotics and vitamins during long-term 
irradiation of monkeys (Gamma radiation; kanamycin; oletetrin, 
oxacillin; ampicillin; 1 Rad per minute), 3: 32031 
ATP-ASE/METABOLISM 
Changes in ATPase activity of tissues induced by combined 
irradiation of an organism in a state of thermal stress (®Kr, x 
radiation, rats), 3:32034 
ATR REACTOR/PRIMARY COOLANT CIRCUITS 
TRA oxide film control and surveillance (a reference document), 
3:30976 (TID-28272) 
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ATR REACTOR/WATER CHEMISTRY 
TRA oxide film control and surveillance (a reference document), 
3:30976 (TID-28272) 
AUSTRALIA/ENERGY POLICY 
Report of the State Energy Committee of South Australia, 3:31154 
P-23032 
AUSTRALIA/ENERGY SOURCE DEVELOPMENT 

Report of the State Energy Committee of South Australia, 3:31154 

(NP-23032) 
AUSTRALIA/INSOLATION 

Commonwealth Scientific and Industrial Research Organization 
Solar Energy Studies. Solar radiation incident on inclined 
surfaces in Melbourne, 3:30523 (SR-MEL-1) 

AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/BUILDING MATERIALS 

Preliminary economic evaluation of the use of gra - composite 
materials in surface transportation, Phase 1 results, 3:31298 (N- 
77-30181) 

AUTOMOBILES/DESIGN 

Potential for automotive fuel-economy improvement, 3:31296 

(CONF-770878-) 
AUTOMOBILES/DICTIONARIES 

Elsevier's dictionary of automobile engineering (Book: translation 
dictionary (English, German, French, Italian, and Spanish)), 
3:31281 

AUTOMOBILES/DIESEL ENGINES 
Alternative fuels for automotive diesel engines, 3:31339 
AUTOMOBILES/ENERGY CONSERVATION 

Alternative automotive engines and energy conservation, 3:31282 

(CONF-770878-) 
AUTOMOBILES/ENERGY POLICY 

Long-range transportation planning under energy constraints: a 

critical review of current capability, 3:31251 (CONF-770878-) 
AUTOMOBILES/ENERGY STORAGE SYSTEMS 

Energy storage systems for automobile propulsion. Volume 2. 

Detailed report, 3:31300 (UCRL-52303(Vol.2)) 
AUTOMOBILES/ENGINES 

Alternative automotive engines and energy conservation, 3:31282 

(CONF-770878-) 
AUTOMOBILES/EXHAUST GASES 

Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 

Performance characteristics of automotive engines in the United 
States: Report No. 9, Chrysler (1975) 225-CID 1-bbl engine, 
3:31314 (DOT-TSC-OST-77-49) 

AUTOMOBILES/FUEL CONSUMPTION 

Automobile characteristics historical data base. Final report May- 
Nov 76, 3:31280 (PB-272746) 

Optimization of the vehicle-fuel-refinery system, 3:31237 (CONF- 
770878-) 

Performance characteristics of automotive engines in the United 
States: Report No. 9, Chrysler (1975) 225-CID 1-bbl engine, 
3:31314 (DOT-TSC-OST-77-49) 

President Carter's automobile-related energy conservation 
proposal, 3:31255 (CONF-770878-) 

AUTOMOBILES/FUEL ECONOMY 

Energy conservation and fuel-vehicle optimization, 3:31259 

Matching future automotive fuels and engines for optimum energy 
efficiency, 3:31331 

Opportunity for maximizing transportation energy conservation, 
3:31330 

Potential for automotive fuel-economy improvement, 3:31296 
(CONF-770878-) 

AUTOMOBILES/GAS TURBINES 
Analysis of regenerated single-shaft ceramic gas-turbine engines 
and resulting fuel economy in a compact car, 3:31286 (N-77- 
29607) 
Combustion of methanol in an automotive gas turbine, 3:31338 
Durability testing at one atmosphere of advanced catalysts and 
catalyst supports for automotive gas turbine engine combustors. 
Part 1, 3:31313 (CONS/9416-1) 
Transmission for single-shaft gas turbine engine (Patent), 3:31299 
AUTOMOBILES/HYDROGEN FUELS 

Hydrogen as a reciprocating engine fuel, 3:31340 

Hydronitrogens as future automotive fuels, 3:31341 
AUTOMOBILES/OWNERSHIP 

Future demand for automotive fuels, 3:31258 
AUTOMOBILES/REGENERATIVE BRAKING 

Determination of the effectiveness and feasibility of regenerative 
braking systems on electric and other automobiles. Volume 1. 
Summary, 3:31294 (UCRL-5230(Vol.1)) 

AUTOMOBILES/RESEARCH PROGRAMS 

ERDA funding in transportation energy conservation area and 

research plans, 3:31279 (CONF-770878-) 
AUTOMOBILES/STIRLING ENGINES 
Thermal oscillators, 3:31664 








AUTOMOBILES/SYNTHETIC FUELS 


United Stirlin Sp flat out for future expansion, 3:31289 
AUTOMOBILES/SYNTHETIC FUELS 
Impacts of synthetic liquid fuel development for the automotive 
market, 3:31342 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
— for maximizing transportation energy conservation, 


gy ta igh FUELS/COMBUSTION PRODUCTS 
lication of a new combustion analysis method in the study of 
ternate fuel combustion and emission characteristics, 3:31336 
Combustion of methanol in an automotive gas turbine, 3:31338 
Engine performance and exhaust emission characteristics of a 
methanol-fueled automobile, 3:31337 
Experience with L.P.G.-fuelled commercial vehicles, 3:31327 
AUTOMOTIVE FUELS/COMPARATIVE EVALUATIONS 
Alternative fuels for automotive diesel engines, 3:31339 
AUTOMOTIVE FUELS/CORROSIVE 
Engine lubricants for use in methanol fueled highway vehicies, 
3:31323 (CONF-771037-) 
AUTOMOTIVE FUELS/ENERGY CONSERVATION 
President Carter's automobile-related energy conservation 
roposal, 3:31255 (CONF-770878-) 
A MOTIVE FUELS/ENERGY EFFICIENCY 
Matching future automotive fuels and engines for optimum energy 
efficiency, 3:31331 
AUTOMOTIVE FUELS/ENERGY SOURCES 
Characteristics of conventional fuels from non-petroleum sources: 
an experimental study, 3:31335 
Coal as a source of automotive fuels, 3:31332 
Influence of nuclear energy on transportation fuels, 3:31334 
Motor fuels from oil shale: production and properties, 3:31333 
AUTOMOTIVE FUELS IBILITY STUDIES 
Alternative fuels utilization program (AFUP) reassessment, 
3:31326 (CONF-771037-) 
Hydronitrogens as future automotive fuels, 3:31341 
impacts of synthetic liquid fuel development for the automotive 
market, 3:31342 
Synthetic-liquid-fuels development: assessment of critical factors, 
3:31320 (CONF-770878-) 
AUTOMOTIVE FUELS/FORECASTING 
Future demand for automotive fuels, 3:31258 
AUTOMOTIVE FUELS/FUEL CONSUMPTION 
Estimated ie a fuel savings in 1975, 3:31253 (CONF-770878-) 
AUTOMOTIVE FUELS/MEETINGS 
Future automotive fuels: prospects, performance, and perspective 
(Book; sixteen ), 3:31329 
AUTOMOTIVE LS/MIXTURES 
Method for extending the lower lea” limit of running of internal 
combustion engines and improving the combustion of fluid fuels 
(Patent), 3:31328 
AUTOMOTIVE FUELS/PERFORMANCE TESTING 
anes blends: lean misfire limits, 3:31321 (CONF- 
——— of a new combustion analysis method in the study of 
ternate fuel combustion and emission characteristics, 3:31336 
Combustion of methanol in an automotive gas turbine, 3:31338 
Engine performance and exhaust emission characteristics of a 
methanol-fueled automobile, 3:31337 
Engine performance and emissions characterization: gasoline 
versus methanol, 3:31322 (CONF-771037-) 
Experience with L.P.G.-fuelled commercial vehicles, 3:31327 
Hydrogen as a reciprocating engine fuel, 3:31340 
AUTOMOTIVE FUELS/RESEARCH PROGRAMS 
Engine performance and emissions characterization: gasoline 
versus methanol, 3:31322 (CONF-771037-) 
SoCONF 7110: fuel problems by engine modification, 3:31324 
-771037-) 
Solving aloha fuel problems by fuel modification, 3:31325 
-771037-) 
AUTONOMIC NERVOUS SYSTEM/BIOLOGICAL RADIATION 
EFFECTS 


Effect of total-body x-irradiation on microscopic and 
Sv aaaaay structures of autonomic nervous system cells, 
AUTORADIOGRAPHS 
See IMAGES 
AUXILIARY SYSTEMS/ELECTRICAL EQUIPMENT 
Standardized electrical auxiliary system for SNUPPS, 3:30823 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/AVAILABILITY 
Measuring the impact on scheduled air lines operations of 
restrictions in fuel availability, 3:31247 (CONF-770878-) 
AVR REACTOR/CONSTRUCTION 
AVR research eed tee plant, 3:30834 (DOE-tr-75) 
AVR REACTOR/DESIGN 
AVR research nuclear power plant, 3:30834 (DOE-tr-75) 
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AVR REACTOR/REACTOR OPERATION 
AVR research nuclear power plant, 3:30834 (DOE-tr-75) 
AXONS 
See NERVE CELLS 


BACILLUS 
See also BACILLUS SUBTILIS 
BACILLUS/POLLUTION 
Effect of mercury on bacteria: protection and transmethylation, 
3:31853 (CONF-750929-) 
BACILLUS SUBTILIS/BIOLOGICAL RADIATION EFFECTS 
Photochemistry and photobiology of DNA containing 5- 
iodouracil and 5-iodocytosine (Escherichia coli, Bacillus 
subtilis), 3:31981 (CONF-780226-2) 
BACTERIA 
See also BACILLUS 
CLOSTRIDIUM 
ESCHERICHIA COLI 
SALMONELLA 
STAPHYLOCOCCUS 
STREPTOCOCCUS 
BACTERIA/BIODEGRADATION 
Structure, growth, and decomposition of laminated algal-bacterial 
mats in alkaline hot springs, 3:31962 
BACTERIA/INFECTIVITY 
Early and late effects of fission-neutron or gamma irradiation on 
the clearance of bacteria from the lungs of B6CF; mice 
(Pasteurella pneumotropica; neutrons), 3:32004 (CONF-760927-) 
BACTERIA/LUNG CLEARANCE 
Pulmonary injury and clearance of MnO: particles (Guinea pigs, 
Enterobacter cloacae), 3:31968 (CONF-760927-) 
BACTERIA/METABOLISM 
Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section 1. Progress report, 1 August 1976-30 
September 1977, 3:31868 (COO-3279-2 
Role of the methanogenic bacteria in the alkylation of arsenic and 
mercury, 3:31957 (CONF-750929-) 
BACTERIA/MUTAGENESIS 
Health effects workshop summary ee and mutagenic 
effects of chlorination of water supplies), 3:32162 (CONF- 
771070-5) 
BACTERIA/POLLUTION 
Effect of mercury on bacteria: protection and transmethylation, 
3:31853 (CONF-750929-) 
BACTERIA/TOXICITY 
Influence of environmental toxicity on the antibacterial activity of 
the alveolar macrophage, 3:32068 (CONF-760927-) 
BACTERIAL SPORES/RADIOSENSITIVITY 
Sensitization of bacterial spores by p-nitroacetophenone (PNAP) 
and 0.8% O2. Choice of suspending fluid, 3:31993 
BACTERIOPHAGES/DNA 
Isolation and characterization of naturally occurring hairp 
structures in single-stranded DNA of coliphage M13, * 31959 
BARYONIUM/PARTICLE PRODUCTION 
Some remarks about physics with polarized proton and antiproton 
beams (mostly soft processes), 3:32222 (ANL-HEP-CP-77-45) 
BASALT/CHEMICAL COMPOSITION 
180, D, and H2O contents of basalts and ultramafic nodules from 
Hawaii, 3:30694 
BASALT/ORIGIN 
Magma mixing at mid-ocean ridges: evidence from DSDP legs 45 
and 46, 3:30684 
BASOPHILS (CONNECTIVE TISSUE) 
See MAST CELLS 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS/DESIGN 
Substitute power supply and battery charger for battery operated 
apparatus (Patent), 3:31096 
BATTERY CHARGERS/ELECTRONIC CIRCUITS 
Rapid charging system and method for sealed storage cells 
(Patent), 3:31097 
BATTERY CHARGERS/RECTIFIERS 
——— rectifiers for forming and charging of storage batteries, 
11 
BATTERY SEPARATORS/DESIGN 
High discharge battery with depolarized plates (Patent; envelope 
separators through which electrolyte is pumped to flush plates 
clean), 3:31089 
BATTERY SEPARATORS/FABRICATION 
Method of preparing a powdered electrically insulative separator 
for use in an electrochemical cell (Patent application), 3:31104 
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BEAM OPTICS 
Electron optics of the betatron, 3: or (LA-tr-78-28) 
BEAM-P MA SYSTEMS/REVI 
Preliminary results from the ween i plasma experiments in 
the very large vacuum facilities at Plum Brook and Johnson 
Space Center. Technical memo, 3:32324 (PB-273060) 
BEAMS 
See also ATOMIC BEAMS 
ION BEAMS 
MOLECULAR BEAMS 
POLARIZED BEAMS 
BEAMS/BENDING 
Inelastic bending of beams under time-varing moments: a state 
variable approach, 3:31511 (COO-2733-15 
BEAN P LANT 
See PHASEOLUS 
BEES 
See INSECTS 
BELGIUM/ENERGY CONSUMPTION 
Intensities of energy usage: an international and intertemporal 
comparison, 3:31189 
BELGIUM/METAL INDUSTRY 
Industrial International Data Base pilot study: the steel industry. 
First draft, for review, 3:31264 (NP-23048) 
BENZANTHRACENE/PHOSPHORESCENCE 
Room temperature phosphorescence of aromatic hydrocarbons in 
ueous micellar solutions, 3:31478 
BENZENE/BIOLOGICAL ACCUMULATION 
Method for the determination of low concentrations of organic 
vapours in air and exhaled breath, 3:32168 
BENZENE/PRODUCTION 
Alkylaromatic hydrocarbon dealkylation process (Patent), 3:30275 
Processing heavy reformate feedstock (Patent), 3:30270 
BENZOPYRENE/BIOCHEMICAL REACTION KINETICS 
Specific quenching of the fluorescence of benzo (A) pyrene by 
hepatic microsomes from 3-methylcholanthrene-treated rats, 


3:32150 
BENZOPYRENE/BIOLOGICAL EFFECTS 
Differences in mutagenicity of the optical enantiomers of the 
diasteromeric benzo[a]pyrene 7,8-diol-9,10-epoxides, 3:32067 
Nature of benzo(A)pyrene-DNA adducts formed in hamster 
embryo cells depends on the length of time exposure to 
benzo(A)pyrene, 3:32153 
Reactive derivatives of benzo(A)pyrene and 7,12- 
dimenthylbenz(A) anthracene cause S; nuclease sensitive sites in 
DNA and "UV-like” repair, 3:32171 
BENZOPYRENE/METABOLISM 
Evidence for a 2,3-epoxide as an intermediate in the microsomal 
metabolism of benzo[a]pyrene to 3-hydroxybenzo[a]pyrene, 
3:31950 
Metabolism of benzo(a)pyrene in isolated perfused lungs from 
variously-treated rats, 3:31949 
BENZOPYRENE/MUTAGENESIS 
Effects of harman and norharman on the mutagenicity and binding 
to DNA of Benzo[a] pyrene metabilites in vitro and on aryl 
hydrocarbon hydroxylase induction in cell culture, 3:31910 
BENZOPYRROLES 
See INDOLES 
BERKELEY NUCLEAR LAB. REACTOR 
See BNL REACTOR 
BERYLLIUM/COATINGS 
Alveolar macrophages and Teflon particles coated with carbon 
and metals (Rabbits), 3:32117 (CONF-760927-) 
BERYLLIUM/EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans-1 1292) 
BERYLLIUM/PHYSICAL PROPERTIES 
Shielding and control materials for the gas-cooled fast breeder 
reactor, 3:30862 (GA-A-14478) 
BERYLLIUM/SPUTTERING 
Application of a Kaufman ion source for low energy hydrogen ion 
bombardment studies, 3:31417 (SAND-78-0120C) 
BERYLLIUM FLUORIDES/LABORATORY EQUIPMENT 
Laser fusion project: initial report, 3:31570 (COO/4079-1) 
BERYLLIUM FLUORIDES/MATERIALS HANDLING 
Laser fusion project: initial report, 3:31570 (COO/4079-1) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES/PHYSICAL PROPERTIES 
Shielding and control materials for the gas-cooled fast breeder 
reactor, 3:30862 (GA-A-14478) 
BETATRONS/BEAM OPTICS 
Electron optics of the betatron, 3:31684 (LA-tr-78-28) 
BEVERAGES 
Arsenite and arsenate levels in wine, 3:31975 
BEZNAU-1 REACTOR/PRESSURE VESSELS 
Correlation of RT/sub NDT/ shift of ductile-temperature curve 
to neutron dose in reactor pressure vessels as at PWR Beznau 
Nok/Switzerland, 3:30825 (BNWL-tr-303) 


BISMUTH 200/ENERGY LEVELS 


BEZNAU-2 REACTOR/PRESSURE VESSELS 
Correlation of RT/sub NDT/ shift of ductile-temperature curve 
to neutron dose in reactor pressure vessels as at PWR Beznau 
Nok/Switzerland, 3:30825 (BNWL-tr-303) 
BICYCLES/HEALTH HAZARDS 
Study of the health effects of bicycling in an urban atmosphere. 
Final report, 3:31974 (DOT-TES-78-001) 
BI-GAS PR S/PROCESS DEVELOPMENT UNITS 
Gas generator research and development BI-GAS process. 77th 
monthly progress report, January 1978, 3:30026 - 1207-42) 
BINARY STARS/ABSORPTION SPECTRA 
Comparison of Lyman alpha and Hel lambda 10830 line structure 
and variations in early-type star atmospheres. Final report, 
3:32190 (N-77-30045) 
BINARY STARS/EMISSION SPECTRA 
Comparison of Lyman alpha and Hel lambda 10830 line structure 
and variations in early-type star atmospheres. Final report, 
3:32190 (N-77-30045) 
BINARY-FLUID SYSTEMS/COMPUTER CODES 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
BINARY-FLUID SYSTEMS/ECONOMICS 
Flash versus binary at Heber, 3:30672 (COO-4051-9) 
BINDERS/COMPARATIVE EVALUATIONS 
CLEAN COKE process: process development studies. Monthly 
report for October 1977, 3:30019 (FE-1220-31) 
BIOACCUMULATION 
See BIOLOGICAL ACCUMULATION 
BIOCONVERSION/BIBLIOGRAPHIES 
Solar thermal power generation: a biblio; ~ ory with abstracts. 
Quarterly —— January-March 1977 (240 citations), 3:30518 
(TAC-STPG-77-001 
BIOCONVERSION/REVIEWS 
Survey of the emerging solar energy industry, 3:30520 
BIOLOGICAL ACCUMULATION/MATHEMATICAL MODELS 
Model for uptake of pollutants by vegetation, 3:32090 
BIOLOGICAL EVOLUTION 
Enzymatic DNA repair and evolution of the genome, 3:31937 
BIOLOGICAL INDICATORS 
Bioelectric action potentials of Procambarus acutus acutus 
(Girrard) in serially diluted solutions of selected Cg 
hydrocarbons in water, 3:32104 
BIOLOGICAL SHIELDS/DESIGN 
Radiation source shielding and collimating device (Patent), 
62 


3:3 
BIOLOGICAL WASTES/DECOMPOSITION 
Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section 1. Progress report, 1 August 1976-30 
September 1977, 3:31868 (COO-3279- 2% 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also PLANTS 
BIOMASS/ANAEROBIC DIGESTION 
Biological conversion of biomass to methane. Quarterly progress 
report, 3:30551 (COO/2917-7) 
BIOMASS/REVIEWS 
Survey of the emerging solar energy industry, 3:30520 
BIOSYNTHESIS/GENETIC CONTROL 
Nonrandom involvement of chromosomal segments in human 
hematologic malignancies, 3:31926 (CONF-770986-2) 
BIOSYNTHESIS/INHIBITION 
Effect of Escherichia coli DNA binding protein on the 
transcription of single-stranded phage M13 DNA by 
Escherichia coli RNA polymerase, 3:31912 
BIOTIN/RADIOSENSITIVITY EFFECTS 
Protective role of biotin (vitamin H) in the presence of radiation 
sickness (Rats, x radiation), 3:32023 
BIOTITE/GEOCHEMISTRY 
Experimental calibration of the partitioning of FE and MG 
between biotite and garnet, 3:30687 
BIPHENYL/BIOLOGICAL EFFECTS 
Effects of residues of the polychlorinated biphenyl Aroclor 1254 
on the sensitivity of rainbow trout to selected environmental 
contaminants, 3:32154 
BIPHENYL/PHOSPHORESCENCE 
Room temperature phosphorescence of aromatic hydrocarbons in 
aqueous micellar solutions, 3:31478 
BIRDS 
See also PIGEONS 
BIRDS/CONTAMINATION 
Ecological and land-use relationships of toxic metals in Ohio's 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 
Radionuclides in Canada goose eggs, 3:31887 (CONF-750929-) 
BIRDS/DEATH 
Experiments to determine the fate of dead birds at sea, 3:31831 
BISMUTH 200/ELECTRON CAPTURE DECAY 
20°Po and 7 Bi decay, 3:32282 (ORNL-5306) 
BISMUTH 200/ENERGY LEVELS 
20°Po and Bi decay, 3:32282 (ORNL-5306) 








BITTER SPAR 


BITTER SPAR 

See DOLOMITE 
BITUMENS 

See also COAL TAR 
BITUMENS/CHEMICAL COMPOSITION 

Characterization — and coals, 3:30116 
BITUMENS/REFININ 
—— push on recovery (from the Alberta tar sands), 
3:30327 


BITUMENS/STABILITY 
Development of bituminization process for radioactive wastes. 
Evaluation of bitumen product, 3:30408 (PNCT-831-73-01) 
BITUMINOUS COAL/D TION 
Basic studies of coal pyrolysis and hydrogasification. Quarterly 
report, October 1, 1977-December 31, 1977, 3:30106 
MIT-2295T26-4) 
BITUMINOUS COAL/PYROLYSIS 
Basic studies of coal pyrolysis and hydrogasification. Quarterly 
rogress report, October 1, 1977-December 31, 1977, 3:30106 
MIT-2295T26-4) 
BITUMINOUS COAL/STRUCTURAL CHEMICAL ANALYSIS 
Some thoughts on the or; ” structure of bituminous coal, 
3:30111 (CONF-780319- 
BITUMINOUS COAL/STRUCTURAL MODELS 
Some thoughts on the or; Y structure of bituminous coal, 
3:30111 (CONF-780319- 
— SHALES/ CHEMICAL COMPOSITION 
ae ger as O10 Gea 
iP —- -~ ess Lempert anuary 


tA See BRE BREEDING BLANKETS 
BLOOD/BIOLOGICAL RADIATION EFFECTS 

Evaluation of informativeness and significance of some indices of 
base status of the organism for determination of individual 
radiosensitivity (Rats, gamma radiation), 3:32032 

BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD SERUM/BIOCHEMISTRY 

Biochemical indices of blood serum of cows with acute radiation 

sickness due to nuclear fission products (7°5U), 3:32047 
BLOOD VESSELS/BIOLOGICAL RADIATION EFFECTS 
Morphofunctional study of neurohumoral reactions in the 

presence of radiation lesion to the heart, 3:32022 
BLOOD VESSELS/MORPHOLOGICAL CHANGES 

Morphofunctional study of neurohumoral reactions in the 

presence of radiation lesion to the heart, 3:32022 
BLOWDOWN 

LOCA analyses quarterly report, April-June 1977 (PWR), 3:31039 

(SAND-77-1530) 
BLOWDOWN/DEPRESSURIZATION 

Rapid hot-water depressurization experiment. Interim report, May 

1977 (BWR; PWR), 3:31002 (EPRI-NP-527) 
BLOWDOWN/HEAT TRANSFER 

PWR Blowdown Heat Transfer Separated-Effects Program. 
Thermal-Hydraulic Test Facility experimental data report for 
test 102 (PWR), 3:31021 (ORNL, REG/TM-151) 

Quarterly progress report on blowdown heat transfer separate- 
effects pro July-September 1977 (PWR), 3:31020 (ORNL/ 
NUREG. -149) 

BLOWDOWN/PRESSURE GRADIENTS 

Hydraulic pressure pulses with elastic and plastic structural 
flexibility: test and analysis (LWBR Development Program), 
3:31050 (WAPD-TM-1375) 

BLOWDOWN/TEST FACILITIES 

PWR Blowdown Heat Transfer Separated-Effects Program. 
Thermal-Hydraulic Test Facility experimental data report for 
test 102 (PWR), 3:31021 (ORNL, REG/TM-151) 

Quarterly progress report on blowdown heat transfer ee 
effects pro , July-September 1977 (PWR), 3:31020 (ORNL/ 
NUREG. -149) 

BLOWERS/FABRICATION 
Fan performance considerations in cooling towers, 3:30721 
(CONF-770151-8) 
BLOWERS/NOISE 
Sound of low-speed fans, 3:30720 (CONF-770151-7) 
BLOWERS/PERFORMANCE 

Fan performance considerations in cooling towers, 3:30721 
(CONF-770151-8) 

BNL REACTOR/GASEOUS WASTES 

Monte Carlo simulation of turbulent atmospheric transport and 
comparisons with experimental data (*' Ar continuously emitted 
from BNL reactor to atmosphere), 3:31787 (ORNL/TM-6291) 

BOILER FUEL/PERFORMANCE 

Impact of degraded marine fuels on marine propulsion equipment 

and systems. Final report, 3:31261 (PB-272727) 


Application of FBC technology to industrial boilers, 3:30176 
(CONF-770447-P1) 
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Control of NO/sub x/ formation in tangentially coal-fired steam 
enerators, 3:30137 (EPRI-SR-39) 
BOILERS/AIR POLLUTION ABATEMENT 
Coal cleaning for compliance with SO2 emissions regulations, 
3:30021 (CONF-7710110-) 
Nitrogen oxides reduction, 3:30138 (EPRI-SR-39) 
BOILERS/AIR POLLUTION CONTROL 
Effectiveness of gas recirculation and staged combustion in 
reducing NO/sub x/ on a 560 Mw coal-fired boiler, 3:30288 
(EPRI-SR-39) 
Fourth symposium on coal utilization, 3:30134 (CONF-7710110-) 
Industrial coal use: economics and pollution control, 3:30222 
(CONF-7710110-) 
Nitrogen oxides reduction, 3:30138 (EPRI-SR-39) 
Status of oil-fired NO/sub x/ control technology, 3:30287 (EPRI- 
SR-39) 
BOILERS/CORROSION 
Evaluation of the effects of combustion modifications in 
controlling NO/sub x/ emissions at TVA’s Widows Creek 
steam plant, 3:30762 ah ta SR-39) 
ga meoenny tee ma be tein CIENCY 
Factors affec’ a he -load efficiency of boilers, 3:31234 
BOILERS/FLUID BED COMBUSTORS 
Packaged industrial coal fired fluidized bed boiler concept 
analysis, 3:30178 — P1) 
BOILERS/FOULIN' 
Utilization po of blending Eastern and Western coals, 
3:30167 (CONF-7710110-) 
BOILERS/FUEL SUBSTITUTION 
Conversion of oil- and gas-fired units to coal firing, 3:31640 
(CONF-7710110-) 
BOILERS/MATERIALS 
Investigation of corrosion performance of boiler and turbine alloys 
in fluidized bed combustion systems, 3:30195 (CONF-770447- 


P2) 
BOILERS/MODIFICATIONS 
Modifications and costs of converting to low sulfur Western coals, 
3:31641 (CONF-7710110-) 
BOILERS/OPERATION 
Modifications and costs of converting to low sulfur Western coals, 
3:31641 (CONF-7710110-) 
BOILERS/PERFORMANCE 
Evaluation of the effects of combustion modifications in 
controlling NO/sub x/ emissions at TVA’s Widows Creek 
steam plant, 3:30762 (EPRI-SR-39) 
BOILERS/RETROFITTING 
Conversion of oil- and gas-fired units to coal firing, 3:31640 
(CONF-7710110-) 
Fluidized-bed combustion research in New York: a step toward 
breaking the oil habit, 3:30746 (CONF-770447-P1) 
Fourth symposium on coal utilization, 3:30134 (CONF-7710110-) 
Industrial coal use: economics and pollution control, 3:30222 
(CONF-7710110-) 
NYSERDA-EPRI AFBC retrofit project conceptual boiler 
design, 3:30744 (CONF-770447-P1) 
BOILERS/SCRUBBERS 
Industrial coal use: economics and pollution control, 3:30222 
(CONF-7710110-) 
BOILERS/STRAINS 
Strength evaluation of boiler pressure parts, 3:30756 
BOILERS/STRESSES 
Strength evaluation of boiler pressure parts, 3:30756 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW/BIOLOGICAL RADIATION EFFECTS 
Effectiveness of automyelotherapy of irradiated dogs as related to 
quantity of transplated cells (Gamma Radiation), 3:32026 
Isolation and activity of spleen protein fractions stimulating 
postradiation recovery of bone marrow (Mice), 3:32024 
BONE MARROW/RADIOISOTOPE SCANNING 
Argonne National Laboratory 60 inch cyclotron (Isotope 
production for radiopharmaceutical preparation), 3:31954 
BONE MARROW CELLS/BIOLOGICAL RADIATION EFFECTS 
Activity of DNA-dependent DNA polymerase and aspartate- 
carbamoyl transferase after separation of rat marrow and spleen 
cells in an albumin density gradient under normal conditions, 
prot - esenaaen and administration of DNA (Gamma radiation), 
31 
BONE MARROW CELLS/CHROMOSOMAL ABERRATIONS 
Incidence of chromosomal aberrations in rat myelokaryocytes 
during long-term repeated exposure to radiation (Gamma 
Radiation), 3:32025 
BONE MARROW CELLS/MITOSIS 
Bradykinin stimulation of mitotic activity of bone marrow and 
thymus cells of irradiated mice (X radiation), 3:32015 
BONE MARROW CELLS/TRANSPLANTS 
Effectiveness of automyelotherapy of irradiated dogs as related to 
quantity of transplated cells (Gamma Radiation), 3:32026 
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BONE TISSUES/CONTAMINATION 
Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 
BONE TISSUES/RADIATION DOSES 
Calibration of the polycarbonate dosimeter for the microdosimetry 
of 7°*Pu alpha particles in bone, 3:32005 (CONF-770720-10) 
BONE TISSUES/RADIONUCLIDE KINETICS 
Rate of spontaneous excretion of incorporated radioactive 
ruthenium (Rats, '*Ru), 3:32054 
BOOM TOWNS/ECONOMIC GROWTH 
Models and methodologies for assessing the impact of energy 
development, 3:31113 (ERDA-77-91) 
BOREHOLES/COST 
Emplacement hole drilling, Nevada Test Site, Fiscal Year 1977, 
3:31711 (NVO-410-44) 
BOREHOLES/SEALING MATERIALS 
Cask drop testing; cements for drill hole plugs, 3:31554 (ORNL- 
5295 


BOREHOLES/TELEMETRY 
Drilling research and development in the United States, 3:30266 
BOREHOLES/WELL LOGGING 
Apparatus for providing directional permeability measurements in 
subterranean earth formations (Patent), 3:31705 
BORON/BONDING 
Development of air bonded FOD resistant metal matrix fan blades. 
Final technical report 20 Jun 75-31 Jul 76, 3:31423 (AD-A- 
045270) 
BORON/SPUTTERING 
Application of a Kaufman ion source for low energy hydrogen ion 
bombardment studies, 3:31417 (SAND-78-0120C) 
BORON 11/LASER ISOTOPE SEPARATION 
ee isotope separation by multiple photon absorption (Patent), 
3:30460 


BORON CARBIDES/PHYSICAL PROPERTIES 
Shielding and control materials for the gas-cooled fast breeder 
reactor, 3:30862 (GA-A-14478) 
BORON CARBIDES/SPUTTERING 
Application of a Kaufman ion source for low energy hydrogen ion 
bombardment studies, 3:31417 (SAND-78-0120C) 
BORON INJECTION 
See SAFETY INJECTION 
BORON NITRIDES/FABRICATION 
Boron nitride-boron nitride composites (Patent), 3:31419 
BRADYKININ/RADIOSENSITIVITY EFFECTS 
Bradykinin stimulation of mitotic activity of bone marrow and 
thymus cells of irradiated mice (X radiation), 3:32015 
BRAIN/BIOLOGICAL RADIATION EFFECTS 
Changes in ATPase activity of tissues induced by combined 
irradiation of an organism in a state of thermal stress (**Kr, x 
radiation, rats), 3:32034 
Investigation of DNA synthesis in the brain of 13-18-day rat 
embryos under normal a and following x-irradiation 
(*H and '*C tracer techniques), 3:32009 
BRAIN/RADIOISOTOPE SCANNING 
Cyclotron-related radiopharmaceutical development program at 
UCLA, 3:31953 
Massachusetts General Hospital cyclotron and positron camera 
facility: a review of some clinical diagnostic applications 
(Advantages of cyclotron-produced radioisotopes for diagnostic 
positron scanning), 3:31955 
BRAZIL/NUCLEAR POWER 
Brazilian nuclear power programme, 3:30794 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS/DESIGN 
Nuclear design of fast hybrid blankets, 3:32370 (UCRL-80651) 
be uaan preconceptual blanket design studies, 3:32457 (PNL- 


Thermal, mechanical, and neutronic design considerations for a 
graphite structure LieO cooled blanket, 3:32371 (UWFDM-223) 
Thermal, mechanical, and neutronic design considerations for a 
graphite structure LiO cooled blanket, 3:32374 
BREEDING BLANKETS/HYDRAULICS 
— and thermal hydraulics of a tokamak hybrid blanket, 
:32 
BREEDING BLANKETS/MECHANICAL PROPERTIES 
Thermal, mechanical, and neutronic design considerations for a 
graphite structure LieO cooled blanket, 3:32374 
BREEDING BLANKETS/NEUTRON REACTIONS 
oa and thermal hydraulics of a tokamak hybrid blanket, 
BREEDING BLANKETS/NUCLEAR DATA COLLECTIONS 
Effect of neutron constants neutron calculation of a thermonuclear 
reactor blanket, 3:32368 (IAE-2579) 


BUILDINGS 


BREEDING BLANKETS/SPECIFICATIONS 
Blanket structure design for JAERI Experimental Fusion Reactor, 
37 


3:32 
BREEDING BLANKETS/STRESS ANALYSIS 
Blanket structure design for JAERI Experimental Fusion Reactor, 
: 5 


:3237 
BREEDING BLANKETS/TEST FACILITIES 
Fast Breeder Blanket Facility (FBBF). Quarterly aie, report, 
April 1, 1977-June 30, 1977, 3:30852 (COO-282 
BREEDING BLANKETS/THERMODYNAMIC PROPERTIES 
Thermal, mechanical, and neutronic design considerations for a 
raphite structure LieO cooled blanket, 3:32374 
BRICKS/CORROSION 
Effects of alternate fuels. Report No. 2. Analysis of basic 
refractories degraded by residual oil combustion products, 
3:30299 (ORNL/TM-6088) 
BRICKS/MANUFACTURING 
Production of forty percent core area flyash brick using a 
southern West Virginia flyash. Report No. 111, 3:30124 (NP- 
23086) 
Study of the effect of sodium hydroxide upon water soluble salts 
in flyash brick. Report No. 122, 3:30126 (TID-28219) 
BRICKS/PHYSICAL PROPERTIES 
Study of the effect of sodium hydroxide upon water soluble salts 
in flyash brick. Report No. 122, 3:30126 (TID-28219) 
BRIDGES (ELECTRI 1 
See ELECTRIC BRIDGES 
BRINES/ ACIDIFICATION 
Using Salton Sea Geothermal brines for electrical power: a review 
of progress in chemistry and materials technology, 1976 status, 


BRINES/CHEMICAL COMPOSITION 
Brine chemistry and combined heat/mass transfer. Volume 2. 
Appendixes, 3:30677 (EPRI-ER-635(Vol.2)) 
as ratios and fluid mixing in the Salton Sea Geothermal 
Field, 3:30659 
BRINES/CORROSIVE EFFECTS 
Field electrochemical measurements of corrosion characteristics 
of — in hypersaline geothermal brine, 3:30678 (UCRL- 
5237 
Using Salton Sea Geothermal brines for electrical power: a review 
of progress in chemistry and materials technology, 1976 status, 
3:30679 
BRINES/HEAT TRANSFER 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
BRINES/LEACHING 
Solute-travel time estimates for tile-drained fields. III. Removal of 
a geothermal brine spill from soil by leaching, 3:30669 (UCRL- 
13792) 
BRINES/MASS TRANSFER 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
BRINES/REINJECTION 
Conditioning of geothermal brine effluents for injection: use of 
coagulants, 3:30668 (UCID-17716) 
BRINES/ROCK-FLUID INTERACTIONS 
Water-rock ratios and fluid mixing in the Salton Sea Geothermal 
Field, 3:30659 
BRINES/THERMODYNAMIC PROPERTIES 
Geothermal and geosciences, 3:30643 (LBL-5299) 
BRINES/VISCOSITY 
Viscosity of brines from the Salton Sea Geothermal Field, 
Imperial Valley, California, 3:30655 (UCRL-52344) 
BROMIDES/ATOM-MOLECULE COLLISIONS 
Measurements of nonreactive and reactive scattering cross 
sections for the systems D+ HX and H+ DX (X=C1,Br, I). 
Ph.D. thesis - Goettingen Univ., West Ger (2600K atomic 
beam), 3:32201 (N-7729932) 
BROMINE 74/ENERGY LEVELS 
Possible level scheme for “Br, 3:32255 (ORNL-5306) 
BSF REACTOR 
See BSR-1 REACTOR 
BSR-1 REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, July, August, and 
September of 1977, 3:30974 (ORNL/TM-6211) 
BSR-2 REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, July, August, and 
September of 1977, 3:30974 (ORNL/TM-6211) 
BUILDING MATERIALS 
See also BRICKS 
CONCRETES 
BUILDING MATERIALS/FABRICATION 
Penetration resistant barrier (Patent: building materials for safes 
and vaults), 3:31528 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 








BUILDINGS/AIR CONDITIONING 


GREENHOUSES 
HOSPITALS 
HOUSES 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Finite air mixing rates in buildings and its impact on the energy 
requirements for heating and cooling (Thermodynamic codes to 
test partitioning effects), 3:31220 
Modified annual cycle energy system, 3:31209 (CONF-761052-) 
BUILDINGS/ENERGY CONSERVATION 
Building technology project summaries, 1976. Special pub. (final), 
3:31218 (PB-272855) 
Resource impact factors and optimal energy conservation 
standards for buildings, 3:31149 
BUILDINGS/ENERGY CONSUMPTION 
CAL-ERDA program manual (Building Design Langua; 
LOADS, SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3:31185 (ANL/ENG-77-04) 
CAL-ERDA users manual (Building Design Language; LOADS, 
SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3:31184 (ANL/ENG-77-03) 
BUILDINGS/HEAT LOSSES 
Thermography: bringing energy waste to light, 3:31219 
BUILDINGS/SOLAR AIR CONDITIONING 
DOE facilities solar design handbook, 3:30607 (DOE/AD-0006/1) 
BUILDINGS/SOLAR COOLING SYSTEMS 
Building technology project summaries, 1976. Special pub. (final), 
3:31218 (PB-272855) 
Stimulation of the solar industry by way of the federal buildings 
program, 3:30616 
BUILDINGS/SOLAR HEATING SYSTEMS 
Building technology project summaries, 1976. Special pub. (final), 
3:31218 (PB-272855) 
Stimulation of the solar industry by way of the federal buildings 
program, 3:30616 
BUILDINGS/SOLAR SPACE HEATING 
DOE facilities solar design handbook, 3:30607 (DOE/AD-0006/1) 
BUILDINGS/SPACE HEATING 
Finite air mixing rates in buildings and its impact on the energy 
requirements for heating and cooling (Thermodynamic codes to 
test partitioning effects), 3:31220 
Modified annual cycle energy system, 3:31209 (CONF-761052-) 
BUILDINGS/STANDARDS 
Impact of selected energy conservation technologies on baseline 
demands, 3:31137 (BNL-50745) 
Resource impact factors and optimal energy conservation 
standards for buildings, 3:31149 
BUILDINGS/TOTAL ENERGY SYSTEMS 
Practicability study of Stirling total energy systems, 3:31667 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 
See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNKER OILS 
See RESIDUAL FUELS 
BUOYS/POWER SUPPLIES 
—— of wind-powered generators for navigational aids, 


Data Buoy powered by a thermo-mechanical generator: results of 
a year’s operation at sea, 3:30478 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/AIR POLLUTION CONTROL 
Dual register pulverized coal burner "a NO/sub x/ control 
device”, 3:30136 (EPRI-SR-39) 
BURNERS/DESIGN 
a in pulverized coal flames. Second annual progress 
rt, July 1976-August 1977, 3:30029 (FE-2029-6) 
BURN ERS/MODIFICATIONS 
Burner design criteria for NO/sub x/ control from low-Btu gas 
combustion. Volume I. Ambient fuel temperature. Final report 
Sep 75-Oct 76, 3:30494 (PB-272614) 
BUSES/DEMAND FACTORS 
yo study: a survey of the riders on the bus-on-freeway 
roject in Houston, 3:31257 (NP-22965) 
BUSES/GAS TURBINES 
Gas turbine engine application in transit coaches. Final report, 
3:31287 (PB-272608) 
Study and program plan for improved heavy duty gas turbine 
— ceramic component development, 3:31284 (CONS/0064- 


1) 
BUSES/HYDROGEN FUELS 
Comparison of operational economics of transportation vehicles 
operated on gasoline and coal-generated hydrogen, 3:30490 
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BUTANOLS/ADSORPTION 

Electrosorption of 2-butanol at constant chemical potential of base 
electrolyte and in the moderate bulk concentration region, 
3:31477 

BUTYL ALCOHOLS 
See BUTANOLS 
BUTYL PHOSPHATES/SOLVENT PROPERTIES 

Thermoselectivity of trialkyl phosphates in reactions to extract 
uranium and transuranium elements from nitric acid solutions, 
3:31450 (ORNL-tr-4566) 

BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS/AFTER-HEAT 

Calculation of the decay heat of fission products from exact 
relations. Final report, 3:30803 (EPRI-NP-616(Vol.2)) 

Calorimetric measurement of decay heat from **°U fission 
products from 10 to 10° seconds. Final report, 3:30802 (EPRI- 
NP-616(Vol.1)) 

BWR TYPE REACTORS/BLOWDOWN 

Rapid hot-water depressurization experiment. Interim report, May 
1977, 3:31002 (EPRI-NP-527) 

BWR TYPE REACTORS/COMMERCIALIZATION 

Development and commercialization of the light water reactor, 
1946-1976, 3:30808 (R-2180-NSF) 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Analysis of BWR pressure suppression system, 3:31049 (UCRL- 
80328) 

Estimates of important physics for vent clearing and bubble 
growth through dimensional analysis, 3:31045 (UCID-17684) 

Investigation of wall loadings arising due to steam condensation in 
the pressure suppression system of boiling water reactors, 
3:31057 (UCRL-Trans-11328) 

Mark I 1/5-scale boiling water reactor pressure suppression 
experiment facility report, 3:30809 (UCRL-52340) 

Mark I containment, short term program. Safety evaluation 
report, 3:31018 (NUREG-0408) 

Mark II containment, supporting program report. Ramshead 
safety/relief valve loads methodology summary, 3:30807 
(NEDO-24070) 

Reactor containment analysis for BWR suppression systems. 
—— report, April-October 1977, 3:31047 (UCRL-50045-77- 


) 
BWR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 
Methodology for determining accident sequences that dominate 
risk in LWR power plants, 3:31034 (SAND-77-1280C) 
BWR TYPE REACTORS/FISSION PRODUCT RELEASE 
Reactor safety research, 3:31019 (ORNL-5295) 
BWR TYPE REACTORS/FUEL CANS 
Probability distributions of peak-clad temperature and cladding 
oxidation thickness in loss-of-coolant accidents for a typical 
boiling water reactor (MOXY-EM calculations), 3:31056 
BWR TYPE REACTORS/FUEL ELEMENTS 
Fuel performance improvement program. Quarterly/annual 
progress report, April-September 1977, 3:30798 (COO/4066-4) 
Interchangeable metal fuel system for light water reactors, 3:30815 
BWR TYPE REACTORS/LOSS OF COOLANT 
Analysis of BWR pressure suppression system, 3:31049 (UCRL- 
80328) 


Condensing heat transfer following a loss-of-coolant accident, 
3:31052 

Data processing for the 1/5-scale Boiling Water Reactor Mark I 
pressure suppression experiment, 3:31048 (UCRL-52384) 

General Electric Company analytical model for loss-of-coolant 
analysis in accordance with 1OCFRS50 appendix K, amendment 
No. 1: calculation of low flow film boiling heat transfer for 
BWR LOCA analysis. Revision 1, 3:31016 (NEDO-20566- 
1(Rev.1)) 

Investigation of wall loadings arising due to steam condensation in 
the pressure suppression system of boiling water reactors, 
3:31057 (UCRL-Trans-1 1328) 

Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3:30991 (ANL-78-3) 

Probability distributions of peak-clad temperature and cladding 
oxidation thickness in loss-of-coolant accidents for a typical 
boiling water reactor (MOXY-EM calculations), 3:31056 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1977, 
3:31044 (TREE-NUREG-1205) 

Reactor hydrodynamics during the reflood phase of a loss-of- 
coolant accident, 3:31054 

SCORE-EVET: a computer code for the multidimensional 
transient thermal-hydraulic analysis of nuclear fuel rod arrays, 
3:31041 (TREE-NUREG-1133) 

BWR TYPE REACTORS/PLANNING 

Electric utility decision making and the nuclear option, 3:30919 

(R-2148-NSF) 
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BWR TYPE REACTORS/PRESSURE SUPPRESSION 
Estimates of important physics for vent clearing and bubble 
growth through dimensional analysis, 3:31045 (UCID-17684) 
Su — i. swell analysis. Special report, 3:30805 (EPRI- 
BWR TYPE REACTORS/PRESSURE VESSELS 
Calculations of neutron flux levels in the pressure vessel of an 
LWR. Final report, 3:30804 (EPRI-NP-617) 
Transient pressure rises affecting fracture toughness requirements 
for boiling water reactors, 3:30806 (NEDO-21778) 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Reactor safety research, 3:31019 (ORNL-5295) 
BWR TYPE REACTORS/RADIOACTIVE WASTE 
PROCESSING 
Cost-benefit analysis requirements of appendix I to 10 CFR Part 
50: their application to certain nuclear power plants docketed 
before January 2, 1971, 3:30951 (NUREG-0389) 
BWR TYPE REACTORS/REACTOR COMPONENTS 
Sources of radioiodine at boiling water reactors. Final report, 
3:30800 (EPRI-NP-495) 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
< and control in boiling water reactor plants, 


Recirculating pump seal investigation. Final report. Volume 1, 
3:30799 (EPRI-NP-351) 
—  icaeat characterizations of a boiling water reactor, 
:3081 
BWR TYPE REACTORS/REACTOR OPERATION 
Defining document for a design/operation evaluation model for 
BWR power plants. Final report, 3:30801 (EPRI-NP-587) 
BWR TYPE REACTORS/SUPERHEATERS 
Fossil fired superheater for LWR applications, 3:30814 


C 


CABIBBO ANGLE/CONFIGURATION MIXING 
SU(4) x U(1) gauge theory: III. New approach to caribbo mixing. 
Period covered: November 17, 1976-August 16, 1977, 3:32236 
(RLO/2230/T4-183) 
CADMIUM/BIOCHEMICAL REACTION KINETICS 
Cadmium-induced alteration of drug action, 3:32126 
CADMIUM/BIOLOGICAL ACCUMULATION 
Comparative study of toxicity, uptake, and distribution of 
cadmium and mercury in the sea water adapted eels Anguilla 
anguilla, 3:32147 
Concentration of cadmium in aquatic plants and algal mass in 
flooded rice culture, 3:32085 
Does a critical concentration of cadmium in human renal cortex 
exist, 3:32145 
Effect of chronic oral cadmium exposure and withdrawal on 
cadmium residues in organs of mice, 3:32155 
Toxicity and bioaccumulation of cadmium in Chlorella 
pyrenoidosa, 3:32071 
Trace metal content of plankton and zooplankton collected from 
the New York Bight and Long Island Sound, 3:32076 
Trace metal concentrations in two shellfish species of commercial 
importance, 3:32149 
Woodlouse, Oniscus asellus, as a monitor of environmental 
cadmium levels, 3:32106 
CADMIUM/BIOLOGICAL EFFECTS 
Alveolar epithelial repair and changes in free airway cell 
populations following cadmium injury (Rats), 3:32122 (CONF- 
760927-) 
Cadmium-induced alteration of drug action, 3:32126 
Comparison between fecal cadmium and urinary B2- 
microglobulin, total protein, and cadmium among Japanese 
farmers, 3:32165 
Evaluation of trace-element interactions using cultured alveolar 
macrophages (Cadmium, mercury, sodium selenite, zinc, 
copper, vanadium), 3:31724 (CONF-760927-) 
Fortification variability in rat diets fortified with arsenic, 
cadmium, and lead, 3:31980 
Interactions of cadmium with copper, zinc, and iron in different 
organs and tissues of the rat, 3:32158 
=. some characteristics of cadmium-resistant yeast, 
Microbiological effects of metal ions in Chesapeake Bay water and 
sediment, 3:32074 
Physiological os of juvenile striped bass, Morone saxatilis, 
to low levels of cadmium and mercury, 3:32128 
Relationship between the renal effects of cadmium and cadmium 
concentration in urine amoung the inhabitants of cadmium- 
polluted areas, 3:32166 
Toxic interactions among Pb, Zn, and Cd with varying levels of 
dietary Ca and vitamin D: hematological system, 3:32130 


CALCIUM 40 TARGET/NEUTRON REACTIONS 


CADMIUM/BIOLOGICAL INDICATORS 

Woodlouse, Oniscus asellus, as a monitor of environmental 

cadmium levels, 3:32106 
CADMIUM/BODY BURDEN 

Comparison between fecal cadmium and urinary B2- 
microglobulin, total protein, and cadmium among Japanese 
farmers, 3:32165 

CADMIUM/ECOLOGICAL CONCENTRATION 

Distribution of metals in lake sediments of the Adirondack Region 
of New York State, 3:31855 (CONF-750929-) 

Ecological and land-use relationships of toxic metals in Ohio's 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 

Geochemical distribution of selected trace metals in San Francisco 
Bay sediments, 3:31860 (CONF-750929-) 

~~ —_ accumulation in the sediments of a Washington lake, 
3:3187 

CADMIUM/ENVIRONMENTAL EFFECTS 

Design and preliminary results from soil/litter microcosms, 
3:32077 

Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 

CADMIUM/SOIL CHEMISTRY 

Specific adsorption of zinc and cadmium by iron and aluminum 

hydrous oxides, 3:31803 (CONF-750929-) 
CADMIUM/TOXICITY 

Toxicity and bioaccumulation of cadmium in Chlorella 

pyrenoidosa, 3:32071 
CADMIUM/UPTAKE 

Crop uptake of heavy-metal contaminants in fertilizers, 3:31976 
(CONF-750929-) 

CADMIUM 116 TARGET/KRYPTON 84 REACTIONS 

Observed differences in °° Po compound nuclei produced by “Ar 
and **Kr projectiles (340 to 445 MeV: excitation functions), 
3:32267 (ORNL-5306) 

CADMIUM COMPLEXES/CHEMICAL PROPERTIES 

Properties of cadmium complexes and their effect on toxicity to a 
biological system, 3:31939 (CONF-750929-) 

CADMIUM COMPLEXES/TOXICITY 

Properties of cadmium complexes and their effect on toxicity to a 

biological system, 3:31939 (CONF-750929-) 
CADMIUM OXIDES/TOXICITY 

CdO toxicity: macromolecular binding of cadmium, zinc, and 

copper in the fibrotic rat lung, 3:32110 (CONF-750929-) 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 

Assessment of large-scale photovoltaic materials production. Final 
report, 3:30539 (PB-272604) 

Indium phosphide/cadmium sulfide thin-film terrestrial solar cells. 
Quarterly report No. 4, July 1-September 14, 1977, 3:30528 
(ALO/3717-1) 

CADMIUM SULFIDES/PRODUCTION 

Assessment of large-scale photovoltaic materials production. Final 
report, 3:30539 (PB-272604) 

CADMIUM TELLURIDE SOLAR CELLS/FABRICATION 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 3, January 1-March 31, 1977, 3:30531 (DSE/2457-3) 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 4, April 1-June 30, 1977, 3:30532 (DSE/2457-4) 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 5, July 15-October 31, 1977, 3:30533 (DSE/2457-5) 

CADMIUM TELLURIDE SOLAR CELLS/PERFORMANCE 

Improved semiconductors for photovoltaic solar cells. Quarterly 

report No. 3, January 1-March 31, 1977, 3:30531 (DSE/2457-3) 
CADMIUM TELLURIDES/ELECTRODEPOSITION 

Improved semiconductors for photovoltaic solar cells. Quarterly 

report No. 3, January 1-March 31, 1977, 3:30531 (DSE/2457-3) 
CADMIUM TELLURIDES/ELECTROPLATING 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 4, April 1-June 30, 1977, 3:30532 (DSE/2457-4) 

Improved semiconductors for photovoltaic solar cells. Quarterly 
report No. 5, July 15-October 31, 1977, 3:30533 (DSE/2457-5) 

CALCIUM/ABSORPTION SPECTROSCOPY 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Quarterly report, August 1, 1977-October 31, 
1977, 3:30115 (FE-2205-9) 

CALCIUM/BIOLOGICAL EFFECTS 

Growth of selected desmid (Desmidiales, Chlorophyta) taxa at 

different calcium and pH levels, 3:32078 
CALCIUM/EGGS 

Calcium transients during early development in echinoderms and 

teleosts, 3:31948 
CALCIUM/MEMBRANE TRANSPORT 

Uptake of Ca** and Mn”* by rat liver submitochondrial particles 

(Ca and **Mn tracers), 3:31928 (UR-3490-1237) 
CALCIUM 40 TARGET/NEUTRON REACTIONS 

Strength functions for p-wave neutron resonances in ‘Ca, 3:32253 

(ORNL-5306) 





CALCIUM 40 TARGET/PION PLUS REACTIONS 


CALCIUM 40 TARGET/PION PLUS REACTIONS 
a* -nucleus elastic scattering at low energies (50-MeV differential 
cross sections), 3:32244 (ORNL-5306) 
CALCIUM 45/BIOLOGICAL RADIATION EFFECTS 
Changes in deoxycytidine excretion in rats following 
administration of radionuclides and external 
(Sr, 137s, 14Ce, 147Pm, %Ca, 131]), 3:32038 
CALCIUM CARBONATES/PRECIPITATION 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
CALCIUM IONS/EMISSION SPECTRA 
Density sensitive lines from selected members of the sodium-like 
isoelectronic sequence, 3:32323 (NRL-MR-3682) 
CALIFORNIA 
See also IMPERIAL VALLEY 
CALIFORNIA/AGRICULTURAL WASTES 
Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 
CALIFORNIA/AQUATIC ECOSYSTEMS 
Some factors regulating the striped bass population in the 
Sacramento-San Joaquin Estuary, California, 3:31835 
Striped bass (Morone saxatilis) monitoring techniques in the 
Sacramento-San Joaquin Estuary, 3:31838 
CALIFORNIA/CLIMATES 
California solar data manual, 3:30522 (LBL-5971) 
CALIFORNIA/COASTAL REGIONS 
Wind energy statistics for large arrays of wind turbines (Great 
Lakes and Pacific Coast regions). Annual progress report, May 
1, 1976-April 30, 1977, 3:30696 (RLO/2439-77/2) 
CALIFORNIA/ENERGY ANALYSIS 
Energy analysis, 3:31108 yo ae 
CALIFORNIA/ENERGY URCE DEVELOPMENT 
Energy analysis, 3:31108 LBL. 5299) 
CALIFORNIA/ESTUARIES 
Some factors regulating the striped bass population in the 
Sacramento-San Joaquin re California, 3:31835 
CALIFORNIA/INSOLATIO 
California solar data manual, <4 30522 (LBL-5971) 
CALIFORNIA/LEGISLATION 
Nuclear fuel reprocessing and high level waste disposal: an interim 
rt, 3:30367 (NP-22893) 
CALIFORNIA/POLLUTION LAWS 
Mini-conference on sludge disposal alternatives in the ocean off 
Southern California, 8 September 1976, 3:31827 (EQL-Memo- 


19) 
CALIFORNIA/RESEARCH PROGRAMS 
nN research communication system. Project E-E, 3:31134 
- 2 


CALIFORNIA/TERMINAL FACILITIES 
Alaska natural gas transportation systems. Volume III. Western 
LNG terminal company. Docket No. CP 75-83-1. Final 
environmental impact statement, 3:30309 (PB-272750) 
CALIFORNIA/URANIUM DEPOSITS 
Uranium abundances and distribution in associated glassy and 
crystalline rhyolites of the western United States, 3:30336 
CALIFORNIA/WASTE DISPOSAL 
Mini-conference on sludge disposal alternatives in the ocean off 
—— California, 8 September 1976, 3:31827 (EQL-Memo- 


CALIFORNIUM 242/ALPHA DECAY 
Alpha-decay rates for even-even nuclei in the 20 = A S 256 


_ 3:32288 (ORNL-5306) 
Cc IRNIUM 250/ISOTOPE PRODUCTION 


Transuranium-element processing, 3:31494 (ORNL-5295) 
CALIFORNIUM 252/RBE 
Survival of La leukemia cells following long-term exposure to 
ps oan or rays and ***Cf gamma-neutron radiation (Mice), 
CALIFORNIUM 254/ISOTOPE PRODUCTION 
Transuranium-element processing, 3:31494 (ORNL-5295) 
CALORIMETRIC DOSEMETERS/SENSITIVITY 
Calorimetric and ionometric dosimetry for cyclotron produced 
fast neutrons, 3:31696 (COO-3522-23) 
CALORIMETRIC DOSEMETERS/TISSUE-EQUIVALENT 
MATERIALS 


irradiation 


Calorimetric and ionometric dosimetry for cyclotron produced 
fast neutrons, 3:31696 (COO-3522-23) 
“ udies f 
Anatomy studies for an artificial heart. Final summary report, 
3: 31951 (COO-2208-10) 


Q 
CANADA/DISTRICT HEATING 
District heating in Canada: opportunities and problems, 3:30929 
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CANADA/ENERGY CONSUMPTION 
How industrial societies use energy (Comparative patterns for nine 
countries), 3:31186 (EPRI-EA-707-SY) 
CANADA/ENERGY POLICY 
Canada must work to limit energy-import needs, 3:31157 
CANADA/ENERGY SUPPLIES 
Canada must work to limit energy-import needs, 3:31157 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
USS. utilities may seek CANDU reactors, 3:30836 
CANDU TYPE REACTORS/DISTRICT HEATING 
District heating in Canada: opportunities and problems, 3:30929 
CANDU TYPE REACTORS/FUEL CHANNELS 
Use of palladium to remove hydrogen from zirconium, 3:31370 
CANDU TYPE REACTORS/PRESSURE TUBES 
Acoustic emission during delayed hydrogen cracking in Zr-2.5 
WT% Nb alloy, 3:31400 
High strength Sn-Mo-Nb-Zr alloy tubes and method of making 
same (Patent; 2.5 to 4.0 wt% Sr, 0.5 to 1.5% Mo, 0.5 to 1.5% 
Nb, bal Zr), 3:31349 
CANDU TYPE REACTORS/REACTOR LICENSING 
Licensing assessment of the Candu Pressurized Heavy Water 
Reactor. Preliminary safety information document. Volume II 
(USA), 3:30826 (COO-2477-4(Vol.2)) 
Preliminary evaluation of licensing issues associated with U.S.- 
sited CANDU-PHW nuclear power plants, 3:30898 (ANL-77- 


97) 
CANDU TYPE REACTORS/REACTOR MATERIALS 
Acoustic emission during delayed hydrogen cracking in Zr-2.5 
WT% Nb alloy, 3:31400 
High strength Sn-Mo-Nb-Zr alloy tubes and method of making 
same (Patent; 2.5 to 4.0 wt% Sr, 0.5 to 1.5% Mo, 0.5 to 1.5% 
Nb, bal Zr), 3:31349 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS/DIELECTRIC MATERIALS 
High energy density, long life energy storage capacitor dielectric 
system, 3:32428 
CARBON 
See also GRAPHITE 
CARBON/CHEMICAL REACTIONS 
Reaction of thermal atomic hydrogen with carbon, 3:30504 
CARBON/COATINGS 
Alveolar macrophages and Teflon particles coated with carbon 
and metals (Rabbits), 3:32117 (CONF-760927-) 
CARBON/SEGREGATION 
Impurity segregation in powdered and bulk Ti; interactions of 
oe ® BL dha ilms = substrate, 3:31440 (GEPP- 355) 
CARBON/SP 
Application of 2 Keufs a Kaufman i ion source for low energy hydrogen ion 
bombardment studies, 3:31417 (SAND-78-0120C) 
CARBON 11/TISSUE DISTRIBUTION 
Role of cyclotrons and positron imaging in the future of nuclear 
medicine, 3:31956 
CARBON 12 REACTIONS 
High-energy particls from heavy-ion-induced reactions (192 MeV, 
evaporation from projectile fragment after reaction, spectra), 
3:32254 (ORNL-5306) 
CARBON 12 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Resonance structure in the total neutron yield for the '*C + *C 
system (5 to 18 MeV (c.m.)), 3:32248 (ORNL-5306) 
CARBON 12 REACTIONS/ELASTIC SCATTERING 
Elastic scattering of '*C by 7*Si at 131 MeV (Cross sections, 
optical model), 3:32286 (ORNL-5306) 
CARBON 12 REACTIONS/FUSION REACTIONS 
Nonstatistical effects in the decay of the compound nucleus '”° Yb, 
3:32277 (ORNL-5306) 
CARBON 12 REACTIONS/PICKUP REACTIONS 
Single-particle transfer reactions induced by 'C on 7°*Pb (95 
MeV: angular distributions, finite-range DWBA calculations 
including recoil), 3:32287 (ORNL-5306) 
CARBON 12 REACTIONS/STRIPPING 
Single-particle transfer reactions induced by '*C on ?°*Pb (95 
MeV: angular distributions, finite-range DWBA calculations 
including recoil), 3:32287 (ORNL-5306) 
CARBON 12 TARGET/CARBON 12 REACTIONS 
Resonance structure in the total neutron yield for the **C + #%C 
system (5 to 18 MeV (c.m.)), 3:32248 (ORNL-5306) 
CARBON 12 TARGET/NITROGEN 14 REACTIONS 
Fusion of light nuclei: the **N + 'C system and the liquid-drop 
limit (158 and 248 MeV), 3:32246 (ORNL-5306) 
CARBON 12 TARGET/NITROGEN 15 REACTIONS 
Measurements of the coherence widths I in 27 Al by the 
12C(15N,a) reaction (21 to 39 MeV: excitation functions), 
3:32247 (ORNL-5306) 
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CARBON 12 TARGET/PION PLUS REACTIONS 
ar* -nucleus elastic scattering at low energies (50-MeV differential 
cross sections), 3:32244 (ORNL-5306) 
CARBON 13 TARGET/LITHIUM 7 REACTIONS 
Possible anomaly in the **C(7Li,*He)'*N transfer reaction (25 
MeV; differential cross sections), 3:32245 (ORNL-5306) 
CARBON DIOXIDE/ADSORPTION 
Analysis of lime-slurry stirred tank carbonation reactor, 3:30368 
(ORNL/MIT-256) 
CARBON DIOXIDE/BIODEGRADATION 
— rain, zooplankton fecal pellets and the global carbon budget, 
31875 
CARBON DIOXIDE/METHANATION 
Hydrogenation of CO and CO: on clean rhodium and iron foils. 
Correlations of reactivities and surface compositions, 3:30498 
(LBL-6989) 
CARBON DIOXIDE/SOLUBILITY 
Measurement and prediction of the solubility of acid gases in 
monoethanolamine solutions at low partial pressures, 3:31462 
Solubility of H2S and CO: in propylene carbonate solvent, 3:31463 
CARBON DIOXIDE/TOXICITY 
— of air pollution effects on vegetation, 3:31742 (UCID- 
4 


CARBON DIOXIDE LASERS/DESIGN 

Near 16 micron COz laser system (Patent), 3:31598 

Ultraviolet radiation induced discharge laser (Patent), 3:31582 
CARBON DIOXIDE LASERS/MAGNETOHYDRODYNAMICS 

CO, magnetohydrodynamic laser, 3:31568 (CONF-770402-1) 
CARBON DIOXIDE LASERS/MODULATION 

Laser -- alae by means of nonlinear absorption filters, 


3:31 
CARBON DIOXIDE LASERS/OPTICAL SYSTEMS 
Interferogram reduction and interpretation as applied to the 
optical analysis of the 10 kJ LASL laser fusion system, 3:31571 
(LA-UR-77-2896) 
CARBON DIOXIDE LASERS/REVIEWS 
High-power lasers for thermonuclear fusion: a comparative 
review, 3:32473 
CARBON DIOXIDE LASERS/TUNING 
Injection tuning of a pulsed TEA CO; laser, 3:31602 
CARBON ISOTOPES/ABUNDANCE 
Oxygen, a. and carbon isotope studies of the Mesa 
Geothermal System, California, 3:30656 
CARBON MONOXIDE/CHEMISORPTION 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 
CARBON MONOXIDE/ENVIRONMENTAL TRANSPORT 
Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 
CARBON MONOXIDE/METHANATION 
Hydrogenation of CO and CO, on clean rhodium and iron foils. 
Correlations of reactivities and surface compositions, 3:30498 
(LBL-6989) 
CARBON MONOXIDE/MONITORING 
Monitoring of combustion emission and air quality at Jersey City 
total energy demonstration, 3:31729 (CONF-780109-4) 
CARBON MONOXIDE/OXIDATION 
Spent catalyst regeneration with internal and external regenerated- 
catalyst recycle means (Patent), 3:30278 
CARBON STEELS/EMBRITTLEMENT 
Hydrogen embrittlement of prestressing steels, 3:31411 
CARBON STEELS/PERMEABILITY 
Influence of structure on the diffusion and trapping of hydrogen in 
a plain carbon eutectoid steel (0.80 C-0.18 Si-0.007 P-0.55 Mn- 
0.015 S-bal Fe), 3:31378 
Study on the blistering of steels used in welded devices, 3:31413 
CARBONACEOUS MATERIALS/HYDROGENATION 
Process for hydroliquefying coal or like carbonaceous solid 
materials (Patent), 3:30100 
CARBONACEOUS MATERIALS/LIQUEFACTION 
Process for hydroliquefying coal or like carbonaceous solid 
materials (Patent), 3:30100 
CARBONACEOUS MATERIALS/PYROLYSIS 
Continuous thermal reactor system and method (Patent), 3:30108 
Two-stage gasification system (Patent), 3:30044 
CARBONATES/ROCK-FLUID INTERACTIONS 
In-situ leaching studies of uranium ores: Phases I through III, 
3:30351 (PB-272717) 
INYLS/MOLECULAR STRUCTURE 
Distinguishing axial and equatorial carbonyl groups in iron 
pentacarbonyl by ESCA, 3:31459 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
CARBOXYLIC ACIDS/CHEMICAL RADIATION EFFECTS 
Absolute rate constants for reactions of pheny] radicals, 3:31484 
CARBOXYLIC ACIDS/CHEMICAL REACTION KINETICS 
Absolute rate constants for reactions of phenyl radicals, 3:31484 


CATHODE RAY TUBES/MEMORY DEVICES 


CARCINOGENESIS/GENETIC CONTROL 
Cell-mediated mutagenesis and cell transformation by chemical 
carcinogens, 3:32065 (CONF-7706119-1) 
CARCINOMAS/THERAPY 
Biomedical technology, 3:31433 (ORNL-5295) 
CARIBOU 
See DEER 
CARRIERS/BIOLOGICAL EFFECTS 
Effect of carrier and of the metal/chelate molar ratio on the 
metabolism of radioactive yttrium (Mice), 3:32050 (CONF- 
750929-) 
CASKS/DESIGN 
Conceptual designs of radioactive canister transporters, 3:30390 
(Y/OWL/SUB.78/16538) 
CASKS/IMPACT TESTS 
Cask drop testing; cements for drill hole plugs, 3:31554 (ORNL- 
5295 


CASKS/LEAKS 
Failure, incident, and malfunction report No. 18-71. Arrival of 
contaminated "rover’’cask. Part II, 3:31553 (HEDL-TME-71- 
167 


) 
CASKS/SAFETY 
Analysis of the qualification test standards for small radioactive 
material shipping packages, 3:31556 (SAND-78-0125C) 
CATALASE/METABOLISM 
Biochemical basis of oxygen toxicity in a 
macrophages and granulocytes, 3:32120 (CON 
CATALYSIS/CHEMICAL PREPARATION 
Preparation of methane (Patent), 3:30501 
CATALYSTS/AGING 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline, 3:30496 (FE-2276-20) 
CATALYSTS/CHEMICAL PREPARATION 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 
Removing contaminant from hydrocarbonaceous fluid (Patent), 
3:30097 
CATALYSTS/COMPARATIVE EVALUATIONS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 
CATALYSTS/ELECTRODEPOSITION 
Process for coal liquefaction using electrodeposited catalyst 
(Patent), 3:30098 
CATALYSTS/ELECTROLYSIS 
Process for coal liquefaction using electrodeposited catalyst 
(Patent), 3:30098 
CATALYSTS/POISONING 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 
Evaluation of sulfur-tolerant catalytic processes for producing 
peak-shaving alcohol fuels, 3:30507 (EPRI-AF-687) 
CATALYSTS/RECOVERY 
Alkali metal catalyst recovery system (Patent), 3:30050 
CATALYSTS/RECYCLING 
Process for coal liquefaction using electrodeposited catalyst 
(Patent), 3:30098 
CATALYSTS/REGENERATION 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline, 3:30496 (FE-2276-20) 
Fluid catalytic cracking (Patent), 3:30273 
Spent catalyst regeneration with internal and external regenerated- 
catalyst recycle means (Patent), 3:30278 
CATALYSTS/SEPARATION PROCESSES 
Separation of catalyst from effluent of a fluidized catalytic 
hydrocarbon conversion process (Patent), 3:30271 
CATALYSTS/SERVICE LIFE 
Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Monthly technical progress report, 
January (Ni-Mo), 3:30086 (FE-2038-21) 
Gas generator research and development BI-GAS process. 77th 
monthly progress report, January 1978, 3:30026 - 1207-42) 
CATALYTIC COMBUSTORS/PERFORMANCE TESTING 
Durability testing at one atmosphere of advanced catalysts and 
catalyst supports for automotive gas turbine engine combustors. 
Part 1, 3:31313 (CONS/9416-1) 
CATALYTIC CONVERTERS/DESIGN 
Combination muffler and catalytic converter (Patent), 3:31319 
CATECHOLAMINES/BIOLOGICAL RADIATION EFFECTS 
Morphofunctional study of neurohumoral reactions in the 
presence of radiation lesion to the heart, 3:32022 
CATHODE RAY TUBE DIGITIZERS/COMPUTER CODES 
R7912 transient digitizer FORTRAN compatible subroutines for 
the PDP-11 (RT-11), 3:32517 (SAND-77-8717) 
CATHODE RAY TUBES/MEMORY DEVICES 
Design and implementation of a high-level language for a 
programmable frame buffer, 3:32524 (UCID-17745) 


alveolar 
-760927-) 








CAVITY RESONATORS 


CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
CAVITY RESONATORS/DESIGN 
Some new qo structures for high current intensity 
accelerators, 3:31686 (LA-7157-MS) 
CELL CYCLE/BIOLOGICAL RADIATION EFFECTS 
Retarded mitosis of root meristem cells of PEA seedlings ex; 
to gamma radiation at the S and Gz phases of the mitotic cycle, 


3:31999 
CELL CYCLE/RADIOSENSITIVITY 
Retarded mitosis of root meristem cells of PEA seedlings exposed 
—— radiation at the S and Gz phases of the mitotic cycle, 
331999 


Impulse cytophotometry as a quantitative method of 
cytochemistry, 3:31933 (LA-tr-78-5) 
CELL FLOW SYSTEMS/DESIGN 
Flow systems newsletters, 1977, 3:31927 (LA-7085-MS) 
CELL FLOW SYSTEMS/PERFORMANCE TESTING 
Flow s cnn eee newsletters, 1977, 3:31927 (LA-7085-MS) 
IRANES/BIOLOGICAL REPAIR 
ae research, 3:31897 (LBL-5299) 
CELL MEMBRANES/PERMEABILITY 
Sodium-22 transport as an index of cell membrane status following 
ma ee ~wb we 3:32037 
CELE NUCLEV/B OCHEMICAL REACTION KINETICS 
In vivo pj pe in ‘iae uptake of mercury and —~ into discrete 
ions of mouse-liver nuclei, 3:31907 (CONF-750929-) 
CELL NUCLEL/ QUANTITATIVE CHEMICAL ANALYSIS 
Impulse cytophotometry as a quantitative method of 
cytochemistry, 3:31933 (LA-tr-78-5) 
CELL NUCLEI/RADIATION DOSES 
Calculation of tritium dose function, 3:31989 


(ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROL 
See ELECTROLYTIC CELLS 
(PLANT) 


See PLANT CELLS 
CELLULOSE/BIOCONVERSION 
Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:30555 (LBL-6861) 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Chemical process research and development, 3:30038 (LBL-5299) 
CEMENT INDUSTRY/ENERGY CON SUMPTI UMPTION 
Industrial International Data Base. Pilot study: the cement 
industry. Final draft, for review, 3:31263 (NP-23023) 
a YSTEM 
See also B 
CENTRAL NERVOUS SYSTEM/BIOLOGICAL RADIATION 


Dynamics of zinc content of central nervous system tissues of 
irradiated rabbits (X radiation), 3:32021 
RECEIVERS/DESIGN 
Solar thermal conversion to electricity utilizing a central receiver, 
cycle gas turbine design, 3:30585 
CE L RECEIVERS/MATERIALS TESTING 
Solar thermal conversion to electricity utilizing a central receiver, 
cycle gas turbine design, 3:30585 
CE L RECEIVERS/P: IRMANCE TESTING 
One ee th/ solar cavity steam generator solar test program, 


CENTRIFUGAL FAST ANALYZERS 

Biomedical technology, 3:31433 (ORNL-5295) 
CERAMICS/ELECTRON MICROSCOPY 

HVEM in ceramics research, 3:31420 (LBL-6688) 
CEREALS 


See also MAIZE 
SORGHUM 
WHEAT 
CEREALS/DRYING 
Microwave-vacuum drying system (MIVAC). Progress report 
No. 2, September-November 1976, 3: —o (TID-27933) 
CERIUM 144/BIOLOGICAL RADIATION EFFECTS 
ees in deoxycytidine excretion in rats following 
administration of radionuclides and external gamma irradiation 
Sr, 137Cs, 14Ce, 147Pm, “Ca, 131 1, 3: 320 8 
CERIUM 144/ENVIRONMENTAL EFFECTS 
Radionuclides in Canada goose eggs, 3:31887 (CONF-750929-) 
CESIUM/CHARGE EXCHANGE 
D~ production by multiple charge-transfer collisions of low- 
rt 4 D ions and atoms in cesium vapor, 3:32479 (UCID- 
CESIUM/EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans-11292) 
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CESIUM 137/BIOLOGICAL EFFECTS 
— development in Alaska and its effects on the nutritional 
id physiological status of arctic animals. Progress report, July 
197 tember 1977 (757Cs), 3:31797 (RLO/2229/T3-150) 
CESIUM 137/BIOLOGICAL RADIATION EFFECTS 
Changes in deoxycytidine excretion in rats following 
administration of radionuclides and external — irradiation 
9Sr, 137Cs, 14Ce, 147Pm, *Ca, 131f), 3: 32038 

CESIUM 137/ENCAPSULATION 

be ur melt-caster for encapsulation of radioactive cesium, 

3 (ARH-SA-298) 

CESIUM 137/ENVIRO) ‘AL EFFECTS 

Radionuclides in Canada goose eggs, 3:31887 (CONF-750929-) 
CESIUM 137/ION EXCHANGE 

Development of methods to extralt and solidify highly radioactive 
waste, 3:30412 (STU-74-5626-a-b-d-e) 

CESIUM 137/LEACHING 

Leach rates of high activity waste from borosilicate glass, 3:30393 
(DP-MS-77-80) 

CESIUM 137/RADIATION MONITORING 

Radionuclides in the marine environment near the Farallon Islands 

238Py, 2°Pu, Pu, 87Cs), 3:31889 (UCRL-52381) 
CESIUM 137/RADIOACTIVE WASTE PROCESSING 
Development of methods to extralt and solidify highly radioactive 
waste, 3:30412 (STU-74-5626-a-b-d-e) 
CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
CHARGED PARTICLES/MULTIPLE PRODUCTION 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
CHARM PARTICLES 
See also D RESONANCES 

Why is there charm strangeness color and all that, 3:32228 

(FERMILAB-Conf-77/93-THY) 
CHELATES/BIOLOGICAL EFFECTS 
Effect of carrier and of the metal/chelate molar ratio on the 
00) of radioactive yttrium (Mice), 3:32050 (CONF- 
29- 
CHEMICAL ANALYSIS 
See also X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS/RESEARCH PROGRAMS 

Analytical Chemistry Division annual progress report for period 

ending November 30, 1977, 3:31434 (ORNL-5360) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Bibliography of mathematical modeling in ecology, 3:31810 
(EDFB/IBP-75/5) 

Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section 1. Progress report, 1 August 1976-30 
September 1977, 3:31868 (CO0-3279-2 

Effects of mesoscale weather disturbances on contamination 
concentrations. Fourth technical progress report, August 1, 
1976-October 31, 1977, 3:31731 (COO-2360-5) 

MAP3S: studying the transport, transformation, and fate of 
atmospheric energy-related pollutants. ee project 
listings for FY 1977, 3:31733 (DOE/EV-0008/ 

— of the effective stack height of te with LIDAR, 

:31782 
CHEMICAL EFFLUENTS/LIQUID WASTES 

Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section 1. Progress report, 1 August 1976-30 
September 1977, 3:31868 (COO-3279-2 

CHEMICAL EXPLOSIVES 
See also PETN 


TATB 
CHEMICAL EXPLOSIVES/DETONATORS 
an detonation train for Army ordnance, 3:31707 (LA- 
7123-MS) 
CHEMICAL EXPLOSIVES/MECHANICAL PROPERTIES 
LX-14: a new high-energy plastic-bonded explosive, 3:31710 
(UCRL-52350 
CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 
LX-14: a new A seed plastic-bonded explosive, 3:31710 
(UCRL-52350 
CAL FEEDSTOCKS/AROMATIZATION 
Processing heavy reformate feedstock (Patent), 3:30270 
CHEMICAL FEEDSTOCKS/FEASIBILITY STUDIES 
Economics of ethylene production via pyrolysis of coal based 
commas, cle hydrocarbons, 3 3.30067 


See also MINERAL YNDUSTR Y 
CHEMICAL INDUSTRY/WASTE HEAT UTILIZATION 
Potential for inplant generation and export of electric power in the 
cae. petroleum refining, and paper and pulp industries, 
CHEMICAL LASERS/REACTION KINETICS 
— of induced unimolecular decomposition for 
development of visible chemical lasers. Quarterly progress 
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report, 1 November 1976-31 January 1977, 3:31569 (COO-2920- 


3) 
CHEMICAL LASERS/REVIEWS 
High-power lasers for thermonuclear fusion: a comparative 
pt ay 3:32473 
CHEMICAL REACTORS/COMPARATIVE EVALUATIONS 
Analysis of coal hydrogasification processes. Monthly technical 
~: ess report, 1 February-28 February 1978, 3:30035 (FE- 
-12) 
CHEMICAL REACTORS/CONSTRUCTION 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical pro, 85) report, April 22, 1975- 
Au t 2, 1977, 3:30028 (FE-17 
CHEMICAL REACTORS/COST 
Anaerobic fermentation of agricultural residue: potential for 
improvement and implementation. Final report, 3:30554 (HCP/ 
T298 1-07) 
CHEMICAL REACTORS/DESIGN 
Anaerobic fermentation of agricultural residue: potential for 
improvement and implementation. Final report, 3:30554 (HCP/ 
2981-07) 
Biological conversion of biomass to methane. Quarterly progress 
report, 3:30551 (COO/2917-7) 
Continuous thermal reactor system and method (Patent), 3:30108 
Conversion of methanol to gasoline components (Patent), 3:30502 
Gasification in pulverized coal flames. Second annual progress 
report, July 1976-August 1977, 3:30029 (FE-2029-6) 
Tapered fluidized-bed bioreactor: an improved device for 
continuous cultivation, 3:31958 (CONF-780223-1) 
CHEMICAL REACTORS/MATHEMATICAL MODELS 
Tapered fluidized-bed bioreactor: an improved device for 
continuous cultivation, 3:31958 (CONF-780223-1) 
CHEMICAL REACTORS/OPERATION 
Design and operating experience of ares pressure and high- 
= rature fluidized-bed reactors, 3:30071 
2 


See also SOIL CHEMISTRY 
CHEMISTRY/RESEARCH PROGRAMS 
Analytical Chemistry Division annual progress report for period 
ending November 30, 1977, 3:31434 (ORNL-5360) 
Chemical Technology Division annual progress report for period 
ending March 31, 1977, 3:31432 (ORNL-5295) 
Summaries of FY 1977: Research in the chemical sciences, 3:31431 
(DOE/ER-0002) 
CHERENKOV COUNTERS/CONTROL SYSTEMS 
Autonomous system for control of an experiment with scintillation 
and Cerenkov counters, 3:31698 
CHESAPEAKE BAY/BASELINE ECOLOGY 
Temporal variation in upper bay mesohaline benthic communities: 
. The 9-m mud habitat, 3:31830 
CHESAPEAKE BAY/ECOLOGY 
Effects of —- y related activities on the plankton of the 
Chesapeake Bay. Section 1. Progress report, 1 August 1976-30 
September 1977, 3:31868 (COO-3279- 2 
CHESAPEAKE BAY/SEDIMENTS 
Pb?!°-determined sedimentation rate, and accumulation of metals 
in sediments at a station in Chesapeake Bay, 3:31872 
CHESAPEAKE BAY/WATER POLLUTION 
Distribution and control of dissolved iron and manganese in the 
interstitial waters of the Chesapeake Bay, 3:31857 (CONF- 
750929-) 
CHEST/ANATOMY 
Anatomy studies for an artificial heart. Final summary report, 
3:31951 (COO-2208-10) 


IRRAMINE-B 
See CHLORAMINES 
CHLORAMINES/AIR POLLUTION CONTROL 
Removal of odorous aromatic amine environmental pollutants by 
chloramine-T, 3:31877 
CHLORAMINES/WATER POLLUTION CONTROL 
Removal of odorous aromatic amine environmental pollutants by 
chloramine-T, 3:31877 
CHLORAMINE-T 
See CHLORAMINES 
CHLORELLA/ULTRAFILTRATION 
Algal concentration by ultrafiltration. Monthly report, November 
1-30, 1976 and quarterly report, September 1-November 30, 
1976, 3:30553 (COO/4076-2) 
CHLORIDES/ATOM-MOLECULE COLLISIONS 
Measurements of nonreactive and reactive scattering cross 
sections for the systems D+ HX and H+ DX (X=C1,Br, I). 
Ph.D. thesis - Goettingen Univ., West Ger (2600K atomic 
beam), 3:32201 (N-7729932) 
CHLORINATED AROMATIC HYDROCARBONS/BIOLOGICAL 


EFFECTS 
Effects of PCBs, DDT, and mercury compounds in chickens dnd 
Japanese quail, 3:32157 
CHLORINATION/CHEMICAL REACTIONS 
Environmental studies, 3:31869 (ORNL-5295) 


CHROMIUM STEELS/PERMEABILITY 


CHLORINATION/HEALTH HAZARDS 
Mutagenicity and water chlorination: prospect and perspective, 
3:31934 (CONF-771070-7) 
CHLORINE/BIOLOGICAL EFFECTS 
Effects of residues of the polychlorinated biphenyl Aroclor 1254 
on the sensitivity of rainbow trout to selected environmental 
contaminants, 3:32154 
Histopathological effects of intermittent chlorine exposure on 
bluegill (Lepomis macrochirus) and rainbow trout (Salmo 
Gairdneri), 3:32159 
CHLORINE/SEGREGATION 
Impurity segregation in powdered and bulk Ti; interactions of 
ultrathin Ti films with substrate, 3:31440 (GEPP-355) 
COMPOUNDS/BIOLOGICAL EFFECTS 
Health effects workshop summary (Carcinogenic and mutagenic 
effects of chlorination of water supplies), 3:32162 (CONF- 
771070-5) 
CHLOROPHYLL/MOLECULAR STRUCTURE 
Investigation of the triplet states of chlorophylls. Progress report, 
May 1, 1977-April 30, 1978 (Dimers; bacteriochlorophyll), 
3:31469 (COO/2570-3) 
CHOLINE/CHEMICAL RADIATION EFFECTS 
Radiochemical changes in phosphatidyl choline, 3:31488 
CHOLINE/SECRETION 
Secretion of disaturated phosphatidylcholine by primary cultures 
of type II alveolar cells, 3:31909 (CONF-760927-) 
CHROMATIN 
See also HETEROCHROMATIN 
CHROMATIN/BIOCHEMICAL REACTION KINETICS 
In vivo and in vitro uptake of mercury and copper into discrete 
regions of mouse-liver nuclei, 3:31907 (CONF-750929- ) 
CHROMATOGRAPHY/RESEARCH PROGRAMS 
Chemical engineering research, 3:31454 (ORNL-5295) 
CHROMIUM/ACTIVATION ANALYSIS 
Metals in the water, sediments, and biota of the Haw and New 
Hope Rivers, North Carolina, 3:31870 (PB-272629) 
CHROMIUM/ADSORPTION 
Removal of chromium(V]J) from dilute aqueous solution by 
activated carbon, 3:31884 
CHROMIUM/BIOLOGICAL ACCUMULATION 
Trace metal content of plankton and zooplankton collected from 
the New York Bight and Long Island Seend, 3:32076 
CHROMIUM/BIOLOGICAL EFFECTS 
Effects of residues of the polychlorinated biphenyl Aroclor 1254 
on the sensitivity of rainbow trout to selected environmental 
contaminants, 3:32154 
Microbiological effects of metal ions in Chesapeake Bay water and 
sediment, 3:32074 
CHROMIUM/CATALYTIC EFFECTS 
Chemistry of lignite liquefaction. ow report, July- 
September 1977, 3:30087 (FE-2211-7) 
CHROMIUM/ECOLOGICAL CONCENTRATION 
Distribution of metals in lake sediments of the Adirondack Region 
of New York State, 3:31855 (CONF-750929-) 
ag i ay accumulation in the sediments of a Washington lake, 
:3187 
CHROMIUM/ENVIRONMENTAL EFFECTS 
Growth and metal content of plants grown in soil contaminated 
by a copper/chrome/arsenic wood preservative, 3:32089 
CHROMIUM/UPTAKE 
Crop uptake of heavy-metal contaminants in fertilizers, 3:31976 
(CONF-750929-) 
CHROMIUM/WATER CHEMISTRY 
Adsorption of chromium(VI) at the oxide-water interface, 3:31858 
(CONF-750929-) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
HASTELLOY C 
HASTELLOY X 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
Basic compatibility studies of advanced fuels with 3d transition 
metals, 3:30945 
CHROMIUM ALLOYS/FRACTURE PROPERTIES 
High resolution autoradiography study of hydrogen trappin, 
— ferritic and martensitic iron alloys (7, 7.8, and 9.4% te), 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/MICROSTRUCTURE 
Effect of quenching and tempering on diffusion of hydrogen in 
high-strength alloy steels, 3:31382 
CHROMIUM STEELS/PERMEABILITY 
Effect of quenching and rg on diffusion of hydrogen in 
high-strength alloy steels, 3:31382 
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CHROMIUM-MOLYBDENUM STEELS/EMBRITTLEMENT 


CHROMIUM-MOLYBDENUM STEELS/EMBRITTLEMENT 
Hydrogen embrittlement of PH13-8Mo steel (13 Cr-8 Ni-2 Mo-1 
Al-bal Fe), 3:31407 
CHROMIUM-MOLYBDENUM STEELS/MATERIALS 
TESTING 
Program for hot corrosion/erosion materials testing for 
Pom to fluidized bed coal combustion, 3:30194 (CONF- 


CHROMIUM. MOLYBDENUM STEELS/STRESS CORROSION 
Hydrogen embrittlement of PH13-8Mo steel (13 Cr-8 Ni-2 Mo-1 
Al-bal Fe), 3:31407 
CHROMIUMSNICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
See also STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/EMBRITTLEMENT 
Hydrogen embrittlement of cathodically protected 15-5PH 
less steel, 3:31406 
Hydrogen embrittlement of PH13-8Mo steel (13 Cr-8 Ni-2 Mo-1 
Al-bal Fe), 3:31407 
Investigation of hydrogen embrittlement of high strength steel in 
deuterium water (0.30 C-0.98 Cr-1.0 Ni-0.80 Si-0.90 Mn and 0.28 
C-3.0 Cr-1.0 Ni-0.6 Mo-0.5 V-0.3 W-0.7 Si), 3:31410 
CHROMIUM-NICKEL STEELS/MECHANICAL PROPERTIES 
Hydrogen embrittlement of cathodically protected 15-SPH 
stainless steel, 3:31406 
CHROMIUM-NICKEL STEELS/STRESS CORROSION 
Hydrogen embrittlement of cathodically protected 15-5PH 
stainless steel, 3:31406 
Hydrogen embrittlement of PH13-8Mo steel (13 Cr-8 Ni-2 Mo-1 
Al-bal Fe), 3:31407 
Investigation of hydrogen embrittlement of high strength steel in 
deuterium water (0.30 C-0.98 Cr-1.0 Ni-0.80 Si-0.90 Mn and 0.28 
C-3.0 Cr-1.0 Ni-0.6 Mo-0.5 V-0.3 W-0.7 Si), 3:31410 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Effect of heterologous DNA on incidence of radiation lesions to 
a cell chromosomes of lethally irradiated animals (Rats), 
Incidence of chromosomal aberrations in rat myelokaryocytes 
during long-term repeated exposure to radiation (Gamma 
Radiation), 3:32025 
Radiobiology, 3:32007 (ERDA-tr-285/3) 
CHRYSENE/ABSORPTION SPECTROSCOPY 
Preliminary results from second-derivative absorption 
Fon applied to monitoring of PNA, 3:31726 (CONF- 
CIRCUIT BREAKERS/PERFORMANCE TESTING 
LMPV circuit breakers: operation of a 15-kA unit with 
Wendelstein VII A, and laboratory tests of the next breaker 


a. 3:32429 


See MOLLUSCS 
CLASSICAL MECHANICS/COMPUTER CODES 
CHILES 2: a finite element computer program that calculates the 
intensities of linear elastic singularities in isotropic and 
orthotropic materials, 3:32299 pes 77-1900) 
CLAUS PROCESS/THERMODYNAM 
Claus process: thermodynamics of ll production, 3:30279 
CLEAN COKE PROCESS/PROCESS DEVELOPMENT UNITS 
CLEAN COKE process: process development studies. Monthly 
report for October 1977, 3:30019 (FE-1220-31) 
CLIMATES/DATA COMPILATION 
California solar data manual, 3:30522 (LBL-5971) 
CLINCH RIVER BREEDER REACTOR/EVAPORATORS 
Clinch River Breeder Reactor Plant. DNB effects test program. 
Final report, 3:30857 (CRBRP-GEFR-00100) 
CLINCH RIVER BREEDER REACTOR/FUEL eading 
Clinch River Breeder Reactor Plant. Wire wrap claddin 
interaction in LMFBR fuel rods, 3:30853 (CRBRP-ARD-0149) 
ee RIVER BREEDER REACTOR/PRIMARY COOLANT 


= River Breeder Reactor Plant. Crack growth calculations 


bt ary piping of CRBRP, 3:30854 (CRBRP-ARD-0192) 
CLINCH RIVER! BREEDER REACTOR/REACTOR 


Clinch River Bre Breeder Reactor Plant Project. 1977 technical 
progress rt, 3:30855 (CRBRP-ARD-0211) 
CLINCH RIVER BREEDER REACTOR/REACTOR CONTROL 
SYSTEMS 
Clinch River Breeder Reactor: secondary control rod system, 
3:30947 (GEFR-SP-062) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
INSTRUMENTATION 
Analysis of ZPPR-5 source level flux monitor experiments, 
3:30875 (ORNL-5314) 
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CLINCH RIVER BREEDER REACTOR/REACTOR KINETICS 
Analysis of the ZPPR-7 critical experiments, 3:30856 (CRBRP- 
GEFR-00025) 
Clinch avd Breeder Reactor Plant Project. 1977 technical 
pears rt, 3:30855 (CRBRP-ARD-0211) 
CLINCH RIVER BREEDER REACTOR/REACTOR SAFETY 
Assessment of accident risks in the CRBRP. Volume 2. 
a dices, 3:31001 (CRBRP-1(Vol.2)) 
CLINCH RIVER BREEDER REACTOR/REACTOR VESSELS 
FFTF and CRBRP reactor vessels, 3:30847 (CONF-771217-9) 
CLINCH RIVER BREEDER REACTOR/RESEARCH 
PROGRAMS 
_ River Breeder Reactor Plant Project. 1977 technical 
a Fon mag 3:30855 (CRBRP-ARD-0211) 
CLINC R BREEDER REACTOR/SPACERS 
Clinch River Breeder Reactor Plant. Wire wrap cladding 
interaction in LMFBR fuel rods, 3:30853 (CRBRP-ARD-0149) 
CLINOPTILOLITE/SORPTIVE PROPERTIES 
ee filter for the decontamination of radioactive off-gas, 


CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
IUM/POLLUTION 
Effect of mercury on bacteria: protection and transmethylation, 
3:31853 (CONF-750929-) 


AL 
See also BITUMINOUS COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/AGGLOMERATION 

Advanced preparation techniques for removing ash-forming 

constituents from Iowa coals, 3:30169 (IS-ICP-5) 
COAL/AVAILABILITY 
Energy situation in the Community: situation 1976, outlook 1977 
(Booklet), 3:31163 
COAL/CALORIFIC VALUE 
Coal variability and sulfur compliance, 3:30112 (CONF-7710110-) 
COAL/CARBONIZATION 

CLEAN COKE process: process development studies. Monthly 
report for October 1977, 3:30019 (FE-1220-31) 

Coal conversion engineering studies and program analysis, 3:30040 
(ORNL-5295) 

COAL/CHARGES 

Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Final report, Parts 
I and II, 3:30225 (NP-23025) 

COAL/CHEMICAL BONDS 

Hydrogen bonding in asphaltenes and coal. Progress report, 

March 1, 1977-August 31, 1977, 3:30113 (COO-0063-5) 
COAL/CHEMICAL COMPOSITION 

Accuracy of analog registration in gamma-gamma logging, 
3:30157 (UCRL-Trans-1 1329) 

Characterization of bitumens and coals, 3:30116 

Coal variability and sulfur compliance, 3:30112 (CONF-7710110-) 

Comparison of solvent refined lignite with solvent refined 
bituminous coals, 3:30088 (FE-2211-7) 

Ozarks Region energy alternatives ana. Working Paper VIII. 
Environmental aspects of industrial coal utilization, 3:30208 
(NP-22937) 

Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and Sasol-type Fischer-Tropsch 
technologies, 3:30033 (FE-2447-9) 

Solvent refined coal (SRC) process. Monthly report, November 
1977, 3:30079 (FE-496-144) 

COAL/CLEANING 

Coal cleaning to remove trace elements prior to utilization, 
3:30022 (CONF-7710110-) 

Energy requirements for flue gas desulfurization, 3:30121 (CONF- 
7710110-) 

COAL/COMBUSTION 

Combustion of pulverized coal (Patent), 3:30212 

Fourth symposium on coal utilization, 3:30134 (CONF-7710110-) 

Gasification in pulverized coal flames. Second annual progress 
+ = Nd 1976-August 1977 (Pulverized coal), 3:30029 (FE- 

Improved model for anisotropic and multiple scattering of thermal 
— in pulverized coal combustion, 3:30211 (WSS/CI-77- 


MAP3S: studying the transport, transformation, and fate of 
atmospheric energy-related pollutants. Addendum: project 
listings for FY 1977, 3:31733 (DOE/EV-0008/2) 

Ozarks Region energy alternatives study. Working Paper VIII. 
Environmental aspects of industrial coal utilization, 3:30208 
(NP-22937) 

Process for reducing the fusion point of coal ash (Patent), 3:30213 
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Two-dimensional pulverized coal combustor model, 3:30209 
(SAND-77-1973C) 


COAL/COMBUSTION PRODUCTS 


Control of NO/sub x/ formation in tangentially coal-fired steam 
generators, 3:30137 (EPRI-SR-39) 

Dual register pulverized coal burner "a NO/sub x/ control 
device”, 3:30136 (EPRI-SR-39) 

Nitrogen oxides reduction, 3:30138 (EPRI-SR-39) 


COAL/COMBUSTION PROPERTIES 


Powdered coal-in-oil mixtures: ‘(CONF s — = Motors 
consortial oe. = 3:30204 1011 


a Masi, 3:30172 
ALUATIONS 
Industrial coal use: camtiiies and pollution control, 3:30222 
(CONF-7710110-) 
Modifications and costs of converting to low sulfur Western coals, 
3:31641 (CONF-7710110-) 


COAL/CO 


Method for — 


COAL/DESULFURIZATION 


Advaaced preparation techniques for removing ash-forming 
ys pol ~~ Iowa coals, 3:30169 (IS-ICP-5) 

Coal and line feasibility study. First monthly report, 6 
September 77-30 September 1977, 3:30037 (FE-2707-1) 
Using se pany to reduce the sulfur content of Iowa 

coal, 3:30023 (IS-ICP-16) 


COAL/ECONOMICS 


Ozarks Region energy alternatives study. Working Paper XV. 
Institutional aspects of industrial coal utilization, 3:30224 (NP- 
22943) 


COAL/ENVIRONMENTAL E 


FFECTS 
Ozarks Region energy alternatives study. Working Paper VIII. 
Environmental aspects of industrial coal utilization, 3:30208 
(NP-22937) 
Review <f the literature on leachates from coal storage piles, 
3:30170 (ORNL/TM-6186) 


COAL/FLOTATION 


Advanced preparation techniques for removing ash-forming 
constituents from Iowa coals, 3:30169 (IS-ICP-5) 


COAL/FLUIDIZED-BED COMBUSTION 


Analysis of fluidized-bed combustion of coal with limestone 
injection, 3:30216 

Application of FBC technology to industrial boilers, 3:30176 
(CONF-770447-P1) 

Battelle's multisolid fluidized-bed combustion (MS-FBC) process, 
3:30180 (CONF-770447-P1) 

Centrifugal fluidized combustion of coal, 3:30181 (CONF-770447- 
Pl) 


Combustion of coal in fluidized beds, 3:30215 

Combustion and desulfurization of coal in a fluidized bed of 
limestone, 3:30217 

Commercial application studies of fluidized bed combustion 
residue materials, 3:30198 (CONF-770447-P2) 

Comprehensive agricultural research program for fluidized bed 
combustion wastes, 3:30117 (CONF-770447-P2) 

Design status of an atmospheric pressure fluidized-bed 
combustion/component test and integration unit, 3:30183 
(CONF-770447-P2) 

Enhancement of sorbent utilization by the use of additives, 3:30199 
(CONF-770447-P2) 

Environmental assessment of residues from the fluidized bed 
combustion of coal and the gasification of high-sulfur fuel oils, 
3:30197 (CONF-770447-P2) 

Environmental control implications of generating electric power 
from coal. Technology status report. Volume I, 3:30132 (ANL/ 
ECT-1(Vol.1)) 

Experimental and engineering investigations for the development 
= fluidized bed combustion processes, 3:30186 (CONF-7/0447- 

2) 


Fluidized-bed combustion review (51 references), 3:30219 

Industrial application of fluidized-bed combustion, 3:30174 
(CONF-770447-P1) 

Investigation of corrosion performance of boiler and turbine alloys 
in fluidized bed combustion systems, 3:30195 (CONF-770447- 


P2) 

Multicell fluidized-bed boiler design, construction, and test 
3) Monthly progress status report No. 59, 3:30747 (FE- 
1237- 

NASA's pressurized fluidized bed, 3:30189 (CONF-770447-P2) 

Optimizing sorbent utilization in once-through atmospheric 
pressure fluidized bed combustion, 3:30118 (CONF. 770447-P2) 

— FBC studies I. Combustion, 3:30190 (CONF-770447- 


Pressurized FBC studies II. Sorbent regeneration and particulate 
control, 3:30201 (CONF-770447-P2) 

Pressurized fluidized bed coal combustion, 3:30218 

Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume II, 3:30182 (CONF-770447-P2) 

Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume I, 3:30175 (CONF-770447-P1) 


COAL/TRANSPORT 


Program for hot corrosion/erosion materials testin, sing for 
beth Ps) to fluidized bed coal combustion, 3:30194 (CONF- 
-P2 


Progress in EPA's fluidized-bed combustion environmental 
assessment and control technology development program, 
3:30193 (CONF-770447-P2 

Regenerable sorbents for fluidized bed combustion, 3:30200 
(CONF-770447-P2) 

Slug flow model for coal combustion with sulfur emission control 
by limestone or dolomite, 3:30203 (CONF-771 102-22) 

SO, absorption in fluidized bed combustion of coal effect of 
limestone particle size. Final report, 3:30205 (EPRI-FP-667) 

Sulfated limestone regeneration and general FBC support studies, 
3:30202 (CONF-770447-P2) 

COAL/HYDROGENATION 

Flash hydropyrolysis process for conversion of li ve to liquid 
—- gaseous products (Brookhaven’s Flash Hydropyrolysis), 

maine distribution and transfer in coal hydrogenation systems. 
Phase I. Quarterly report, September-November 1977, 3:30025 
(FE/2699-1) 

Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, July-September 1977, 
3:30030 (FE-2305-15) 

Nature and origin of asphaltenes in ae coals. Annual report 
(55 references), 3:30072 (EPRI-AF-252) 

Process for coal liquefaction using electrodeposited catalyst 
(Patent), 3:30098 

oo of gaseous fuels from coal in the fast fluidized bed, 


3:30070 
COAL/IN-SITU RETORTING 

Process for in situ conversion of coal or the like into oil and gas 

(Patent), 3:30099 
COAL/LAND TRANSPORT 

Analysis of the fugitive dust problem associated with the surface 

mining of Iowa coal, 3:30161 (IS-ICP-59) 
COAL/LEACHING 

Coal cleaning for compliance with SO2 emissions regulations, 
3:30021 (CONF-7710110-) 

Review of the literature on leachates from coal storage piles, 
3:30170 (ORNL/TM-6186) 

COAL/MARKET 

Coal markets and transportation problems, 3:30221 (CONF- 
7710110-) 

Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Final report, Parts 
I and II, 3:30225 (NP-23025) 

COAL/MEETINGS 
Fourth symposium on coal utilization, 3:30134 (CONF-7710110-) 
COAL/PNEUMATIC TRANSPORT 
Coal and gas pipeline feasibility study. First monthly as 
September 1977-30 September 1977, 3:30037 (FE-2707-1) 
COAL/PYROLYSIS 
Coal ea by hot solids from a fluidized bed combustor. 
uarterly progress report, June 1, 1977-August 31, 1977, 
3:30107 (MIT /2295/T 27-1) 

Combustion of hot gases of low calorific power (Patent), 3:30109 

Flash hydropyrolysis process for conversion of lignite to liquid 
— — products (Brookhaven’s Flash Hydropyrolysis), 

11 
Method for gasifying coal (Patent), 3:30172 
COAL/SOLVENT EXTRACTION 

Bench scale coal liquefaction studies. Final reports, February 
1978, 3:30073 (EPRI-AF-612) 

Miscellaneous autoclave liquefaction studies, RP-779-7, 3:30075 
(EPRI-AF-612) 

COAL/SPONTANEOUS COMBUSTION 
Theoretical basis of the spontaneous combustion of coal, 3:30214 
COAL/STORAGE 

Coal mine-coal conversion plant: interface evaluation and 
conceptual design. Volume II. Final report, 3:30160 (FE-2370- 
16(Vol.2)) 

Coal storage at industrial plants, 3:30236 

Experimental study of leachate from stored solids. Quarterly 
report, June 1, 1977-January 1, 1978, 3:30125 (ORNL/TM-6304) 

Modifications and costs of converting to low su.fur Western coals, 
3:31641 (CONF-7710110-) 

Ozarks Region energy alternatives study. Working Paper XV. 
~~ aspects of industrial coal utilization, 3:30224 (NP- 
2294 

Review of the literature on leachates from coal storage piles, 
3:30170 (ORNL/TM-6186) 

COAL/STRUCTURAL MODELS 
Comparison of solvent refined lignite with solvent refined 
bituminous coals, 3:30088 (FE-2211-7) 
COAL/TRANSPORT 
Clean energy from Alaskan coals, 3:30103 
Comolioy and transportation problems, 3:30221 (CONF- 
1 





COAL/VISCOSITY 


Coal mine-coal conversion plant: interface evaluation and 
conceptual design. Volume II. Final report, 3:30160 (FE-2370- 
16(Vol.2)) 

Coal mi conversion plant interface evaluation and 


mine-coal 
conceptual design. Final report. Volume I. Interface overview 
and economic analysis, 3:30031 (FE-2370-16(Vol.1)) 
Energy requirements for flue gas desulfurization, 3:30121 (CONF- 
7710110- 
Fourth symposium on coal utilization, 3:30134 (CONF-7710110-) 
Ozarks Region energy alternatives study. Working Paper XV. 
Institutional aspects of industrial coal utilization, 3:30224 (NP- 


IEPOSITS/EXPLORATION 

Preliminary report on 1976 drilling of coals in Campbell and 
Sheridan counties, Wyoming; and Big Horn, Dawson, McCone, 
Richland, Roosevelt, Rosebud, Sheridan, and Wibaux counties, 
Montana, 3:30156 (USGS-OFR-77-283) 

COAL DEPOSITS/GAMMA LOGGING 

Preliminary report on 1976 drilling of coals in Campbell and 
Sheridan counties, Wyoming; and Big Horn, Dawson, McCone, 
Richland, Roosevelt, Rosebud, Sheridan, and Wibaux counties, 
Montana, 3:30156 (USGS-OFR-77-283) 

COAL DEPOSITS/GAMMA-GAMMA LOGGING 

Accuracy of analog registration in gamma-gamma logging, 

3:30157 (UCRL-Trans-11329) 
COAL DEPOSITS/MAPS 
Electromagnetic wave method for mapping subterranean earth 
formations (Patent), 3:30051 
COAL DEPOSITS/MORPHOLOGY 
Zonality of coal deposits, 3:30158 
COAL EXTRACTS/HYDROGENATION 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Interim technical progress report, 
3:30085 (FE-2038-17) 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Monthly technical progress report, 
January, 3:30086 (FE-2038-21) 

COAL EXTRACTS/REFINING 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Interim technical progress report, 
3:30085 (FE-2038-17) 

COAL FINES/AGGLOMERATION 
Apparatus for the gasification under pressure of bituminous coal 
especially of fine coal in a or (Patent), 3:30049 
COAL FINES/COMBUSTIO 
interim report: diagnostics assessment for advanced power 
systems, 3:30734 (SAND-78-8206) 
COAL FINES/DRYING 

Dewatering tailings and coal fines by centrifugation, 3:30168 
(CONF-7710110-) 

COAL GAS/CHEMICAL COMPOSITION 

Ceramic peer, pme rg —— Fifth — poet 

rogress r or anuary 1978 throu ebruary 
7, 1978, 3: (FE/2664-5) 


COAL GAS/COMBUSTION 
NO/sub x/ formation in low and intermediate btu coal gas 
turbulent-diffusion flames, 3:30206 (EPRI-SR-39) 
COAL GASIFICATION 
See also BI-GAS PROCESS 
COED PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
SYNTHANE PROCESS 
WINKLER PROCESS 
— a os pipeline feasibility study. First monthly report, 6 
77-30 September 1977, 3:30037 (FE-2707-1) 
Cont retreatment and gasification process (Patent), 3:30048 
G tion in pulverized coal flames. Second annual progress 
= Nad 1976-August 1977 (Pulverized coal), 3:30029 (FE- 


Method and a tus desulphurizing in the gasification of 
coal (Patent) 3:3004 

Method for tc oe (Patent), 3:30172 

Process for producing a gas which can be substituted for natural 


gas (Patent), 3:30046 
COAL GASIFICATION/CATALYSTS 
Alkali metal catalyst recovery system (Patent), 3:30050 
Chemical oe rocess research and development, 3:30038 (LBL-5299) 
COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Chemical process research and develo: t, 3:30038 (LBL-5299) 
COAL GA IFICATION/COMPARA. EVALUATIONS 
Ozarks Region energy alternatives study. Working Paper XIV. 
Coal conversion technologies, 3:30039 (NP-22944) 


ERA Vol. 3, No. 13 


COAL GASIFICATION/ECONOMICS 

Nuclear process heat (VHTR) commercialization study. Volume 

I. Final report, 3:30927 (GA-A-14668) 
COAL GASIFICATION/EFFICIENCY 

Analysis of coal hydrogasification processes. Monthly technical 
progress report, 1 February-28 February 1978, 3:30035 (FE- 
2565-12) 

COAL GASIFICATION/ENVIRONMENTAL EFFECTS 

Application of high-pressure liquid chromatography (HPLC) and 
gas chromatography (GC) to the analysis of polycyclic aromatic 
hydrocarbons in fossil fuel conversion processes, 3:30231 
(CONF-770361-) 

Potentials of correlation absorption spectroscopy for real-time 
monitoring of PNA emissions, 3:30233 (CONF-770361-) 

Task summary report V: the design and implementation of an 
environmental monitoring program for ERDA fossil fuel 
facilities, 3:30151 (TID-27935) 

COAL GASIFICATION/EVALUATION 
IGT low-Btu gas process: design and economics, 3:30064 
COAL GASIFICATION/FEASIBILITY STUDIES 
Nuclear process heat ) commercialization study. Volume 
I. Final report, 3:30927 (GA-A-14668) 
COAL GASIFICATION/FLUIDIZED BED 
ison of recirculating fluidized bed performance in two- 
dimensional and three-dimensional beds, 3:30069 

Production of gaseous fuels from coal in the fast fluidized bed, 

3:30070 


COAL GASIFICATION/FUEL FEEDING SYSTEMS 

Apparatus for the gasification under pressure of bituminous coal 

ially of fine coal in a generator (Patent), 3:30049 
COAL GASIFICATION/PILOT PLANTS 

Experimental and process design study of a high rate gasification 
process. Quarterly technical report No. 14, July-September 
1977, 3:30027 (FE-1548-14) 

COAL GASIFICATION/SLAGS 

Petrochemistry of coal ash slags. I. Formation of melilite and a 
~~. _— glass from a calcium-rich, silica-deficient slag, 
3:3005 

reeomamely of coal ash slags. II. gry of viscosity with 
composition and petrographic class, 3:300: 

COAL GASIFICATION/WASTE DISPOSAL 

Experimental study of leachate from stored solids. Quarterly 
report, June 1, 1977-January 1, 1978 (Landfilling solid residues 
from coal gasification facilities; coal storage pile), 3:30125 
(ORNL/TM-6304) 

COAL GASIFICATION PLANTS/AIR POLLUTION MONITORS 

Infrared monitors for industrial applications, 3:30234 (CONF- 
770361-) 

COAL GASIFICATION PLANTS/BIBLIOGRAPHIES 

Synthetic fuels: oil shale, coal, oil sands, 3:30018 

COAL GASIFICATION PLANTS/COMPARATIVE 

EVALUATIONS 

Economic evaluation by ERDA of alternative fossil energy 
technologies, 3:30061 

COAL GASIFICATION PLANTS/CORROSION PROTECTION 

Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels. Monthly 
report, 1 January-31 January 1978, 3:30036 (FE-2592-4) 

COAL GASIFICATION PLANTS/DESIGN 

Experimental and process design study of a high rate gasification 
process. Quarterly technical report No. 14, July-September 
1977, 3:30027 (FE-1548-14) 

Pipeline gas from coal-hydrogenation (IGT hydrogasification 

process). Project 9000 monthly status report, January 1-January 
ot, 1978, 3:30032 (FE-2434-26) 

——— of gaseous fuels from coal in the fast fluidized bed, 
3:3007 

Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and Sasol-type Fischer-Tropsch 
technologies, 3:30033 (FE-2447-9) 

Synthesis gas demonstration plant program. First quarterly 
technical progress report, 26 August 1977-31 December 1977, 
3:30041 (TID-28192) 

COAL GASIFICATION PLANTS/ECONOMICS 

Economic comparison of synthetic fuels: gasification and 
liquefaction, 3:30062 

Sa and economics of industrial fuel gas from coal, 

: 8 
COAL GASIFICATION PLANTS/EROSION 

Development of coatings for corrosion/erosion protection of 

internal components of coal gasification vessels. Monthly 
report, 1 January-31 January 1978, 3:30036 (FE-2592-4) 
COAL GASIFICATION PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Design considerations for development of a commerical fluidized 
bed agglomerating combustor-gasifier, 3:31648 
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COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Coal pump development and technical support. Quarterly project 
report, 4 July-2 October 1977. Report No. 4, 3:30171 (TID- 
28208) 
COAL GASIFICATION PLANTS/PLANNING 
Coal mine-coal conversion plant interface evaluation and 
conceptual design. Final report. Volume I. Interface overview 
and economic analysis, 3:30031 (FE-2370-16(Vol.1)) 
COAL GASIFICATION PLANTS/POLLUTION CONTROL 
Occupational safety and health considerations at coal conversion 
facilities: planning and implementation, 3:30227 (CONF-770361- 


COAL GASIFICATION PLANTS/SAFETY 
Occupational safety and health considerations at coal conversion 
facilities: planning and implementation, 3:30227 (CONF-770361- 


COAL GASIFICATION PLANTS/SITE SELECTION 
National coal utilization assessment, 3:30220 (CONF-7710110-) 
Synthesis gas demonstration ope program. First quarterly 

technical progress report, 
3:30041 (TID-28192) 
= and economics of industrial fuel gas from coal, 


6 August 1977-31 December 1977, 


COAL GASIFICATION PLANTS/WASTE WATER 
Manual of methods: preservation and analysis of coal gasification 
wastewaters, 3:30034 (FE-2496-8) 
COAL INDUSTRY 
See also MINERAL INDUSTRY 
COAL INDUSTRY/COORDINATED RESEARCH PROGRAMS 

Approach to government/industry investment participation in 

1) energy projects. Report No. 1-702, 3:30017 (FE/ 
17-2 
COAL INDUSTRY/DUSTS 

Analysis of the fugitive dust problem associated with the surface 
mining of Iowa coal, 3:30161 (IS-ICP-59) 

COAL INDUSTRY/ENERGY SOURCE DEVELOPMENT 

Potential radioactive pollutants resulting from expanded energy 
programs. Final report, 3:31789 (PB-272519) 

COAL INDUSTRY/ENVIRONMENTAL EFFECTS 

Coal markets and transportation problems, 3:30221 (CONF- 
7710110-) 

COAL INDUSTRY/FORECASTING 

Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Final report, Parts 
I and II, 3:30225 (NP-23025) 

COAL LIQUEFACTION 
See also COED PROCESS 
H-COAL PROCESS 
IN-SITU LIQUEFACTION 
SRC-II PROCESS 
SYNTHOIL PROCESS 

Process for hydroliquefying coal or like carbonaceous solid 
materials (Patent), 3:30100 

Relative advantages of coal conversion routes for electric power 
generation (1980s), 3:30102 

COAL LIQUEFACTION/BENCH-SCALE EXPERIMENTS 
Coal liquefaction studies using phosphoric acid at moderate 
temperatures and pressures, 3:30094 (LBL-6858) 
COAL LIQUEFACTION/BIBLIOGRAPHIES 
Synthetic fuels: oil shale, coal, oil sands, 3:30018 
COAL LIQUEFACTION/CATALYSTS 

Chemical process research and development, 3:30038 (LBL-5299) 

Process for coal liquefaction using electrodeposited catalyst 
(Patent), 3:30098 

COAL LIQUEFACTION/CHEMICAL REACTION KINETICS 

Chemical process research and development, 3:30038 (LBL-5299) 

COAL LIQUEFACTION/CHEMISTRY 

Coal liquefaction studies using phosphoric acid at moderate 
temperatures and pressures, 3:30094 (LBL-6858) 

Hydrogenolysis of a sub-bituminous coal with molten zinc 
chloride solutions, 3:30093 (LBL-5948) 

COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 

Ozarks Region energy alternatives study. Working Paper XIV. 
Coal conversion technologies, 3:30039 (NP-22944) 

COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 

Application of high-pressure liquid chromatography (HPLC) and 
gas chromatography (GC) to the analysis of polycyclic aromatic 
hydrocarbons in fossil fuel conversion processes, 3:30231 
(CONF-770361-) 

Current state-of-the-art paper-tape detection technology, 3:30232 
(CONF-770361-) 

Task summary report V: the design and implementation of an 
environmental monitoring program for ERDA fossil fuel 
facilities, 3:30151 (TID-27935) 

COAL LIQUEFACTION/FEASIBILITY STUDIES 

Clean energy from Alaskan coals, 3:30103 

COAL LIQUEFACTION/PILOT PLANTS 

Coal liquefaction pilot plant, Cresap, West Virginia. Monthly 

technical progress report, January 1978, 3:30081 (FE-1517-60) 


COAL LIQUIDS/REFINING 


COAL LIQUEFACTION/RESEARCH PROGRAMS 
Coal conversion process development, 3:30095 (ORNL-5295) 
COAL LIQUEFACTION PLANTS/CAPITAL 
Advance coal liquefaction design project: capital cost validation, 
3:30083 (FE-1759-4) 
COAL LIQUEFACTION PLANTS/COMPARATIVE 
EVALUATIONS 
Economic evaluation by ERDA of alternative fossil energy 
technologies, 3:30061 
COAL LIQUEFACTION PLANTS/COST 
Commercial conceptual design and commercial feasibility 
evaluation for clean boiler fuel facility. Capital cost escalation 
and validation of DRAVO report/cost estimate, February 1976, 
3:30082 (FE-1759-3) 
COAL LIQUEFACTION PLANTS/DESIGN 
Advance coal liquefaction design project: capital cost validation, 
3:30083 (FE-1759-4) 
Commercial conceptual design and commercial feasibility 
evaluation for clean boiler fuel facility. Capital cost escalation 
and validation of DRAVO report/cost estimate, February 1976, 
3:30082 (FE-1759-3) 
COAL LIQUEFACTION PLANTS/ECONOMICS 
Economic comparison of synthetic fuels: gasification and 
liquefaction, 3:30062 
COAL LIQUEFACTION PLANTS/GAS COMPRESSORS 
Analysis of valve springs from hydrogen compressor at Solvent 
Refined Coal Plant, Wilsonville, Alabama, 3:30096 (ORNL/ 
TM-6179) 
COAL LIQUEFACTION PLANTS/MEDICAL 
SURVEILLANCE 
Coal conversion and industrial hygiene, 3:30228 (CONF-770361-) 
COAL LIQUEFACTION PLANTS/PLANNING 
Coal mine-coal conversion plant interface evaluation and 
conceptual design. Final report. Volume I. Interface overview 
and economic analysis, 3:30031 (FE-2370-16(Vol.1)) 
COAL LIQUEFACTION PLANTS/POLLUTION CONTROL 
Occupational safety and health considerations at coal conversion 
facilities: planning and implementation, 3:30227 (CONF-770361- 


COAL LIQUEFACTION PLANTS/SAFETY 
Occupational safety and health considerations at coal conversion 
facilities: planning and implementation, 3:30227 (CONF-770361- 


COAL LIQUEFACTION PLANTS/SITE SELECTION 
National coal utilization assessment, 3:30220 (CONF-7710110-) 
COAL LIQUIDS/CHEMICAL COMPOSITION 
Solvent refined coal (SRC) process. Monthly report, November 
1977, 3:30079 (FE-496-144) 
COAL LIQUIDS/CHEMICAL PROPERTIES 
Solvent refining of Indiana V coal and North Dakota lignite. Final 
report, 3:30077 (EPRI-AF-666) 
COAL LIQUIDS/COMBUSTION 
Second interim report: diagnostics assessment for advanced power 
systems, 3:30734 (SAND-78-8206) 
COAL LIQUIDS/DEASHING 
Solvent refined coal (SRC) process. Operation of solvent refined 
coal pilot plant, Wilsonville, Alabama. Quarterly technical 
progress report, January-March 1977, 3:30089 (FE-2270-19) 
COAL LIQUIDS/FILTRATION 
Filering coal-derived oil through a filter media precoated with 
particles partially solubilized by said oil (Patent), 3:30101 
Filtration process and equipment studies for coal liquefaction 
processes. Monthly report for January 1978, 3:30084 (FE-2007- 
43 


) 
COAL LIQUIDS/FRACTIONATION 
Nature and origin of asphaltenes in processed coals. Annual report 
(55 references), 3:30072 (EPRI-AF-252) 
COAL LIQUIDS/HYDROCRACKING 
Upgrading of coal liquids. Monthly Technical Progress Report, 
3:30090 (FE-2566-09) 
COAL LIQUIDS/HYDROGENATION 
Process for hydroliquefying coal or like carbonaceous solid 
materials (Patent), 3:30100 
Upgrading of coal liquids. Monthly Technical Progress Report, 
3:30090 (FE-2566-09) 
Upgrading of coal liquids. Monthly technical progress report, 
3:30091 (FE-2566-10) 
COAL LIQUIDS/MOLECULAR WEIGHT 
Nature and origin of asphaltenes in processed coals. Annual report 
(55 references), 3:30072 (EPRI-AF-252) 
COAL LIQUIDS/PURIFICATION 
— contaminant from hydrocarbonaceous fluid (Patent), 
0097 
COAL LIQUIDS/RECYCLING 
Process for coal liquefaction using electrodeposited catalyst 
(Patent), 3:30098 
COAL LIQUIDS/REFINING 
Bench scale coal liquefaction studies. Final reports, February 
1978, 3:30073 (EPRI-AF-612) 








COAL LIQUIDS/STRUCTURAL CHEMICAL ANALYSIS 


ee coal derived liquids by K VB process, RP779-10. Final 
report, 3:30076 (EPRI-AF-612) 
COAL LIQUIDS/STRUCTURAL CHEMICAL ANALYSIS 

Nature and origin of asphaltenes in processed coals. Annual report 
(55 references), 3:30072 (EPRI-AF-252) 

COAL LIQUIDS/USES 

Characteristics of conventional fuels from non-petroleum sources: 
an experimental study, 3:31335 

Coal as a source of automotive fuels, 3:31332 

COAL MINERS/RESPIRATORY SYSTEM DISEASES 
Current data on pneumoconiosis in Lorraine coal miners, 3:32180 
COAL MINERS/WORKING CONDITIONS 
a for protecting of coal mine workers (Patent), 3:30235 
MINES/ACID MINE DRAINAGE 

Underground mine drainage control Snowy Creek-Laurel Run, 
West Virginia, feasibility study. Report for Jul 73-Mar 77, 
3:30144 (PB-272605) 

COAL MINES/CLOSURES 
Long-term environmental effectiveness of close down procedures: 
=e coal mines. Final report, 3:30163 (PB- 
COAL MINES/FiRE PREVENTION 
Theoretical basis of the spontaneous combustion of coal, 3:30214 
COAL MINES/LIFE-CYCLE COST 
—— mine model (Generic feedback-loop model), 
COAL MINES/LIGHTING SYSTEMS 
North American Coal Corporation's Illumination Program, 
3:30159 (CONF-77 1024-4) 
COAL MINES/SAFETY STANDARDS 
Safety principles in coal and shale mines, 3:30166 
COAL MI /SIMULATION 
ee mine model (Generic feedback-loop model), 
31 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
COAL MINING/ENVIRONMENTAL IMPACTS 

Surface mine pol!ution abatement and land use impact 
investigation. Volume I. An introduction to the Eastern 
Kentucky area and its data characteristics. Final report, 3:30146 
(PB-272959) 

Surface mine pollution abatement and land use impact 
investigation. Volume II. Watershed ranking nites of the 
ri A analysis of the study area. Final report, 3:30147 (PB- 

Surface mine pollution abatement and land use impact 
investigation. Volume III. Considerations of po mining land 
use, mine inventory and abatement plan for the quicksand 
watershed. Final report, 3:30148 (PB-272961) 

Surface mine pollution abatement and land use impact 
investigation. Volume IV. An investigation of alternative data 
— with a recommendation for a statewide environmental 

e and retrieval system. Final report, 3:30149 (PB-272962) 
COAL NING/FORECASTING 

Coal markets and transportation problems, 3:30221 (CONF- 
7710110-) 

National coal utilization assessment, 3:30220 (CONF-7710110-) 

Ozarks Region energy alternatives study. Working Paper VI.A. 
Assessment of coal supply, 3:30223 —s 

COAL MINING/GROUND SUBSID 
oo and mining related a eng summary of research 
rogram. Final report, 3:30145 (PB-272724) 
COAL MINING/PLANNING 

Coal mine-coal conversion plant interface evaluation and 
conceptual design. Final report. Volume I. Interface overview 
and economic analysis, 3:30031 (FE-2370-16(Vol.1)) 

COAL MINING/PRODUCTION 
National coal utilization assessment, 3:30220 (CONF-7710110-) 
COAL MINING/PRODUCTIVITY 
Ozarks Region energy alternatives study. Working Paper VI.A. 
Assessment of coal supply, 3:30223 (NP-22940) 
ae en MINING/SOCIO-ECONOMIC FACTORS 
rt on anthracite open pit mining: a feasibility —_, Part V. 
(SRO) ames impact simulation. Report exhibit No. 5, 3:30150 
COAL PREPARATION/CENTRIFUGES 

Dewatering tailings and coal fines by centrifugation, 3:30168 
(CONF-7710110-) 

COAL PREPARATION/TECHNOLOGY ASSESSMENT 

Environmental control implications of generating electric power 
from coal. a status report. Volume I, 3:30132 (ANL/ 
ECT-1(Vol.1)) 

COAL DAL PREPARATION/WASTE DISPOSAL 
—_——— — coal fines by centrifugation, 3:30168 
NCONF: 1011 
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COAL PREPARATION PLANTS/WASTE WATER 
Static bioassay — of Iowa Coal Beneficiation Plant magnetite- 
catfish (Ictalurus punctatus), 3:30142 (IS- 


Reserve base of bituminous coal and anthracite for underground 
mining in the eastern United States, 3:30154 (BM-IC-8655) 
COAL T. GASIFICATION 
Process for _—* gas which can be substituted for natural 
(Patent), 3: 
” Sa COAL LI LIQUIDS” 


COAL-FIRED IENERATORS 


os MHD generator: a parametric study, 3:31195 (SAND-77- 
1951) 


COAL-FIRED MHD GENERATORS/MHD CHANNELS 
Progress in channel development for direct coal fired MHD 
(Mark VI), 3:31196 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 
Description of the direct coal-fired MHD facility at the University 
of Tennessee Space Institute, 3:31194 
Design of the Montana Magnetohydrodynamics Component 
Development and Integration Facility, 3:31193 
IONS, POWER 
statistics for large arrays of wind turbines (Great 
Pacific Coast regions). Annual oN report, May 
1, 1976-April 30, 1977, 3: 30696 (RLO/2439-7 
COATED PARTICLES/FISSION PRODUCT oo 
HTGR fuels and core development program. Quarterly Tess 
— ty the period ending November 30, 1977, 3: 30829 GA- 
A- 
COATED FUEL looms dovbaeaesl aan Gaiaaee er age 
HTGR fuels and core development program. _ 
report for the period ending November 30, rns 3: Oe 29 (GA- 
A-14744) 
COATINGS 
See also PAINTS 
PROTECTIVE COATINGS 
COATINGS/FABRICATION 
Development of coatings for corrosion/erosion protection of 
—— components of coal gasification vessels. Monthly 
rt, 1 January-31 January 1978, 3:30036 (FE-2592-4) 
COA’ NGS/LASER-RADIATION HEATING 
Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels. Monthly 
report, 1 January-31 January 1978, 3:30036 (FE-2592-4) 
COBALT/ACTIVATION ANALYSIS 
Metals in the water, sediments, and biota of the Haw and New 
Hope Rivers, North Carolina, 3:31870 (PB-272629) 
COBALT/BIOLOGICAL EFFECTS 
Microbiological effects of metal ions in Chesapeake Bay water and 
sediment, 3:32074 
COBALT/CATALYTIC EFFECTS 
Chemistry of li ws a Quarterly report, July- 
tember 197 87 (FE-2211-7) 
COBALT/ECOLOGICAL CONCENTRATION 
Distribution of metals in lake sediments of the Adirondack Region 
of New York State, 3:31855 (CONF-750929-) 
— —_ accumulation in the sediments of a Washington lake, 
:3187 
COBALT/TITRATION 
Determination of complexable metals by chelometric titration, 
3:31435 (ARH-ST-138) 
COBALT/WATER CHEMISTRY 
Fluorometric evidence for the reaction of heavy metals with pore- 
water organics, 3:31859 (CONF-750929-) 
COBALT 57/TISSUE DISTRIBUTION 
Argonne National Laboratory 60 inch cyclotron (Isotope 
production for radiopharmaceutical preparation), 3:31954 
COBALT 60/BIOLOGICAL ACCUMULATION 
Availability of sediment-bound cobalt, silver, and zinc to a 
deposit-feeding clam (®°Co, /sup 110m/Ag, ® Zn, Macoma 
balthica), 3:31886 (CONF-750929-) 
COBALT 60/DISTRIBUTION FUNCTIONS 
Behaviors of radionuclides in wet underground soil, 3.30435 
(ORNL-tr-4595) 
COBALT 60/ENVIRONMENTAL EFFECTS 
Radionuclides in Canada goose eggs, 3:31887 (CONF-750929-) 
COBALT BASE ALLOYS/MATERIALS TESTING 
Investigation of corrosion performance of boiler and turbine alloys 
— bed combustion systems, 3:30195 (CONF-770447- 
COBALT BASE ALLOYS/WEAR RESISTANCE 
Microstructural effects in abrasive wear. Quarterly p 
report, 15 September-15 December 1977, 3:31359 $0 (CO0-4246-3) 
COBALT COMP ES/CHEMICAL REACTION KINETICS 
Dynamics of inters Tsystem crossing processes in solution for six- 
coordinate d°, d®, and d’ spin-equilibrium metal complexes of 
iron(III), iron(II), and cobalt(II), 3:31457 
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COED PROCESS/ECONOMICS 
Preliminary economic — oil and power by COED-based 
coal conversion, 3:30104 
COFFEE 
See BEVERAGES 
CO-GENERATION/IMPLEMENTATION 
Impact of selected energy conservation technologies on baseline 
emands, 3:31137 (BNL-50745) 
IKE/MECHANICAL PROPERTIES 
CLEAN COKE process: process development studies. Monthly 
report for October 1977, 3:30019 (FE-1220-31) 
COKE/OXIDATION 
Spent catalyst regeneration with internal and external regenerated- 
catalyst recycle means (Patent), 3:30278 
COKE OVENS/GASEOUS WASTES 
Size distribution of polycyclic aromatic hydrocarbon containing 
on articles from a coke oven emission source, 3:31776 


See COAL GAS 
COLD TRAPS/PERFORMANCE 
Impurity interaction analysis in mesh-packed cold traps 
MFBR), 3:30889 
ILLECTIVE ACCELERATORS/RESEARCH PROGRAMS 
Collective ion acceleration, 3:31681 (LA-7148-PR) 
COLLIERIES 
See COAL MINES 
COLLOIDS 
See also MICELLAR SYSTEMS 
COLLOIDS/FLOCCULATION 
Conditioning of geothermal brine effluents for injection: use of 
coagulants, 3:30668 (UCID-17716) 
COLONIES 
See POPULATIONS 
COLOR MODEL 
Why is there charm strangeness color and all that, 3:32228 
(FERMILAB-Conf-77/93-THY) 
COLOR MODEL/HADRONS 
Theory of hadron spectroscopy: colorspin and multiquark 
troscopy, 3:32235 (BNL-50598) 
COLORADO/AGRICULTURAL WASTES 
Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 
COLORADO/URANIUM DEPOSITS 
Uranium abundances and distribution in associated glassy and 
crystalline rhyolites of the western United States, 3:30336 
COLUMBIA RIVER/CONTAMINATION 
Radionuclides in Canada goose eggs, 3:31887 (CONF-750929-) 
COLUMBIA RIVER/ECOLOGY 
Man’s impact on the Columbia River stocks of salmon, 3:31836 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/AIR POLLUTION 
ABATEMENT 
Overview of water injection for NO/sub x/ control, 3:31501 
(EPRI-SR-39) 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Coal fired combined cycle development program, 3:30728 
(CONF#770447-P 1) 
Pressurized fluidized bed pilot electric plant, 3:30729 (CONF- 
770447-P1) 
COMBINED-CYCLE POWER PLANTS/ECONOMICS 
= turbine electric plant construction cost and annual production 
expenses. First annual supplement, 1973, 3:30732 (FPC-S-254) 
COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Task summary report V: the design and implementation of an 
environmental monitoring program for ERDA fossil fuel 
facilities, 3:30151 (TID-27935) 
COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Comparative assessment of orbital and terrestrial central power 
plants, 3:30571 
COMBINED-CYCLE POWER PLANTS/FEASIBILITY 
STUDIES 
Coal fired combined cycle development program, 3:30728 
(CONF-770447-P 1) 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Gas turbine electric plant construction cost and annual production 
expenses. First annual supplement, 1973, 3:30732 (FPC-S-254) 
High temperature turbine technology program. Phase 1, 3:30730 
(FE-2291-16) 
High temprature turbine technology program. Phase 1, 3:30731 
(FE-2291-17) 
COMBINED-CYCLE POWER PLANTS/MHD GENERATORS 
Comparative evaluation of technical and economic indices for 
ae a. thermionic toppers for steam turbine facilities, 


COMMODITIES/TRANSPORT 


Evaluation of MHD-thermionic-steam cycles, 3:30739 
COMBINED-CYCLE POWER PLANTS/PILOT PLANTS 
Pressurized fluidized bed pilot electric plant, 3:30729 (CONF- 
770447-P1) 
COMBINED-CYCLE POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Comparative assessment of orbital and terrestrial central power 
plants, 3:30571 
COMBINED-CYCLE POWER PLANTS/THERMIONIC 
CONVERTERS 
Comparative evaluation of technical and economic indices for 
MHD and thermionic toppers for steam turbine facilities, 
3:30735 
Evaluation of MHD-thermionic-steam cycles, 3:30739 
Increased central station power plant efficiency with a thermionic 
topping system, 3:30738 
COMBINED-CYCLE POWER PLANTS/WASTE HEAT 
UTILIZATION 
Combined diesel-organic Rankine-cycle power plant, 3:30737 
Development status: binary Rankine cycle waste heat recovery 
system, 3:30736 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/CATALYSTS 
Catalytically-supported thermal combustion for emission control, 
3:31503 (EPRI-SR-39) 
COMBUSTION/RESEARCH PROGRAMS 
Energy use and conservation, 3:31206 (LBL-5299) 
COMBUSTION KINETICS/RESEARCH PROGRAMS 
Rate coefficients of combustion/fuel conversion reactions by high- 
temperature photolysis. Progress report, January 1, 1977-August 
31, 1977, 3:31500 (COO/4169-1) 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
Effects of alternate fuels. Report No. 2. Analysis of basic 
refractories degraded by residual oil combustion products, 
3:30299 (ORNL/TM-6088) 
COMBUSTORS 
See also BURNERS 
COMBUSTORS/AIR POLLUTION ABATEMENT 
Dry NO/sub x/ control techniques, 3:31502 (EPRI-SR-39) 
COMBUSTORS/DESIGN 
Combustion of hot gases of low calorific power (Patent), 3:30109 
Combustion of pulverized coal (Patent), 3:30212 
COMBUSTORS/ENVIRONMENTAL EFFECTS 
Task summary report V: the design and implementation of an 
environmental monitoring program for ERDA fossil fuel 
facilities, 3:30151 (TID-27935) 
COMBUSTORS/RESEARCH PROGRAMS 
Closed Gas Turbine Heater program. Third quarterly technical 
progress report, October 3, 1977-December 31, 1977, 3:30749 
(TID-28206) 
High temperature turbine technology program. Phase 1, 3:30730 
(FE-2291-16) 
High temprature turbine technology program. Phase 1, 3:30731 
(FE-2291-17) 
Second interim report: diagnostics assessment for advanced power 
systems, 3:30734 (SAND-78-8206) 
COMBUSTORS/TEMPERATURE DISTRIBUTION 
Statistical analysis of the temperature distributions of the products 
of combustion of gas turbine plant combustors, 3:30754 
COMMERCIAL BUILDINGS/AIR CONDITIONING 
Heat pump and water on the rocks, 3:31212 (CONF-761052-) 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
Stirling total energy systems study. Final report, May 15, 1976- 
June 13, 1977, 3:31217 (HCP/T2947-1) 
COMMERCIAL BUILDINGS/PHOTOVOLTAIC POWER 
PLANTS 
Photovoltaic systems concept study. Final report. Volume I, 
3:30561 (ALO/2748-12(Vol.1)) 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 
DOE facilities solar design handbook, 3:30607 (DOE/AD-0006/1) 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 
DOE facilities solar design handbook, 3:30607 (DOE/AD-0006/1) 
COMMERCIAL BUILDINGS/SPACE HEATING 
Heat pump and water on the rocks, 3:31212 (CONF-761052-) 
COMMERCIAL BUILDINGS/TOTAL ENERGY SYSTEMS 
Stirling total energy systems study. Final report, May 15, 1976- 
June 13, 1977, 3:31217 (HCP/T2947-1) 
COMMERCIAL SECTOR/ICES 
Potential energy savings in commercial/residential communities 
based on integrated systems design, 3:31140 (CONF-771120-21) 
COMMERCIAL SECTOR/TOTAL ENERGY SYSTEM: 
Commercial applications of solar total energy systems, tema, 3230587 
COMMODITIES/TRANSPORT 
Study of the energy consequences of alternative transport policies 
in intercity freight markets, 3:31256 (CONF-770878-) 
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COMMON MARKET/ENERGY POLICY 

Community energy policy: texts of the relevant legislation (Book), 

3:31167 
COMMUNITIES/ECONOMIC GROWTH 

Assistance from energy developers: a negotiating guide for 
communities, 3:31112 (ERDA-77-90) 

Managing the socio-economic impacts of energy development: a 
guide for the small community (Handbook), 3:31111 (ERDA- 
77-79) 

COMMUNITIES/ENERGY CONSERVATION 

Potential energy savings in commercial/residential communities 

based on integrated systems design, 3:31140 (CONF-771120-21) 
COMMUNITIES/ENERGY SOURCE DEVELOPMENT 

Assistance from energy developers: a negotiating guide for 
communities, 3:31112 (ERDA-77-90) 

Managing the socio-economic impacts of energy development: a 
guide for the small community (Handbook), 3:31111 (ERDA- 
77-79) 

Models and methodologies for assessing the impact of energy 
development, 3:31113 (ERDA-77-91) 

COMMUNITIES/MANAGEMENT 

Managing the socio-economic impacts of energy development: a 
guide for the small community (Handbook), 3:31111 (ERDA- 
77-79) 

COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPLEXES/REDOX REACTIONS 
Electron transfer reactions of metal complexes in solution, 3:31451 
(BNL-23720) 
COMPOSITE MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/COMPRESSION STRENGTH 

Compressive strength of glass fiber reinforced composites at room 

temperature, 77 K and 4.2 K, 3:31544 
COMPOSITE MATERIALS/PHYSICAL PROPERTIES 

Ceramic technology readiness program. Fifth monthly technical 
progress report for period January 30, 1978 through February 
27, 1978, 3:30207 (FE/2664-5) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Environmental control technology R and D requirements for 
energy storage systems, 3:31898 (LA-6979-MS 
COMPRESSED AIR ENERGY STORAGE/CONTROL 
SYSTEMS 
~~ a and conversion technique and apparatus (Patent), 
3071 


COMPRESSED AIR ENERGY STORAGE/ECONOMICS 
Assessment of mechanical energy storage for solar systems, 
3:31060 


COMPRESSED AIR ENERGY STORAGE/ENVIRONMENTAL 
IMPACTS 


Compressed air energy storage, 3:31820 (LA-6979-MS) 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
DESIGN 
a. air energy storage for electric utility load leveling, 
COMPRESSORS 
See also GAS COMPRESSORS 
COMPRESSORS/DESIGN 
Rotary-powered heat pump, 3:31214 (CONF-761052-) 
COMPRESSORS/OPERATION 
Rotary-powered heat pump, 3:31214 (CONF-761052-) 
COMPUTER CODES/C CODES 
CAL-ERDA program manual (Building Design Language; 
LOADS, SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3:31185 (ANL/ENG-77-04) 
CAL-ERDA users manual (Building Design Language; LOADS, 
SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3:31184 (ANL/ENG-77-03) 
CHILES 2: a finite element computer program that calculates the 
intensities of linear elastic singularities in isotropic and 
orthotropic materials, 3:32299 (SAND-77-1900) 
COMPUTER CODES/D CODES 
Administrator's guide: Data Base Maintenance System of the 
PIES (TRAKUP and DDLOAD), 3:32533 (HCP/170070-02) 
CAL-ERDA users manual (Building Design Language; LOADS, 
SYSTEMS, PLANT, ECONOMICS, REPORT 
EXECUTIVE, CAL-ERDA), 3:31184 (ANL/ENG- 77-03) 
Data pool handling program ‘QOPEN’ and structure of a 
computer code system ‘DOYC’ (FORTRAN), 3:30935 (JAERI- 
M-6980) 
DPLIB.1: a library of data processing routines for the PDP11 
computer (For user commands in Applicon Graphic System, in 
assembly language), 3:32518 (SAND-78-0039) 
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COMPUTER CODES/E CODES 
Brine chemistry and combined heat/mass transfer. Volume 1 
(EQUILIB, for ——— mineral precipitation at 25 to 300°C), 
3:30676 (EPRI-ER-635(Vol.1)) 

CAL-ERDA pro; manual (Building Design Language; 
LOADS, SYSTEMS, PLANT. ECONOMICS, PORT, 
EXECUTIVE, CAL-ERDA), 3:31185 (ANL/ENG-77-04) 

CAL-ERDA users manual (Building Design Language; LOADS, 
SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3:31184 (ANL/ENG-77-03) 

Comparison of two ODE codes: GEAR and EPISODE, 3:32528 

— Large Breeder Reactor. Phase II extension. Volume II. 

MP program update, 3:30884 (TID-28195) 

Sneion! for interpolation using cubic splines and pseudosplines 
(SPLIMP sets up implicit spline solution, PSUIMP sets up 
implicit pseudospline matrices, ENDPNT fills in end points, in 
FORTRAN), 3:32501 (K/CSD/TM-6) 

COMPUTER CODES/ENERGY MODELS 

IRATE: an interactive computer 4 ny ae for access to the 7 

system network simulator (ESNS) model, 3:31107 (BNL-50753) 
COMPUTER CODES/F CODES 

Cycle counting procedure for fatigue failure preditions for 
complicated multi-axial stress histories (FATIGUE), 3:31522 
(WAPD-T-2674) 

COMPUTER CODES/G CODES 

Comparison of two ODE codes: GEAR and EPISODE, 3:32528 

GEARV and GEARST: vectorized ordinary differential equation 
solvers for the 7600 and STAR computers, 3:32525 (UCID- 
Pe gai 1)) 

RR: a computer code to generate —— output of DOT 
and 8. ane and reaction rates, 3:30937 (ORNL/TM- 
5063 

R7912 transient digitizer FORTRAN compatible subroutines for 
the PDP-11 (RT-11) (TD, GTDATA, and TDNOR\M, in 
assembly language), 3:32517 (SAND-77-8717) 

Simulation modeling of an automated material storage/retrieval 
system (GPSS), 3:31509 (BDX-613-1870) 

COMPUTER CODES/H CODES 

HITSMOR users manual: a computer program to assess B77 

laydown reliability, 3:31716 (SAND-77-8054) 
COMPUTER CODES/I CODES 

IRATE: an interactive computer program for access to the energy 

system network simulator (ESNS) model, 3:31107 (BNL-50753) 
COMPUTER CODES/L CODES 

CAL-ERDA program manual (Building Design Language; 
LOADS, SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3:31185 (ANL/ENG-77-04) 

CAL-ERDA users manual (Building Design Language; LOADS, 
SYSTEMS, PLANT, ECONOMICS, REPORT, 

EXECUTIVE, CAL-ERDA), 3:31184 (ANL/ENG- 77-03) 

Computer program "LK25OT”: power flux calculation and three- 
pole short circuit current calculation, 3:30771 (DOE-tr-77) 

Life: III fuel-element performance code (LMFBR), 3:30860 
(ERDA-77-56) 

COMPUTER CODES/M CODES 

General multi-configuration Hartree-Fock program: MCHF77 (In 
FORTRAN (double precision) for IBM 360 and 370), 3:32206 
(COO-4264-1) 

—— analysis of PuO2-UO, nuclear fuel (MERIT; 

MITRAN), 3:31441 (HEDL-SA-1242FP) 

MINDPT: a code for minimizing detection probability up to a 
given time away from a sabotage target, 3:30448 (SAND-77- 
2039) 


Post-processing of MASTER CONTROL output: a description 

and explanation of two TRIX alter files, 3:32523 (UCID-17739) 
COMPUTER CODES/N CODES 

Statistical programs for analyzing PAFEX interlaboratory test 
data: program for technical assistance to IAEA safeguards. 
Final report (PAFEX; NONORT I and II; NONINT), 3:30446 
(PNL-2571) 

COMPUTER CODES/O CODES 

Data pool handling program ‘QOPEN’ and structure of a 

= code system ‘DOYC’ (FORTRAN), 3:30935 (JAERI- 
-6980) 

ORIGEN sample problem using fission product file derived from 

ENDF/B-IV fission product decay data, 3:32290 (CCC-217) 
COMPUTER CODES/P CODES 

CAL-ERDA program manual (Building Design Language; 
LOADS, SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3:31185 (ANL/ENG-77-04) 

Longitudinal tuning of the LAMPF 201.25-MHz linac without 
space charge (PARMILA code), 3:31680 (LA-6863) 

Program PRESTO: preparation of reference energy systems 
through time, 3:31106 (BNL-50723) 

Routines for interpolation using cubic splines and pseudosplines 
(SPLIMP sets up implicit spline solution, PSUIMP sets up 
implicit pseudospline matrices, ENDPNT fills in end points, in 
FORTRAN), 3:32501 (K/CSD/TM-6) 
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iD kinetics codes: SAK and PK 1D, 3:31033 (SAND- 

Statistical programs for analyzing PAFEX< interlaboratory test 
data: program for technical assistance to IAEA safeguards. 
Final rt (PAFEX; NONORT I and II; NONINT), 3:30446 
(PNL-2571) 

COMPUTER CODES/Q CODES 

Data pool handling program ‘QOPEN’ and structure of a 

tO) code system ‘DOYC’ (FORTRAN), 3:30935 (JAERI- 


Users ie Data Base Maintenance System of the PIES 
RY and TRAKRPT), 3:32532 (HCP/1I70070-01) 
COMPUTER CODES/R CODES 

CAL-ERDA —— am manual (Building Design Langua; 

LOADS, S MS, PLANT, ECONOMICS, RE RT, 
EXECUTIVE, CAL-ERDA), 3:31185 (ANL/ENG-77-04) 

CAL-ERDA users manual (Building Design Language; LOADS, 
SYSTEMS, PLANT, ECONOMICS, REPORT. 

EXECUTIVE, CAL-ERDA), 3:31184 (ANL/ENG- 77-03) 

Digital RLC analysis of CDU fireset X-units (RLC, for 4-point 
impedance analysis, FORTRAN subroutine), 3:31715 (SAND- 
77-1845C) 

Low-pressure approach to the formation and study of exciplex 
systems (For CDC 7600), + ge (COO-2810-9) 

COMPUTER CODES/S COD: 

CAL-ERDA ” — cepa: (Building Design Langua 
LOADS, S MS, PLANT, ECONOMICS, RE RT, 
EXECUTIVE, CAL-ERDA), 3:31185 (ANL/ENG-77-04) 

CAL-ERDA users manual (Building Design Language; LOADS, 
SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3: 31184 (ANL/ENG- 77-03) 

Mathematical programming updating method using modified 
Givens transformations and applied to LP problems. A user's 
guide for SLPMG(Q (In FORTRAN), 3:32515 (SAND-77-2032) 

Routines for interpolation using cubic splines and pseudosplines 
(SPLIMP sets up implicit spline solution, PSUIMP sets up 

implicit pseudospline matrices, ENDPNT fills in end points, in 
FC RTRAN), 3:32501 (K/CSD/TM-6) 

Sandia reactor kinetics codes: SAK and PK1D, 3:31033 (SAND- 
77-1211) 

SCORE-EVET: a computer code for the multidimensional 
transient thermal-hydraulic analysis of nuclear fuel rod arrays 
(BWR; PWR), 3:31041 (TREE-NUREG-1133) 

SLEIGN: an eigenvalue-eigenfunction code for Sturm-Liouville 
problems, 3:32516 (SAND-77-2044) 

SOCKITTOME: an interactive data processing code (For 7600 
computer), 3:32522 (UCID-17733) 

SRS: a program for computing and matching shock response 
spectra, 3:31520 (UCID-17735) 

User’s description of second-order error propagation (SOERP) 
computer code for statistically independent variables (In 
FORTRAN for IBM 360/75 and CDC 7600 (CYBER 7000)), 
3:32520 (TREE-1216) 

COMPUTER CODES/T CODES 

Administrator's guide: Data Base Maintenance System of the 
PIES (TRAKUP and DDLOAD), 3:32533 (HCP/170070-02) 

R7912 transient digitizer FORTRAN compatible subroutines for 
the PDP-11 (RT-11) (TD, GTDATA, and TDNORM, in 
assembly language), 3:32517 (SAND-77-8717) 

TRASYS: checkout of accuracy of direct irradiation calculations 
for discs, trapezoids, cones, and circular paraboloids, 3:30633 
(N-77-31069) 

User's guide: Data Base Maintenance System of the PIES 
(QUERY and TRAKRPT), 3:32532 (HCP/170070-01) 

COMPUTER GRAPHICS 

Computer graphics for extracting information from data, 3:32502 
(LA-UR-77-3004) 

COMPUTER GRAPHICS/COMPUTER CODES 

DPLIB.1: a library of data processing routines for the PDP11 
computer (For user commands in Applicon Graphic System, in 
assembly language), 3:32518 (SAND-78-0039) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS/RESEARCH PROGRAMS 
Cho sciences research status report (LLL), 3:32521 (UCID- 


COMPUTER-AIDED DESIGN/COMPUTER CODES 
DPLIB.1: a library of data processing routines for the PDP11 
computer (For user commands in Applicon Graphic System, in 
assembly language), 3:32518 (SAND-78-0039) 
MPUTERS 


See also DIGITAL COMPUTERS 
PDP COMPUTERS 
pag ont se tener PROGRAMS 
Cro sciences research status report (LLL), 3:32521 (UCID- 
CONCENTRATING COLLECTORS 
See also PARABOLIC COLLECTORS 


CONTAINMENT SYSTEMS/SCRUBBERS 


CONCENTRATING COLLECTORS/DESIGN 
Development status of the fixed mirror solar concentrator (With 
solar tracking of receiver), 3:30638 
High temperature solar collector with an Archimedes 
concentrator, 3:30637 
CONCENTRATING COLLECTORS/MATHEMATICAL 
MODELS 
High temperature solar collector with an Archimedes 
concentrator, 3:30637 
CONCENTRATING COLLECTORS/PERFORMANCE 
High temperature solar collector with an Archimedes 
concentrator, 3:30637 
CONCENTRATING COLLECTORS/PERFORMANCE 
TESTING 


Fixed tilt solar collector employing reversible vee-trough 
reflectors and vacuum tube receivers for solar heating and 
cooling systems. Final report. JPL Publication 77-78, 3:30629 
(DOE PL/1024-1) 

CONCRETE-PLASTIC COMPOSITES/MATERIALS TESTING 

Alternate materials of construction for geothermal applications. 
— report No. 14, July-September 1977, 3: 
50751) 


5 (BNL- 


Cementing of geothermal wells. ony report No. 6, July- 
September 1977, 3:30674 ata 50738) 
CON /DECOMPOSITI 


Experimental and theoretical aatiee on water and gas release 
rom heated concrete (LMFBR), 3:31006 (HEDL-SA-1380) 
CONDENSATES/EXPLOSIONS 
Evaluating the explosion-proof parameters of gas-air mixtures 
containing hydrocarbon condensate vapors, 3:30316 
CONDENSA ON CHAMBERS/STRESS ANALYSIS 
— of BWR pressure suppression system, 3:31049 (UCRL- 
2 


CONDENSATION CHAMBERS/STRESSES 

Investigation of wall loadings — due to steam condensation in 
the pressure suppression system of boiling water reactors, 
3:31057 (UCRL-Trans-11328) 

Mark I containment, short Coe Safety evaluation report 
(BWR), 3:31018 (NUREG 

Mark II containment, supporting program report. Ramshead 
(NELO 2070 valve loads methodology summary (BWR), 3:30807 

CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSTRUCTION/MANAGEMENT 
Managing ak ——— projects, 3:31508 
CONSTRUCHI INDUSTRY/REGULATIONS 

Building ca a project summaries, 1976. Special pub. (final), 
3:31218 (PB-272855) 

CONSUMER PRODUCTS/RADIATION HAZARDS 

Bureau of Radiological Health...a look at Food and Drug 
Administration's (FDA's) pr — to protect the American 
consumer from radiaton. Final report, 3:32001 (PB-272869) 

CONTACTORS 
See SWITCHES 
INTAINMENT BUILDINGS/DESIGN 

Nuclear reactor containment structure with continuous ring tunnel 

at grade (Patent), 3:30941 
CONTAINMENT BUILDINGS/PAINTS 

Studies on radiation-resisting paints for concrete structures in 

nuclear powerplants. Part 3, 3:30942 (RFP-Trans-233) 
CONTAINMENT SHELLS/STRESS ANALYSIS 

Computer module for one step dynamic response of an 
io or plane linear elastic thin shell, 3:31046 (UCID- 
1 

CONTAINMENT SYSTEMS/CONDENSATION CHAMBERS 

Analysis of BWR pressure suppression system, 3:31049 (UCRL- 
80328) 

Investigation of wall loadings a due to steam condensation in 
the pressure suppression system of boiling water reactors, 
3:31057 (UCRL-Trans-11328) 

Mark I containment, short term program. Safety evaluation report 
(BWR), 3:31018 (NUREG-0408) 

Mark II containment, supporting program report. Ramshead 
safety/relief valve loads methodology summary (BWR), 3:30807 
(NEDO-24070) 

CONTAINMENT SYSTEMS/HYDRODYNAMICS 

Estimates of important physics for vent clearing and bubble 

rowth through dimensional analysis, 3:31045 (UCID-17684) 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 

Mark I 1/5-scale boiling water reactor pressure suppression 
experiment facility report, 3:30809 (UCRL-52340 

Reactor containment analysis for BWR suppression systems. 
—— report, April-October 1977, 3:31047 (UCRL-50045-77- 


CONTAINMENT SYSTEMS/SCRUBBERS 
Acoustic and turbulent er of sodium 


jum aerosols 
Progress — January 1, 1977-December 31, 1977 (LMFBR), 
3: 30850 (COO-2801-7) 





CONTINENTAL SHELF/NATURAL GAS DEPOSITS 


Acoustic and turbulent agglomeration of sodium aer 


‘osols. 
rt, October 1, 1977-December 31, 1977 
con ee BES (COG 


TURAL GAS DEPOSITS 
Probability distribution or bids On outer continental shelf oil and 
leases, 3:30296 (LA-7190-MS) 
CO) NTAL SHELF/PETROLEUM DEPOSITS 
Probability distribution of bids on outer continental shelf oil and 
onfaee, 3:30296 (LA-7190-MS) 
IL ELEMENTS/PERFORMANCE TESTING 
Hybrid ByC absorber control rod evaluation report (PWR), 
3:30950 (WCAP-8846-A) 
CONTROL RODS 
See CONTROL ELEMENTS 
STEMS 


CONTROL SY 
(For automated processes including feedback.) 
CONTROL SY MS/MICROPROCESSORS 
Fiber optics and microprocessors: a et solution for 
the laser-fusion environment, 3:32455 (LA-UR-78-329) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
COOLANT went ohms pe me SY: 


STEMS 
cost ne characterization of sodium-water reaction products, 
aaa 


MEC-77-7) 
ante TANTO 


coolant materials.) 
IRINATION 


bg of the effects of halogenated o _ compounds 
produced in cooling systems an — 
organisms, 3:31866 (CONF.771070-6) 
COOLANTS/PERFORMANCE 


TCT hybrid preconceptual blanket desig co studies, 3:32457 (PNL- 
2304} 


uents on aquatic 


ILERS 
See HEAT EXCHANGERS 
COOLING LOAD/MATHEMATICAL MODELS 
coat tests determining the thermal response of a house, 
qe (LBL-6856) 
SYSTEM (REACTO: 
wee REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/DESIGN 
System desi yb residences with small load to space ratios, 
3:31229 (CONF-761052-) 
COOLING SYSTEMS/ECONOMICS 
Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Progress report, June 1, 1977-December 31, 1977, 
3:30722 (COO-41 14-4) 
COOLING SYSTEMS/PERFORMANCE 
Interactions of Corbicula sp. with power plants (Power plant 
condenser fouling by clams, use of waste heat for control of 
fouling by clams, and use of thermal effluents in clam 
aquaculture), 3:31891 (CONF-771043-3) 
COOLING SYSTEMS/RESEARCH PROGRAMS 
Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Progress report, June 1, 1977-December 31, 1977, 
3:30722 (COO-41 14-4) 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Asbestos in cooling-tower waters, 3:30718 (ANL/ES-63) 
Measurements at cooling tower plumes. Part 4. Results of the 
measurement campaigns at the cooling towers of the RWE 
Riis stations Neurath and Meppen, 3:30727 (ANL-Trans- 


Potential weather modification from cooling tower effluents at 
tual power parks, 3:31791 
COOLING TOWERS/PLUMES 

Measurements at cooling tower plumes. Part II. Lidar 
measurements at cooling tower plumes (HTGR), 3:30831 
(ANL-Trans-1116) 

Measurements at cooling tower plumes. Part 4. Results of the 
measurement campaigns at the cooling towers of the RWE 
ty stations Neurath and Meppen, 3:30727 (ANL-Trans- 


18) 
COOLING TOWERS/POLLUTION CONTROL EQUIPMENT 
Comparative performance evaluation of current design 
ev: tive cooling ape drift eliminators, 3:31 
co IOLOGICAL ULATION 
Diatomaceous algae, 3: 33099 (ORNL-tr-4515) 
Trace metal content of plankton and zooplankton collected from 
the New York Bight and Long Island Sound, 3:32076 
COPPER/BIOLOGICAL ‘AL EFFECTS 
Assay of sperm motility to study the effects of metal ions, 3:32100 
(CONF-750929-) 
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Diatomaceous algae, 3:32099 (ORNL-tr-4515) 

Evaluation of trace-element ee using cultured alveolar 
macrophages (Cadmium, mercury, sodium selenite, zinc, 
copper, vanadium), 3: 31724 (CONF-760927- ) 

Root growth and heavy metal uptake by three graminaceous 
plants in differentially limed layers of : an acid, minespoil- 
contamination soil, 3:32087 

COPPER/ECOLOGICAL CONCENTRATION 
Copper, iron, and manganese content of mangrove seedlings from 
Rico, 3:31862 (CONF-750929-) 

Distribution of metals in lake sediments of the Adirondack Region 
of New York State, 3:31855 (CONF-750929-) 

Geochemical distribution of selected trace metals in San Francisco 
Bay sediments, 3:31860 (CONF-750929-) 

a a accumulation in the sediments of a Washington lake, 

:3187 

Trace metals in ecosystems: relationships of the residues of 
copper, molybdenum, selenium, and zinc in animal tissues to 
those in vegetation and soil in the surrounding environment, 
3:31808 ( erred 

COPPER/ELECTRIC CONDUCTIVITY 

Effects of cyclic strains on = = ofa 
superconducting composite: degradation of electrical 
conductivity in copper at 4. 2 K, 3: 31358 ( (ANL-77-50) 

COPPER/ENVIRONMENTAL EFFECTS 
Aquatic bacterial populations and heavy metals. I. Composition of 
— uatic bacteria in the presence of copper and mercury salts, 


ouke and metal content of plants 
by a copper/chrome/arsenic w 
COPPE UATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans-11292) 
COPPER/HOMEOSTASIS 
Serum-copper and serum-zinc levels in dogs and humans with 
neoplasia, 3:31944 (CONF-750929-) 
COPPER/ION SELECTIVE ELECTRODE ANALYSIS 
Determination of copper in water by means of chalcocite copper 
ion-selective electrode, 3:31885 
COPPER/NEUTRON REACTIONS 
Experimental studies of (n, charged particle) cross sections, 
angular distributions and spectra with a magnetic quadrupole 
spectrometer, 3:32252 (UCRL-80235) 
Pacific Northwest Laboratory report on fusion energy research, 
April 1977-June 1977, 3:32474 (BNWL-1939-8) 
COPPER/PHYSICAL RADIATION EFFECTS 
Exploratory experiments comparing damage effects of high- 
energy neutrons and fission-reactor neutrons in metals, 3:31418 
(UCRL-52388) 
COPPER/RADIATION HARDENING 
Pacific Northwest Laboratory report on fusion energy research, 
April 1977-June 1977, 3:32474 (BNWL-1939-8) 
COPPER/STRAINS 
Effects of cyclic strains on transport properties of a 
superconducting composite: phase I, degradation of electrical 
conductivity in copper at 4.2 K, 3:31358 (ANL-77-50) 
COPPER/TISSUE D BUTION 
Interactions of cadmium with copper, zinc, and iron in different 
organs and tissues of the rat, 3:32158 
COPPER/TOXICITY 
CdO toxicity: macromolecular binding of cadmium, zinc, and 
copper in the fibrotic rat lung, 3:32110 (CONF-750929-) 
Dose-response curves for lettuce subjected to acute toxic levels of 
copper and zinc, 3:31942 (CONF-750929-) 
COPP R/UPTAKE 


own in soil contaminated 
preservative, 3:32089 


oe uptake of heavy-metal contaminants in fertilizers, 3:31976 
'ONF-750929-) 
in vivo and in vitro uptake of mercury and copper into discrete 
regions of mouse-liver nuclei, 3:31907 (CONF-750929-) 
COPPER/WATER CHEMISTRY 
Fluorometric evidence for the reaction of heavy metals with pore- 
water organics, 3:31859 (CONF-750929-) 
COPPER/X-RAY SPECTRA 
Analyzing x-ray valence band spectra by mathematical methods. 
Discussion and investigation of noise reduction, differentiation, 
and deconvolution of spectra, 3:31444 (UCRL-Trans-11326) 
COPPER 62/LABELLED COMPOUNDS 
Cyclotron-related radiopharmaceutical development program at 
UCLA, 3:31953 
COPPER 63 TARGET/NEON 20 REACTIONS 
— ly damped collisions involving medium-mass targets. 
Multiplicity and energy of gamma rays (165-MeV ?°Ne + 
®$Cu), 3:32261 (ORNL-5306) 
COPPER 65 TARGET/KRYPTON 86 REACTIONS 
evaporation residue products from **Kr bombardments of Cu 
to 750 MeV: cross sections, mass distributions), 3:32263 
(ORNL-5306) 
COPPER ALLOYS 
See also MONEL 





JUL. 15, 1978 


COPPER ALLOYS/CORROSION 
Fatigue behavior of high ee aluminum alloys under cathodic 
—— conditions (Al 7075 and Al-5.5 Zn-2.5 Mg-1.5 Cu), 
a8 


COPPER ALLOYS/EMBRITTLEMENT 
— peg ny of cathodically protected 15-5PH 
tainless steel, 3:3 
COPPER ALLOYS/FAT ATIGUE 
Fatigue behavior of high op aluminum alloys under cathodic 
ae conditions (Al 707 
31 


and Al-5.5 Zn-2.5 Mg-1.5 Cu), 


COPPER ALLOYS/MECHANICAL PROPERTIES 
oe embrittlement of cathodically protected 15-SPH 
nless steel, 3:31406 
COPPER ALLOYS/STRESS CORROSION 
ee embrittlement of cathodically protected 15-5SPH 
nless steel, 3:31406 
COPPER IONS/BIOLOGICAL EFFECTS 
Effects of pesticides, polychlorinated biphenyls and metals on the 
rowth and reproduction of Acanthamoeba castellanii, 3:32075 
COPPER OXIDES/X-RAY SPECTRA 
Analyzing x-ray valence band spectra by mathematical methods. 
Discussion and investigation of noise reduction, differentiation, 
and deconvolution of spectra, 3:31444 (UCRL-Trans-11326) 
CORIUM/TEMPERATURE DISTRIBUTION 
Ground temperatures surrounding a molten fuel pool (LMFBR), 
3:31005 (HEDL-SA-1324-F) 
CORNEA/BIOLOGICAL RADIATION EFFECTS 
Effects of radiation and cystamine on secondary induction of 
cornea in anura larvae (X Radiation; 700 Rad), 3:32030 
CORNEA/ELECTRON MICROSCOPY 
Lateral line and ocular-associated structures in the marine teleost, 
Stenotomus chrysops, 3:31970 
CORROSION PRODUCTS/ION EXCHANGE 
Development of methods to extralt and solidify highly radioactive 
waste, 3:30412 (STU-74-5626-a-b-d-e) 
CORROSION PRODUCTS/RADIOACTIVE WASTE 
PROCESSING 
Development of methods to extralt and solidify highly radioactive 
waste, 3:30412 (STU-74-5626-a-b-d-e) 
CORROSION RESISTANT ALLOYS/MATERIALS TESTING 
Field electrochemical measurements of corrosion characteristics 
of materials in hypersaline geothermal brine, 3:30678 (UCRL- 
52376) 
CORROSION RESISTANT ALLOYS/TESTING 
Using Salton Sea Geothermal brines for electrical power: a review 
of in chemistry and materials technology, 1976 status, 
3:3067 


COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION/BIOLOGICAL EFFECTS 
“Biostack-2” experiment. Report 2. Inactivation of cells in yeast 
colonies under the influence of heavy ions of galactic cosmic 
radiation (Saccharomyces ellipsoides), 3:31995 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 


See CRUSTACEANS 
CRACKS/MATHEMATICAL MODELS 
CHILES 2: a finite element computer program that calculates the 
intensities of linear elastic singularities in isotropic and 
orthotropic materials, 3:32299 (SAND-77-1900) 
CRACKS/STRESS ANALYSIS 
Numerical investigation of plane strain stable crack growth under 
small scale yielding conditions, 3:31547 (COO-3084/55) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See IMMUNITY 
EKS 


See RIVERS 
CRESOLS/RESPONSE MODIFYING FACTORS 
PAH carcinogenesis: metabolism and tumorigenesis as effected by 
= flavones, and synthetic steroids, 3:32061 (CONF- 
1-) 
CRESYLIC ACID 
See CRESOLS 
CRUCIBLES/PERFORMANCE TESTING 
Fabrication and evaluation of tantalum carbide-coated tungsten 
crucibles for molten UO: containment, 3:30361 (Y/DA-7716) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also DAPHNIA 
ZOOPLANKTON 
CRUSTACEANS/BEHAVIOR 
Chemoreception in the blue crab, Callinectes sapidus, 3:31902 


CYTOPLASM/RADIATION DOSES 


CRUSTACEANS/CHEMORECEPTORS 
Chemoreception in the blue crab, Callinectes sapidus, 3:31902 
CRUSTACEANS/METABOLISM 
Mixed function oxygenase activity in blue crab, Callinectes 
sapidus: tissue distribution and correlation with changes during 
molting and development, 3:31947 
CRYOGENIC CABLES/ECONOMICS 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
CRYOPUMPS 
Fusion energy studies, 3:32444 (ORNL-5295) 
CRYOPUMPS/EXPLOSIONS 
Explosion potential of neutral-beam source cryopumps for TFTR, 
3:32476 (LBL-7246) 
CRYOPUMPS/PERFORMANCE 
Development of a liquid helium cooled cryopumping system for 
hydrogen pumping service in neutral beam injection systems, 
3:3249 
CRYOPUMPS/PERFORMANCE TESTING 
Design and performance of large cryopumps for high power 
neutral injectors, 3:32492 
CRYOPUMPS/RADIATION HEATING 
Nuclear heat deposition in cryosorption pumps of a fusion reactor, 
3:32488 
CURIUM 238/ALPHA DECAY 
Alpha-decay rates for even-even nuclei in the 20 = A = 256 
region, 3:32288 (ORNL-5306) 
SP 


See CUSPED GEOMETRIES 
CUSPED GEOMETRIES/ELECTRON BEAM INJECTION 
Low v/y beam handling technique using asymmetric cusp 
magnetic fields, 3:32332 (SAND-77-2076) 
CUSPED GEOMETRIES/MAGNET COILS 
— fabrication, and testing of the RFC-XX coil system, 
:32402 


CYANIDES/BIOLOGICAL EFFECTS 
Effects of residues of the polychlorinated biphenyl Aroclor 1254 
on the sensitivity of rainbow trout to selected environmental 
contaminants, 3:32154 
CYANOCOBALAMIN 
See VITAMIN B-12 
CYANOGEN/CHEMICAL REACTIONS 
Investigation of energy distribution in reaction products of 
vibrationally excited cn radicals O(3p) atoms, 3:31443 (N-77- 
29256) 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOHEXANE/ABSORPTION SPECTROSCOPY 
Preliminary results from second-derivative absorption 
spectrometry applied to monitoring of PNA, 3:31726 (CONF- 
770361-) 
CYCLONE SEPARATORS/DESIGN 
Inlet for cyclone-type particulate matter gas separator device 
(Patent), 3:31657 
CYCLONE SEPARATORS/PERFORMANCE TESTING 
Chemical engineering research, 3:31454 (ORNL-5295) 
CYCLOTRONS/ELECTROMAGNETIC LENSES 
High-frequency focusing device for focusing a beam of charged 
particles accelerated within a cyclotron (Patent), 3:31687 
CYCLOTRONS/ISOTOPE PRODUCTION 
Medical cyclotrons in nuclear medicine, 3:31952 
CYSTAMINE/BIOLOGICAL EFFECTS 
Effects of radiation and cystamine on secondary induction of 
cornea in anura larvae (X Radiation; 700 Rad), 3:32030 
CYSTAMINE/TOXICITY 
Microfluorescence used to evaluate the effects of sulfur-containing 
radioprotectors on lymphoid tissue (uv radiation, cystamine, 
MEA), 3:31991 
CYSTEAMINE 
See MEA 
CYSTEINE/BIOLOGICAL EFFECTS 
Effect of dietary cysteine on toxicity, tissue distribution, and 
elimination of methyl mercury in the rat, 3:32113 (CONF- 
750929-) 
CYTOLOGICAL TECHNIQUES 
Endocrine (APUD-type) cells in dissociated cell suspensions of 
rabbit trachea, 3:31923 (CONF-760927-) 
Impulse cytophotometry as a quantitative method of 
cytochemistry, 3:31933 (LA-tr-78-5) 
CYTOLOGY/AUTOMATION 
Flow systems newsletters, 1977, 3:31927 (LA-7085-MS) 
CYTOPLASM/QUANTITATIVE CHEMICAL ANALYSIS 
Impulse cytophotometry as a quantitative method of 
cytochemistry, 3:31933 (LA-tr-78-5) 
CYTOPLASM/RADIATION DOSES 
Calculation of tritium dose function, 3:31989 





CYTOSINE/PHOTOCHEMISTRY 


CYTOSINE/PHOTOCHEMISTRY 
Photochemistry and photobiology of DNA containing 5- 
iodouracil and 5-iodoc (Escherichia coli, Bacillus 
subtilis), 3:31981 (CONF-780226-2) 


D RESONANCES/CONFIGURATION MIXING 
Multilepton production by neutrinos and antineutrinos: charm, 
oN. soot neutral currents and new flavors, 3:32217 
D-1865 RESONANCES/MASS 
Results from the SPEAR ae detector with the lead-glass- 
addition, 3:32213 (LBL-6780) 
D-2007 RESONANCES/MASS 
Results from the SPEAR magnetic detector with the lead-glass- 
addition, 3:32213 (LBL-6780) 
DAPHNIA 
See also ZOOPLANKTON 
DAPHNIA/POPULATION DYNAMICS 
Investigation of the effects of halo, poe oe compounds 
produced in cooling systems an a effluents on aquatic 
or 3:31866 (CONF. 771070-6 
D S ROTORS/AERODYNAMI bs 
Some contributions to aerodynamic theory for vertical axis wind 
turbines, 3:30712 
DARRIEUS ROTORS/DATA ACQUISITION SYSTEMS 
Data acquisition and signal processing for Sandia's vertical axis 
wind turbine installation, 3:30704 @. AND-77-1845C) 
DARRIEUS ROTORS/ELECTRONI MENT 
Data acquisition and signal procesing for Sandia's vertical axis 
wind turbine installation, 3:30704 (SAND-77-1845C) 
DATA ACQUISITION/SAMPLING 
Apparent effects of aliasing in the time domain, 3:32509 (SAND- 
77-1845C) 
DATA ACQUISITION SYSTEMS 
CAMAC driver for the RSX-11M V3 operating system, 3:32499 
(CONF-771144-5) 
DATA ACQUISITION SYSTEMS/DESIGN 
Redesign of Bendix variables data system, 3:32514 (SAND-77- 
1 


845C) 
DATA a pra SYSTEMS/PLANNING 
Hi; data acquisition center for vibration testing, 3:31617 
SAI 77-1845C) 
~~ ACQUISITION SYSTEMS/PROGRAMMING 
PrCONE.] uisition and experiment control via CAMAC, 3:32498 
-771144-4) 
DATA ANALYSIS/COMPUTER CODES 
SOCKITTOME: an interactive data processing code, 3:32522 
(UCID-17733) 
DATA ANALYSIS/COMPUTER GRAPHICS 
Computer graphics for extracting information from data, 3:32502 
(LA-UR-77-3004) 
DATA PROCESSING 
See also SPECTRA UNFOLDING 
Di = A. ay processing at GEND’s data center, 3:30464 (SAND- 
DATA PROCESSING/REVIEWS 
Introduction to digital signal processing (Tutorial oriented toward 
subject areas of Second Sandia Digital Signal Processing 
Symposium), 3:32506 (SAND-77-1845C) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
SYSTEMS 


See also EHV DC SYSTEMS 
HVDC SYSTEMS 
DC SYSTEMS/CONTROL SYSTEMS 
a and transient response of ac/dc power systems, 
DC SYSTEMS/STABILITY 
wv and transient response of ac/dc power systems, 


DC SYSTEMS/SUPERCONDUCTING CABLES 
DC es power transmission line project at LASL. 
E Division of Electric Energy Systems. Progress report 
Pm) 19, October 1, 1976-September 30, 1977, 3:30785 (LA-7116- 


(Dichlorodiphenyltrichloroethane.) 
DDT/BIO ICAL EFFECTS 
Effects of PCBs, DDT, and mercury compounds in chickens and 
Ja quail, 3:32157 
DECALSO 
See ION EXCHANGE MATERIALS 
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DECAY/PARTICLE PRODUCTION 
Multilepton production by neutrinos and antineutrinos: charm, 
charm changing neutral currents and new flavors, 3:32217 
(BNL-50598) 
DECOMMISSIONING/COMPUTER CALCULATIONS 
Interactive planning system for developing decommissioning and 
lecontamination plans at Hanford, 3:31818 (BNWL-SA-6539) 
DECOMMISSIONING/PLANNING 
Interactive planning system for developing decommissioning and 
decontamination plans at Hanford, 3:31818 (BNWL-SA-6539) 
DEER/CONTAMINATION 
Ecological and land-use relationships of toxic metals in Ohio's 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 
DEER/NUTRITION 
Industrial development in Alaska and its effects on the nutritional 
and physiological status of arctic animals. Progress report, July 
1976-September 1977 (?57Cs), 3:31797 (RLO/2229/T3-150) 
DEER/PHYSIOLOGY 
Industrial development in Alaska and its effects on the nutritional 
and physiological status of arctic animals. Progress report, July 
1976-September 1977 (?57Cs), 3:31797 (RLO/2229/T3-150) 
DEFICIENCY (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
DEGRADATION (NUCLEAR) 
See DECAY 
DEHYDROGENASES/METABOLISM 
Glucose-6-phosphate dehydrogenase response of postnatal lungs 
to NO» and Os (Rats), 3:31908 (CONF-760927-) 
DELAWARE/AGRICULTURAL WASTES 
Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 
DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
PILOT PLANTS 
DEMONSTRATION PLANTS/ENVIRONMENTAL IMPACTS 
Environmental considerations for inclusion in program 
opportunity notices, requests for proposals, and environmental 
reports: fossil energy demonstration plants, 3:30143 (ORNL/ 
TM-6171) 
DEMONSTRATION PLANTS/SITE SELECTION 
Environmental considerations for inclusion in program 
opportunity notices, requests for proposals, and environmental 
apts fossil energy demonstration plants, 3:30143 (ORNL/ 
TM-6171) 
DENMARK/ENERGY POLICY 
Scandinavian energy race, 3:31130 
DENMARK/ENERGY SUPPLIES 
Scandinavian energy race, 3:31130 
DENMARK/NUCLEAR POWER PLANTS 
Comparison of the economy of atomic power stations and fossil- 
fuel ‘tia stations under Danish conditions, 3:30920 (RISO-M 
1942 


DENSIMETERS/BIOLOGICAL SHIELDS 
Radiation source shielding and collimating device (Patent), 


3:30462 
DENSIMETERS/DESIGN 
Indicating device for storage battery (Patent), 3:31088 
EOXYCYTIDINE/BIOLOGICAL RADIATION EFFECTS 
Changes in deoxycytidine excretion in rats following 
administration of radionuclides and external gamma irradiation 
(Sr, 157Cs, **Ce, 147Pm, Ca, 1°11), 3:32038 
DEOXYCYTIDINE/EXCRETION 
Changes in deoxycytidine excretion in rats following 
administration of radionuclides and external gamma irradiation 
(Sr, 137Cs, 14Ce, 147Pm, Ca, 131 I), 3:32038 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPRESSURIZATION/SIMULATION 
Rapid hot-water depressurization experiment. Interim report, May 
1977 (BWR; PWR), 3:31002 (EPRI-NP-527) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also CLAUS PROCESS 
DESULFURIZATION/REVIEWS 
Status of flue gas desulfurization, 3:30127 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETERGENTS/BIOLOGICAL EFFECTS 
Effect of detergent “solo” and crude oil on the activities of 
cathepsin D and acid phosphatase in hemolymph of Crangon 
crangon L., 3:32107 
DETONATION WAVES 
See SHOCK WAVES 
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DETONATORS/DESIGN 
sass) detonation train for Army ordnance, 3:31707 (LA- 
123- 
DEUTERIUM/ABUNDANCE 
180, D, and H2O contents of basalts and ultramafic nodules from 
Hawaii, 3:30694 
DEUTERIUM/ATOM-MOLECULE COLLISIONS 
Measurements of nonreactive and reactive scattering cross 
sections for the systems D+ HX and H+ DX (X=C1,Br, J). 
Ph.D. thesis - Goettingen Univ., West Ger (2600K atomic 
beam), 3:32201 (N-7729932) 
DEUTERIUM/CHEMICAL REACTIONS 
Direct determination of atom and radical concentrations 7 
thermal reactions of hydrocarbons and other gases. Prog 
report, January 1, 1977-December 31, 1977, 3:31489 (COO/ 


2944-2) 
DEUTERIUM/DIFFUSIO 
Chemical engineering i 3:31454 (ORNL-5295) 
Experimental values on the electromigration of hydrogen in group 
metals, 3:31389 

Hydrogen mobility in bcc metals (Temperature and mass 
dependence), 3:31383 

“re _ in electrotransport of H and D in V, Nb and Ta, 

731385 
—— induced by the diffusion of hydrogen in palladium, 
:31367 
DEUTERIUM/ELECTROPHORESIS 
Experimental values of electromigration of hydrogen in palladium 
silver alloys (200 to 800°C, < 50% Ag), 3:31371 
DEUTERIUM/ISOTOPE EFFECTS 
Experimental values on the electromigration of hydrogen in group 
metals, 3:31389 

Hydrogen mobility in bcc metals (Temperature and mass 
dependence), 3:31383 

— effects in electrotransport of H and D in V, Nb and Ta, 
3:31385 

Quenchability and recovery of hydrogen and deuterium in 
deformed group V metals, 3:31388 

Recovery of H and D quenched to 4.2K in interestitial impurities 
doped Nb and Ta, 3:31387 

DE RIUM/ISOTOPE RATIO 

Diffusion of H-D mixtures in Pd under conditions of critical 

slowing down, 3:31438 
DEUTERIUM/ISOTOPE SEPARATION 

Dual temperature isotope exchange apparatus using hot feed with 
liquid recycle from the humidifier (Patent), 3:30461 

Isotopic enrichment of plasma exhausts from controlled 
thermonuclear reactors by cryogenic distillation, 3:30455 

DEUTERIUM/MOBILITY 

Experimental values on the electromigration of hydrogen in group 

V metals, 3:31389 
DEUTERIUM/SOLUBILITY 

Quenchability and recovery of hydrogen and deuterium in 

deformed group V metals, 3:31388 
DEUTERIUM/VALENCE 

Experimental values on the electromigration of hydrogen in group 

V metals, 3:31389 
DEUTERIUM COMPOUNDS/ATOM-MOLECULE 

COLLISIONS 

Measurements of nonreactive and reactive scattering cross 
sections for the systems D+ HX and H+ DX (X=CL1,Br, I). 
Ph.D. thesis - Goettingen Univ., West Ger (2600K atomic 
beam), 3:32201 (N-7729932) 

DEUTERIUM COMPOUNDS/CHEMICAL REACTIONS 

Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, July-September 1977, 
3:30030 (FE-2305-15) 

DEUTERIUM IONS/CHARGE EXCHANGE 

Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral beams), 3:32322 (LBL-5299) 

D™ production by multiple charge-transfer collisions of low- 
pone | D ions and atoms in cesium vapor, 3:32479 (UCID- 
1772 

DEUTERIUM IONS/ION-ATOM COLLISIONS 

Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral beams), 3:32322 (LBL-5299) 

IEUTERIUM OXIDES 


See HEAVY WATER 
DEUTERIUM TARGET/POLARIZED TARGETS 
Polarized proton and deuteron solid HD targets, 3:31689 (ANL- 
HEP-CP-77-45) 
DEUTERON BEAMS/CHARGE EXCHANGE 
D™ production by multiple charge-transfer collisions of low- 
7 D ions and atoms in cesium vapor, 3:32479 (UCID- 
DEUTERON REACTIONS/STRIPPING 
oo distributions from 7°’ Pb(d,p) reactions, 3:32284 (ORNL- 


DIRECT ENERGY CONVERTERS 


DEVELOPED COUNTRIES/ECONOMY 
Oil and economics (Depression following OPEC's 1973 oil price 
increases), 3:31116 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIATOMS 
See also PHYTOPLANKTON 
DIATOMS/MORPHOLOGICAL CHANGES 
Diatomaceous algae, 3:32099 (ORNL-tr-4515) 
1,3-DIAZINES 
See PYRIMIDINES 
DICHLORODIPHENYLTRICHLOROETHANE 
See DDT 
DIELECTRIC MATERIALS/ELECTRIC CONDUCTIVITY 
Interaction of thick film dielectric, conductor, and alumina 
006) for DCU201 aircraft controller, 3:31627 (SAND-78- 
DIELECTRIC TRACK DETECTORS 
SSTR and emulsion techniques and their applications for FBR, 
LWR, and MFER programs, 3:31693 HEDL-SA-1279) 
DIELECTRIC TRACK DETECTORS/ALPHA DETECTION 
Alpha-sensitive cellulose nitrate track detectors: applications to 
the study of environmental contamination (Monitoring Pu in 
soils and sediments), 3:31816 (UCRL-80679) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES/AIR POLLUTION ABATEMENT 
Reduction of exhaust smoke emission from diesel pile hammer, 


3:31283 
DIESEL ENGINES/AUTOMOTIVE FUELS 
Alternative fuels for automotive diesel engines, 3:31339 
DIESEL ENGINES/EXHAUST GASES 
Mass emissions from diesel trucks operated over a road course. 
Final report, 3:31739 (PB-224316/AS) 
DIFFERENTIAL EQUATIONS 
See also STURM-LIOUVILLE EQUATION 
DIFFERENTIAL EQUATIONS/COMPUTER CODES 
GEARV and GEARST: vectorized ordinary differential equation 
solvers for the 7600 and STAR computers, 3:32525 (UCID- 
30119(Rev.1)) 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Comparison of two ODE codes: GEAR and EPISODE, 3:32528 
DIFFUSER AUGMENTED TURBINES/AERODYNAMICS 
Fluid dynamics of diffuser augmented wind turbines, 3:30714 
DIGITAL COMPUTERS/MATHEMATICAL LOGIC 
Practical applications of the residue numbers system to digital 
filtering, 3:32507 (SAND-77-1845C) 
DIGITAL FILTERS/ALGORITHMS 
Short-term sequential regression algorithm (For nonrecursive 
filters in intrusion-detection schemes), 3:32513 (SAND-77- 
1845C) 
DIGITAL FILTERS/DESIGN 
Adaptive reduction of effects of multiple interference sources, 
3:32512 (SAND-77-1845C) 
DIGITAL FILTERS/ERRORS 
Apparent effects of aliasing in the time domain, 3:32509 (SAND- 
77-1845C) 
DIGITAL FILTERS/MATHEMATICAL LOGIC 
Practical applications of the residue numbers system to digital 
filtering, 3:32507 (SAND-77-1845C) 
DIGITAL FILTERS/MEETINGS 
Proceedings of the digital signal processing symposium, 3:32505 
(SAND-77-1845C) 
DIGITAL FILTERS/REVIEWS 
Introduction to digital signal processing (Tutorial oriented toward 
subject areas of Second Sandia Digital Signal Processing 
Symposium), 3:32506 (SAND-77-1845C) 
DIMERS/RESEARCH PROGRAMS 
Low-pressure appraoch to the formation and study of exciplex 
systems (VPI and SU, Blacksburg, Virginia), 3:32205 (COO- 
2810-10) 
REDPP.-a postprocessor for the TRIX/RED report editor (VPI 
and SU, Blacksburg, Virginia), 3:32526 (UCID-30125(Rev.1)) 
DIMETHYLBENZENES 
See XYLENES 
DIOLS 
See GLYCOLS 
1,2-DIPHENYLETHYLENE 
See STILBENE 
DIRECT ENERGY CONVERTERS 
See also FERROELECTRIC CONVERTERS 
FUEL CELLS 
MHD GENERATORS 
RADIOISOTOPE BATTERIES 
SOLAR CELLS 
THERMIONIC CONVERTERS 








DIRECT ENERGY CONVERTERS/EFFICIENCY 


THERMOELECTRIC GENERATORS 
DIRECT ENERGY CONVERTERS/EFFICIENCY 
Experimental and theoretical results of an electrostatic energy 
recovery system for neutral beam injectors, 3:32440 
DISPLACEMENT GAGES 
Application of coded source x-radiography to the observation of 
nuclear fuel motion (LMFBR), = 0 (SAND-77-1724) 
DISPLACEMENT GAGES/DESIG 
Eddy current gauge for monitoring ities using printed 
circuit coil (Patent), 3:31703 
DISTRICT HEATING 
District heating in Canada: opportunities and problems, 3:30929 
DIVERTORS GNETIC FIELD RIPPLES 


” ~ bundle divertor for tokamaks, 3:32369 (ORNL/TM-6220) 


(Dimethyl sulfoxide.) 
DMSO/BIOLOGICAL EFFECTS 
a of evolution and environment in B-cell diversification, 
731932 


DNA 

(Deoxyribonucleic acid.) 

Nature of benzo(A)pyrene-DNA adducts formed in hamster 
embryo cells depends on the length of time exposure to 
benzo(A)pyrene, 3:32153 

DNA/BI ICAL REACTION KINETICS 

In vivo and in vitro uptake of mercury and co’ — into discrete 
regions of mouse-liver nuclei, 3:31907 (CO 750929-) 

Photochemistry and photobiology of DNA containing 5- 
iodouracil and 5-iodocytosine (Escherichia coli, Bacillus 
subtilis), 3:31981 (CONF-780226-2) 

DNA/BIOLOGICAL RADIATION EFFECTS 

Radioprotective effect of alkaline metal chlorides on DNA 
(Gamma Radiation), 3:31983 

Removal of uv-induced pyrimidine dimers from the replicated and 
unreplicated DNA of human fibroblasts, 3:31985 (CONF- 
780226-1) 

DNA/BIOLOGICAL REPAIR 

Enzymatic DNA repair and evolution of the genome, 3:31937 

Removal of uv-induced pyrimidine dimers from the replicated and 
unreplicated DNA of human fibroblasts, 3:31985 (CONF- 
780226-1) 

DNA/BIOSYNTHESIS 

Investigation of DNA synthesis in the brain of 13-18-day rat 
embryos under normal conditions and following x-irradiation 
(*H and '‘C tracer techniques), 3:32009 

Presence of UV-endonuclease sensitive sites in daughter DNA of 
UV-irradiated mammalian cells (3H-thymidine tracer), 3:31984 
(BNL-24046) 

DNA/QUANTITATIVE CHEMICAL ANALYSIS 

Impulse cytophotometry as a quantitative method of 

cytochemistry, 3:31933 (LA-tr-78-5) 
DNA/RADIOSENSITIVITY 

Radioprotective effect of alkaline metal chlorides on DNA 

(Gamma Radiation), 3:31983 
DNA/RADIOSENSITIVITY EFFECTS 

Effect of heterologous DNA on incidence of radiation lesions to 

ee cell chromosomes of lethally irradiated animals (Rats), 
DNA/STRAND BREAKS 

DNA repair in zajdela hepatoma cells exposed to gamma 
radiation, and inhibition thereof by some agents (N-methyl-N- 
nitrosourea, 8-bromcaffeine), 3:31990 

DNA REPLICATION 
Role of DNA polymerase I-associated 5’-exonuclease in 
replication of coliphage M13 replicative-form DNA, 3:31930 
DNA REPLICATION/INHIBITION 
Biochemical bases of action of radioprotective agents, 3:32011 
DOLOMITE/WAVE PROPAGATION 
a or wave studies of geologic media, 3:32185 (UCRL- 
235 
DOPAMINE/BIOLOGICAL RADIATION EFFECTS 

Morphofunctional study of neurohumoral reactions in the 

presence of radiation lesion to the heart, 3:32022 
DOSE DISTRIBUTIONS 

See RADIATION DOSE DISTRIBUTIONS 
DOSE RATES/MATHEMATICAL MODELS 

Mathematical model of 7°*Pu alpha-ray dose-rate distribution in 

the lung, 3:32042 (CONF-760927-) 
DOSEMETERS 
See also CALORIMETRIC DOSEMETERS 
DOSEMETERS/CALIBRATION 
Calibration of the polycarbonate dosimeter for the microdosimetry 
of **°Pu alpha particles in bone, 3:32005 (CONF-770720-10) 
DOSEMETERS/DATA PROCESSING 

Uncertainty analysis of dosimetry spectrum unfolding, 3:31695 
(CONF-771036-9) 

DOSEMETERS/TECHNOLOGY ASSESSMENT 

Instrumentation development, 3:31737 (LBL-5299) 


ERA Vol. 3, No. 13 


a DEVICE/HIGH-FREQUENCY HEATING 
Coupling of lower hybrid waves in the Doublet IIA high power 
RE heating experiments, 3:32307 (GA-A-14808) 

Effect of lower hybrid waves on the evolution of the Doublet ITA 
plasma, 3:32308 (GA-A-14809) 

Lower hybrid wave heating experiments at General Atomic, 
3:32309 (GA-A-14810) 

WTHERM 


See BIPHENYL 
DRIFT INSTABILITY/ANALYTICAL SOLUTION 

Numerical study of the system of differential yey for the 

drift wave in tokamaks, 3:32341 (ORNL/CSD/TM-S0) 
DRIFT INSTABILITY/STABILIZATION 

Effect of magnetic shear on dissipative drift instabilities, 3:32344 
(PPPL-1426) 

High beta capture and mirror confinement of laser produced 

lasmas. Final report, 3:32305 (COO-2277-11) 
DRIFT TUBES/BEAM TRANSPORT 
Quasi-static drift-tube accelerating structures for low-speed heavy 
ions, 3:31682 (LBL-7200) 
DRILLING EQUIPMENT 
See also DRILLS 
DRILLING EQUIPMENT/DESIGN 
Shear sub for drill string (Patent), 3:31564 
DRILLING EQUIPMENT/REVIEWS 
Drilling research and development in the United States, 3:30266 
DRILLING FLUIDS/CHEMI 
Forecasting the gradient of a seam’s hydrofracture, 3:30305 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLS 
See also DRILLING EQUIPMENT 
WELL DRILLING 
DRILLS/REVIEWS 
Drilling research and development in the United States, 3:30266 
DRINKING WATER/CHLORINATION 

Health effects workshop summary neers and mutagenic 
effects of chlorination of water supplies), 3:32162 (CONF- 
771070-5) 

Investigation of the effects of halogenated organic compounds 
produced in cooling systems and process effluents on aquatic 
organisms, 3:31866 (CONF-771070-6) 

DRINKING WATER/HEALTH 

Health effects workshop summary (Carcinogenic and mutagenic 
effects of chlorination of water supplies), 3:32162 (CONF- 
771070-5) 

DROSOPHILA/MUTAGENESIS 

Role of drosophila in chemical mutagenesis testing, 3:32062 

(CONF-780227-1) 
DRYERS/PERFORMANCE TESTING 

Microwave-vacuum drying system (MIVAC). Progress report 

No. 2, September-November 1976, 3:31266 (TID-27933) 
DUAL TEMPERATURE PROCESS/DESIGN 
Dual temperature isotope exchange apparatus using hot feed with 
liquid recycle from the humidifier (Patent), 3:30461 
DUCKS/CONTAMINATION 
Prolonged retention of methyl mercuy by mallard drakes, 3:32146 
DUOPLASMATRONS/RESEARCH PROGRAMS 
Tests and development of duoplasmatron and mutli-aperture 
heavy ion sources for an RF linac, 3:31688 (LBL-7143) 
DUSTS/BIOLOGICAL EFFECTS 
Effects of cotton dust on free lung cells, 3:32161 (CONF-760927-) 
DUSTS/REMOVAL 
Further experiments on the pilot-scale pressurised combustor at 
Leatherhead, England, 3:31636 (CONF-770447-P2) 
DYE LASERS/DESIGN 
Dyestuff laser (Patent), 3:31586 
DYNAMICS 
See MECHANICS 
DYSPROSIUM 149/ENERGY LEVELS 

Decay of holmium isotopes to levels in dysprosium nuclei near the 

N = 82 closed shell, 3:32273 (ORNL-5306) 
DYSPROSIUM 150/ENERGY LEVELS 

Decay of holmium isotopes to levels in dysprosium nuclei near the 

N = 82 closed shell, 3:32273 (ORNL-5306) 
DYSPROSIUM 151/ENERGY LEVELS 

Decay of holmium isotopes to levels in dysprosium nuclei near the 
N = 82 closed shell, 3:32273 (ORNL-5306) 

DYSPROSIUM 156/ENERGY-LEVEL TRANSITIONS 

Coulomb excitation measurements of reduced E2 and E4 
transition matrix elements in '* *Dy, 16 16*Er, and 1**Yb, 
3:32276 (ORNL-5306) 

DYSPROSIUM 158/ENERGY-LEVEL TRANSITIONS 

Coulomb excitation measurements of reduced E2 and E4 
transition matrix elements in '* 5*Dy, 16 16Er, and '®Yb, 
3:32276 (ORNL-5306) 
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EARTH ATMOSPHERE 
See also MAGNETOSPHERE 
SURFACE AIR 
TROPOSPHERE 
EARTH ATMOSPHERE/MATHEMATICAL MODELS 
Multi-state atmospheric power production pollution program, 
3:31730 (CONF-7710110-) 
EARTH ATMOSPHERE/MICROWAVE RADIATION 
Space-borne power conversion into a microwave beam and its 
impact on the environment of the upper atmosphere, 3:30775 
EARTH ATMOSPHERE/RADIATION HEATING 
Space-borne power conversion into a microwave beam and its 
impact on the environment of the upper atmosphere, 3:30775 
EARTH CRUST/AGE ESTIMATION 
Instrumentation development, 3:31737 (LBL-5299) 
EARTH PENETRATORS/STRESS ANALYSIS 
Initial response of a rock penetrator, 3:31517 (SAND-77-1712) 
EARTHQUAKES/FORECASTING 
Engineering sciences, 3:31515 (LBL-5299) 
Geothermal and geosciences, 3:30643 (LBL-5299) 
EARTHQUAKES/RESEARCH PROGRAMS 
Engineering sciences, 3:31515 (LBL-5299) 
EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
EAST MESA GEOTHERMAL FIELD/GEOCHEMICAL 
SURVEYS 
Chemical change in thermal fluids produced from the East Mesa 
geothermal system, 3:30658 
Oxygen, hydrogen, and carbon isotope studies of the Mesa 
Geothermal System, California, 3:30656 
EBR-2 REACTOR/REACTOR KINETICS 
Catalog of rod-drop data from EBR-II runs 67-87, 3:30952 (ANL- 
7542(Add.C)) 
EBR-2 REACTOR/REACTOR OPERATION 
Reactor development program. Progress report, November 1977, 
3:30844 (ANL-RDP-65) 
Reactor development program progress report, December 1977, 
3:30992 (ANL-RDP-66) 


(Emergency core cooling system.) 
Emergency core cooling apparatus (Patent), 3:31058 
Emergency core cooling equipment (Patent), 3:31059 
ECCS/PERFORMANCE TESTING 
Steam-water mixing and system hydrodynamics program. Task 4. 
Quarterly —— report, July 1, 1977-Septmber 30, 1977 


(PWR), 3:30994 (BMI-NUREG- 1987) 
ECOLOGY/BIBLIOGRAPHIES 
Bibliography of mathematical modeling in ecology, 3:31810 
(EDFB/IBP-75/5) 
ECOLOGY/MATHEMATICAL MODELS 
Bibliography of mathematical modeling in ecology, 3:31810 
(EDFB/IBP-75/5) 
ECONOMIC GROWTH/EVALUATION 
Toa conservation (Global significance to year 2020), 3:31139 
ECONOMIC GROWTH/FORECASTING 
Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume I, 
3:31131 (BNL-50735(Vol.1)) 
ECONOMIC GROWTH/GLOBAL ASPECTS 
Energy conservation (Global significance to year 2020), 3:31139 
ECONOMIC GROWTH/SIMULATION 
Models and methodologies for assessing the impact of energy 
development, 3:31113 (ERDA-77-91) 
ECONOMIC POLICY/DECISION MAKING 
Economics to make policy by, 3:31117 
ECONOMICS 
Overview of the economic theory of uncertainty and its 
implications for energy supply, 3:31110 (EPRI-EA-586) 
ECSC/ENERGY POLICY 


Community energy policy: texts of the relevant legislation (Book), 


3:31167 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EGGS/CONTAMINATION 
Radionuclides in Canada goose eggs, 3:31887 (CONF-750929-) 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/CRYOGENIC CABLES 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 


ELECTRIC CONTACTORS 


EHV AC SYSTEMS/ELECTRICAL FAULTS 
Developments in oe es for simulating faults in e.h.v. 
transmission systems, 3:30782 
EHV AC SYSTEMS/GAS-INSULATED CABLES 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
EHV AC SYSTEMS/OIL-FILLED CABLES 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
EHV AC SYSTEMS/SUPERCONDUCTING CABLES 
Cryogenic engineering for superconducting power transmission 
systems, 3:30788 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
EHV DC SYSTEMS/CRYOGENIC CABLES 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
EHV DC SYSTEMS/GAS-INSULATED CABLES 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
EHV DC SYSTEMS/OIL-FILLED CABLES 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
EHV DC SYSTEMS/SUPERCONDUCTING CABLES 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
ELASTICITY/COMPUTER CODES 
CHILES 2: a finite element computer program that calculates the 
intensities of linear elastic singularities in isotropic and 
orthotropic materials, 3:32299 (SAND-77-1900) 
ELDERLY PEOPLE/ENERGY CONSERVATION 
Weatherization program: a policy perspective. Final report, 
3:31144 (PB-272627) 
Weatherization program in Region III: a management study. Final 
report, 3:31145 (PB-272628) 
ELECTRIC ARCS/CONTROL SYSTEMS 
Influence on a mercury vacuum arc of a control grid in the 
plasma, 3:32325 (BNWL-tr-304) 
ELECTRIC ARCS/QUENCHING 
Arc quenching system, 3:32430 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/CATHODES 
Carbon electrode assembly for lithium fused salt battery (Patent), 
3:31098 
ELECTRIC BATTERIES/DESIGN 
Alkaline flat cell battery (Patent; C + MnO2/Zn), 3:31084 
ELECTRIC BATTERIES/ELECTRODES 
Method of preparing porous, active material for use in electrodes 
of secondary electrochemical cells (Patent), 3:31103 
ELECTRIC BATTERIES/HYBRID SYSTEMS 
Array power output of non-identical electrical cells, 3:30548 
ELECTRIC BATTERIES/PLATES 
Thyristor rectifiers for forming and charging of storage batteries, 
3:31105 
ELECTRIC BATTERIES/PRODUCTION 
Alkaline flat cell battery (Patent; C + MnO2/Zn), 3:31084 
ELECTRIC BRIDGES 
Phase-insensitive detectors for ac resistance bridges with 
application to temperature controls systems, 3:31702 (Y/DA- 
7468/S1 
ELECTRIC CABLES 
See also CRYOGENIC CABLES 
OIL-FILLED CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/EXTRUSION 
Dynamic model for computer control of the extrusion of solid 
dielectric cable, 3:30766 (EPRI-EL-605) 
ELECTRIC CABLES/FABRICATION 
Dynamic model for computer control of the extrusion of solid 
dielectric cable, 3:30766 (EPRI-EL-605) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 








ELECTRIC FIELDS/BIOLOGICAL EFFECTS 


ELECTRIC FIELDS/BIOLOGICAL 


EFFECTS 
Health and safety of high voltage transmission lines, 3:32176 (UR- 


3490- 


RS 
wasn fey only; excludes DIRECT ENERGY 
CON RS.) 
See also TURBOGENERATORS 
Wind driven electrical generator (Patent), 3:30709 
ELECTRIC GENERATORS/SWITCHES 
Metallic contact, fast-closing, high current switch, 3:32427 
ELECTRIC POWER 
See also EPRI 
HYDROELECTRIC POWER 
ELECTRIC POWER/AVAILABILITY 
Energy situation in the Community: situation 1976, outlook 1977 
(Booklet), 3:31163 
ELECTRIC POWER/CHARGES 
All electric homes in the United States. Annual bills, January 1, 
1978, cities of 50,000 and more (Annual bills for Jan. 1, 1976 in 
cities of 50,000 and more), 3:31230 (FPC-R-89) 
Applying economic efficiency criteria: the case of electric energy, 
Electric Utility Rate Design Study: 1977 survey of state and 
a regulatory commissions, electric utility rate design, and 
load management activities, 3:31178 (NP-22547) 
ELECTRIC WER/CONSUMPTION RATES 
Estimating household energy expenditures in the Phase I 
—— Human Resources Data System. Task 11 final 
rt, 3:31187 (HCP/160901-01) 
ELE uC POWER/DEMAND FACTORS 
Changes in the electric power growth rates of private households 
in urban agglomerations: their role in the energy economy and 
technical possibilities, 3:31179 (NP-22820) 
ELECTRIC POWER/ECONOMICS 
Productivity in the private electric utility industry, 1951 to 1973, 
3:30758 (NP-23059 
ELECTRIC POWER/ENERGY ANALYSIS 
Energy analysis, 3:31108 (LBL-5299) 
ELECTRIC POWER/LOAD MANAGEMENT 
Electric Utility Rate Design Study: 1977 survey of state and 
Heya regulatory commissions, electric utility rate design, and 
oad mana oe activities, 3:31178 (NP-22547) 
ELECTRIC ER/PEAK-LOAD PRICING 


Arizona aacateel energy load a demonstration 


project. Final a ay 3:31231 ae /B50073-01) 


ELECTRIC POWER/PRODUCTI 
Productivity in the private aie utility industry, 1951 to 1973, 
3:30758 (NP-23059) 
ELECTRIC POWER/REGULATIONS 
Electric Utility Rate Design Study: 1977 survey of state and 
Federal regulatory commissions, electric utility rate design, and 
load management activities, 3:31178 (NP-22547) 
ELECTRIC POWER INDUSTRY/ECONOMICS 
Applying economic efficiency criteria: the case of electric energy, 


See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 
TRAINS 
ELECTRIC RAILWAYS/ECONOMIC IMPACT 
Electrification of railroads problems-potentials-economic impacts, 
3:31290 (CONF-770878-) 
ELECTRIC RAILWAYS/REVIEWS 
Electrification of railroads problems-potentials-economic impacts, 
3:31290 (CONF-770878-) 
C SWITCH 


See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/BWR TYPE REACTORS 
Electric utility decision making and the nuclear option, 3:30919 
(R-2148-NSF) 
ELECTRIC UTILITIES/CHARGES 
Electric Utility Rate Design Study: 1977 survey of state and 
Federal regulatory commissions, electric utility rate design, and 
load management activities, 3:31178 (NP-22547) 
ELECTRIC UTILITIES/ENERGY MODELS 
Incorporating uncertainty in energy supply models. Final report 
(ELECTRIC3), 3:31152 (EPRI-EA-703(Vol.1)) 
Incorporating uncertainty in energy supply models. Final report 
(ELECTRIC3), 3:31153 (EPRI-EA FO3(Vol.2)) 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
Arizona electrical energy load management demonstration 
project. Final report, 3:31231 (HCP/B50073-01) 
Electric Utility Rate Design Study: 1977 survey of state and 
Federal regulatory commissions, electric utility rate design, and 
load management activities, 3:31178 (NP-22547) 
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ELECTRIC UTILITIES/MANAGEMENT 
Electric utility decision making and the nuclear option, 3:30919 
(R-2148-NSF) 
ELECTRIC UTILITIES/NUCLEAR POWER PLANTS 
Electric utility decision making and the nuclear option, 3:30919 
(R-2148-NSF) 
ELECTRIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Compressed air energy storage for electric utility load leveling, 
3:31062 
ELECTRIC UTILITIES/PHOTOVOLTAIC POWER PLANTS 
Photovoltaic systems concept study. Final report. Volume I, 
3:30561 (ALO/2748-12(Vol.1)) 
ELECTRIC UTILITIES/PRODUCTIVITY 
Productivity in the private electric utility industry, 1951 to 1973, 
3:30758 (NP-23059) 
ELECTRIC UTILITIES/PWR TYPE REACTORS 
Electric utility decision making and the nuclear option, 3:30919 
(R-2148-NSF) 
ELECTRIC UTILITIES/REGULATIONS 
Electric Utility Rate Design Study: 1977 survey of state and 
Federal regulatory commissions, electric utility rate design, and 
load management activities, 3:31178 (NP-22547) 
ELECTRIC UTILITIES/SITE SELECTION 
Coal markets and transportation problems, 3:30221 (CONF- 
7710110-) 
ELECTRIC UTILITIES/WIND POWER PLANTS 
Role of wind power in electric utilities, 3:30697 (BNL-50736) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
CIRCUIT BREAKERS 
ELECTRIC BRIDGES 
SWITCHES 
ELECTRICAL EQUIPMENT/STANDARDIZATION 
Standardized electrical auxiliary system for SNUPPS, 3:30823 
ELECTRICAL INSULATION/AGING 
Cable jacket aging study: comparison of polyether and polyester 
urethane materials, 3:31425 (SAND-77-0856) 
ELECTRICAL INSULATION/MATERIALS TESTING 
Development of the PDX TF Coil insulation system, 3:32484 
ELECTRICAL INSULATION/MECHANICAL PROPERTIES 
Measurements of mechanical properties of glass fiber reinforced 
epoxy resin, 3:31545 
ELECTRICAL INSULATION/SPECIFICATIONS 
Electrical insulator requirements for mirror fusion reactors, 
3:32480 (UCRL-52098) 
ELECTRICAL INSULATORS/EROSION 
Reliability and surface degradation aspects of synthetic insulator 
materials for hv application, 3:30784 
ELECTRICAL INSULATORS/PERFORMANCE 
Reliability and surface degradation aspects of synthetic insulator 
materials for hv application, 3:30784 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
ELECTRIC-POWERED VEHICLES/DESIGN 
Engineering sciences, 3:31515 (LBL-5299) 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
High discharge battery with depolarized plates (Patent; envelope 
separators through which electrolyte is pumped to flush plates 
clean), 3:31089 
Method of preparing porous, active material for use in electrodes 
of secondary electrochemical cells (Patent), 3:31103 
ELECTRIC-POWERED VEHICLES/IRON-AIR BATTERIES 
Development of an iron-air battery system for electric vehicles. 
—— report No. 10, June-October 1977, 3:31075 (TID- 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 
Battery for electric powered vehicles (Patent; mechanically 
rechargeable), 3:31076 
ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 
BATTERIES 
High temperature secondary batteries (Patent; Li/LiCl-KCI-LiF/ 
TiS2), 3:31085 
Method of preparing a powdered electrically insulative separator 
for use in an electrochemical cell (Patent application), 3:31104 
ELECTRIC-POWERED VEHICLES/METAL-GAS BATTERIES 
SD of prototype Al/air cell, 3:31083 (UCID-17426-77-8- 
ELECTRIC-POWERED VEHICLES/METAL-NONMETAL 
BATTERIES 


Rechargeable electrical energy storage device (Patent; metal/ 
halogen), 3:31078 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
Engineering sciences, 3:31515 (LBL-5299) 
ELE IC-POWERED VEHICLES/PROPULSION 


Inductive power coupling for an electric highway system, 3:31293 
(LBL-7262) 
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ELECTRIC-POWERED VEHICLES/REGENERATIVE 
BRAKING 


Determination of the effectiveness and feasibility of regenerative 
braking systems on electric and other automobiles. Volume 1. 
Summary, 3:31294 (UCRL-5230(Vol.1)) 

pe ete POWERED VEHICLES/RESEARCH PROGRAMS 
eering sciences, 3:31515 (LBL-5299) 
ELE Senate WERED VEHICLES/SODIUM-SULFUR 
A’ 

Ford/ERDA sodium-sulfur battery development, Phase II. 
Progress report No. 30, November 1-December 31, 1977, 
3:31073 (COO-2566-30) 

ELECTRIC-POWERED VEHICLES/TECHNOLOGY 

ASSESSMENT 

Electric car technology for demonstration and development, 
3:31291 (CONF-770878.) 

Urban applications and energy impacts of future electric cars, 
3:31292 (CONF-770878-) 

ELECTRIC-POWERED VEHICLES/ZINC-CHLORINE 

BATTERIES 

Rechargeable electrical energy storage device (Patent; metal/ 
halogen), 3:31078 

ILECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOGALVANIC CELLS 
ELECTROCHEMICAL CELLS/DESIGN 
Device for measuring the total concentration of oxygen in gases 
(Patent; HTGR), 3:30832 
ELECTROCHEMICAL CELLS/SALINITY GRADIENTS 
Power from salinity gradients, 3:30514 
ELECTROLYTES/PERMITTIVITY 

Effect of relaxing the continuum dielectric approximation on 

Poisson-Boltzmann thermodynamics, 3:31480 
ELECTROLYTES/THERMODYNAMIC ACTIVITY 
Effect of relaxing the continuum dielectric approximation on 
Poisson-Boltzmann thermodynamics, 3:31480 
ELECTROLYTIC CELLS/DESIGN 
Solid polymer electrolyte cell construction (Patent), 3:30483 
ELE OMAGNETIC FIELDS/BIOLOGICAL EFFECTS 

Health and safety of high voltage transmission lines, 3:32176 (UR- 
3490-1255) 

ELECTROMAGNETIC LENSES/DESIGN 

High-frequency focusing device for focusing a beam of charged 
particles accelerated within a cyclotron (Patent), 3:31687 

ELECTROMAGNETIC RADIATION 
See also LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
ELECTROMAGNETIC RADIATION/ABSORPTION 

Seventh annual symposium on the anomalous absorption of intense 

high-frequency waves, 3:32347 (CONF-770538-(Absts.)) 
ELECTRON PLASMA WAVES/PARAMETRIC INSTABILITIES 
Resonant decay of finite extent cold electron plasma waves, 
3:32342 (PPPL-1402) 
ELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROELECTRONIC CIRCUITS 
ELECTRONIC CIRCUITS/DIELECTRIC MATERIALS 

Interaction of thick film dielectric, conductor, and alumina 

substrate for DCU201 aircraft controller, 3:31627 (SAND-78- 


0069) 
ELECTRONIC CIRCUITS/IMPEDANCE 
7 analysis of CDU fireset X-units, 3:31715 (SAND-77- 
1845C) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Review of heavy lepton production in e* e~ annihilation, 3:32219 
(SLAC-PUB-2022) 
ELECTRON-POSITRON INTERACTIONS/CROSS SECTIONS 
Results from the SPEAR magnetic detector with the lead-glass- 
addition, 3:32213 (LBL-6780) 
ELECTRON-POSITRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Review of heavy lepton production in e* e~ annihilation, 3:32219 
(SLAC-PUB-2022) 
ELECTRON-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Experiments with polarized electron beams at SLAC (Cross 
sections, parity nonconservation), 3:32212 (ANL-HEP-CP-77- 
5 


4 
ELECTRON-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Experiments with polarized electron beams at SLAC (Cross 
~ ta parity nonconservation), 3:32212 (ANL-HEP-CP-77- 
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ENERGY CONSERVATION 


ELECTROREFINING/COMPARATIVE EVALUATIONS 
Comparison of the microstructure and mechanical properties of 
300-M steel manufactured by the vacuum arc remelt and the 
electroslag remelt processes, 3:31346 (LBL-6686) 
ELECTROSTATIC PRECIPITATORS 
Advanced electrostatic collection concepts, 3:31659 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Development of an in-stack impactor/precipitator for sizin 
submicron particles. Final report, 3:31735 (EPRI-FP-501 
ELECTROSTATIC PRECIPITATORS/EFFICIENCY 
Modifications and costs of converting to low sulfur Western coals, 
3:31641 (CONF-7710110-) 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
Development of an in-stack impactor/precipitator for sizin 
submicron particles. Final report, 3:31735 (EPRI-FP-501 
ELECTROSTATIC PRECIPITATORS/USES 
Possibilities and limitations of the introduction of electrostatic 
— in reprocessing installations, 3:30385 (GERHTR- 
17 


ELEMENTS 
See also METALS 
SEMIMETALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/ION EXCHANGE 
Anion exchange of 58 elements in hydrobromic acid and in 
hydriodic acid, 3:31446 (LA-7084) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLAN/PLANNING 
Examination of off-site emergency protective measures for core 
melt accidents, 3:31038 (SAND-77-1386C) 
EMPHYSEMA/PATHOGENESIS 
Macrophages in culture: some properties relevant to the study of 
emphysema, 3:31925 (CONF-760927-) 
EMS 
(Ethyl methanesulfonate.) 
EMS/BIOLOGICAL EFFECTS 
Tradescantia stamen hair: an introduction to the system and its use 
as a monitor atmospheric pollutants (SO2, NOs, Os, 1,2- 
dibromoethane, ethyl methanesulfonate), 3:31720 (BNL- 23829) 
ENDANGERED SPECIES/TAXONOMY 
Plant species on the Department of Energy-Oak Ridge 
Reservation that are rare, threatened, or of special concern, 
3:31796 (ORNL/TM-6101) 
ENERGY 
See also GEOTHERMAL ENERGY 
SOLAR ENERGY 
ENERGY/BIOLOGICAL EFFECTS 
Environmental research, 3:31897 (LBL-5299) 
ENERGY/CHARGES 
Review of methodology for determining a cost-based price of 
energy products, 3:31114 (FE/2517-1) 
ENERGY/EDUCATION 
Report of activities, 1976-7 (Univ. of Houston Energy Institute), 
3:31133 (NP-23042) 
ENERGY/ENVIRONMENTAL IMPACTS 
Environmental research, 3:31897 (LBL-5299) 
ENERGY/INFORMATION SYSTEMS 
Energy research communication system. Project E-E, 3:31134 
(NP-23082) 
ENERGY/RESEARCH PROGRAMS 
Energy research communication system. Project E-E, 3:31134 
(NP-23082) 
Report of activities, 1976-7 (Univ. of Houston Energy Institute), 
3:31133 (NP-23042) 
ENERGY/TECHNOLOGY TRANSFER 
Mechanism of sickle cell hemoglobin modification by ethyl 
acetimidate, 3:31964 (LBL-5299) 
ENERGY ACCOUNTING/COMPUTER CODES 
Program PRESTO: preparation of reference energy systems 
through time, 3:31106 (BNL-50723) 
ENERGY ANALYSIS 
Energy analysis, 3:31108 (LBL-5299) 
Net energy analysis of in situ oil shale processing (50,000 b/d), 
3:31174 
ENERGY ANALYSIS/COMPUTER CODES 
IRATE: an interactive computer program for access to the energy 
system network simulator (ESNS) model, 3:31107 (BNL-50753) 
ENERGY ANALYSIS/ENERGY MODELS 
IRATE: an interactive computer program for access to the energy 
system network simulator (ESNS) model, 3:31107 (BNL-50753) 
ENERGY ANALYSIS/RESEARCH PROGRAMS 
Energy use and conservation, 3:31206 (LBL-5299) 
ENERGY CONSERVATION 
a ot ped for maximizing transportation energy conservation, 


Potential energy savings in commercial/residential communities 
based on integrated systems design, 3:31140 (CONF-771120-21) 








ENERGY CONSERVATION/ECONOMIC IMPACT 


US. insulation market, 3:31147 

Weatherization program: a policy perspective. Final report, 
3:31144 (PB-272627) 

Weatherization program in Region III: a management study. Final 
report, 3:31145 (PB-272628) 

ENERGY CONSERVATION/ECONOMIC IMPACT 

Impact of selected energy conservation technologies on baseline 

lemands, 3:31137 (BNL-50745) 

ENERGY CONSERVATION/FORECASTING 

Energy conservation (Global si ppg to zones 2020), 3:31139 
ENERGY CONSERVATION/GLOBAL AS 

ha conservation (Global significance ~ year year 2020), 3:31139 
ENERGY CONSERVATION/GOVERNMENT POLICIES 

Federal policy options to effect fuel conservation in the air 
industry, 3:31246 (CONF-770878-) 

— ent Carter’s automobile-related energy conservation 

, 3:31255 (CONF-770878-) 
EN RC Y CONSERVATION/GRANTS 
Conservation prototype grants management and planning system. 
Volume 7 of the sourcebook, 3:31141 (DOE/CS-0014(Vol.7)) 
ENERGY CONSERVATION/GREENHOUSES 
<- —- systems for greenhouses, 3:31138 (CONF- 
-) 
ENERGY CONSERVATION/IMPLEMENTATION 

Conservation paces grants management and planning system. 
Volume 7 of the sourcebook, 3:31141 (DOE/CS-001 OL 7)) 

Energy conservation (Global significance to year 2020), 3:31139 

ENERGY CONSERVATION/LAND USE 
Reading the energy meter on development. The interaction of 
land use and energy conservation, 3:31146 (PB-273496) 
ENERGY CONSERVATION/MANUALS 
Home energy how-to (Book), 3:31191 
ENERGY CONSERV ATION/OPTIMIZATION 

Resource impact factors and optimal energy conservation 

standards for buildings, 3:31149 
ENERGY CONSERVATION/PUBLIC OPINION 
Sociological dimensions of the energy crisis: a follow-up study 
(Texas), 3:31119 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Energy use and conservation, 3:31206 (LBL-5299) 
ENERGY CONSERVATION/VANPOOLING 

Marketing plan to accelerate the use of vanpools, 3:31142 (HCP/ 
M60437-1) 

Vanpool implementation manual, 3:31143 (HCP/M60437-2) 

ENERGY CONSUMPTION/COMPARATIVE EVALUATIONS 

How industrial societies use energy (Comparative patterns for nine 
countries), 3:31186 (EPRI-EA-707-SY) 

Intensities of energy usage: an international and intertemporal 
comparison (UK, Italy, France, Belgium, Netherlands, and 
German Federal Republic), 3:31189 

ENERGY CONSUMPTION/DATA COMPILATION 

Estimating household energy expenditures in the Phase I 
Comprehensive Human Resources Data System. Task 11 final 
report, 3:31187 (HCP/160901-01) 

ENERGY CONSUMPTION/EFFICIENCY 
— use proficiency: the validity of interregional comparisons, 


ENERGY CONSUMPTION/ENERGY ANALYSIS 

CAL-ERDA program manual (Building Design Language; 
LOADS, SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3:31185 (ANL/ENG-77-04) 

CAL-ERDA users manual (Building Design Language; LOADS, 
SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3:31184 (ANL/ENG-77-03) 

nn analysis, 3:31108 (LBL-5299) 

ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 

Data bank for the geographical allocation of future U.S. energy 
supply facilities by county, 3:31120 (BNL-50754 

ENERGY CONSUMPTION/FORECASTING 

Analysis of past and expected future trends in U.S. energy 
consumption, 1947-2000, 3:31150 (BNL-50725) 

Methods of forecasting of scientific and technical progress in the 
production and consumption of fuel and energy resources, 
3:31162 (DOE-tr-24) 

United States energy scene 1976-1985, 3:31205 (CONF-770878-) 

ENERGY CONSUMPTION/GROSS DOMESTIC PRODUCT 

a _ proficiency: the validity of interregional comparisons, 

ENERGY CONSUMPTION/INFORMATION SYSTEMS 

Estimating household energy expenditures in the Phase I 
Comprehensive Human Resources Data System. Task 11 final 
report, 3:31187 (HCP/160901-01) 

ENERGY CONSUMPTION/REVIEWS 

Analysis of past and expected future trends in U.S. energy 
consumption, 1947-2000, 3:31150 (BNL-50725) 

ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 

Sociological dimensions of the energy crisis: a follow-up study 
(Texas), 3:31119 


ERA Vol. 3, No. 13 


ENERGY CONSUMPTION/SYSTEMS ANALYSIS 
Program PRESTO: preparation of reference energy systems 
through time, 3:31106 (BNL-50723) 
ENERGY CONVERSION/MEETINGS 
Proceedings of the 12th intersociety energy conversion 
——— conference. Volume II (121 papers), 3:31192 
DEMAND 


Impact of selected energy conservation technologies on baseline 
demands, 3:31137 (BNL-50745) 
Report to the Advisory Committee of IIASA’s energy program, 
3:31164 (ILASA-RM-77-42) 
ENERGY DEMAND/DATA COMPILATION 
1975 energy conditions in the South, 3:31155 (ORNL/TM-6190) 
ENERGY DEMAND/EVALUATION 
Energy demand, 3:31159 
ENERGY DEMAND/FORECASTING 
Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume II. 
Reference case supply/demand projections; fuel demand tables 
and summaries, 3:31132 (BNL-50735(Vol.2)) 
Coal markets and transportation problems, 3:30221 (CONF- 
7710110-) 
ENERGY FACILITIES/DECISION MAKING 
Institutional constraints and opportunities. Study Module V. 
Report on Tasks 4, 5, 6, and 7. Final report, 3:31115 (PB- 
2 


272446) 
ENERGY FACILITIES/INFORMATION SYSTEMS 
— bank for the geographical allocation of future U.S. energy 
pply facilities by county, 3:31120 (BNL-50754) 
ENERGY FACILITIES/SITE SELECTION 
Data bank for the geographical allocation of future U.S. energy 
supply facilities by county, 3:31120 (BNL-50754) 
ENERGY MANAGEMENT/FINANCING 
Conservation prototype grants management and planning system. 
Volume 7 of the sourcebook, 3:31141 (DOE/CS-0014(Vol.7)) 
ENERGY MANAGEMENT/IMPLEMENTATION 
Conservation prototype ts management and planning system. 
Volume 7 of the sourcebook, 3:31141 (DOE/CS-0014(Vol.7)) 
ENERGY MANAGEMENT/REGULATIONS 
Conservation prototype ts management and planning system. 
Volume 7 of the sourcebook, 3:31141 (DOE/CS-0014(Vol.7)) 
ENERGY MODELS 
—— coal mine model (Generic feedback-loop model), 
31168 
Impact of selected energy conservation technologies on baseline 
demands, 3:31137 (BNL-50745) 
Incorporating uncertainty in energy supply models. Final report 
(ELECTRIC3), 3:31152 (EPRI-EA-703(Vol.1)) 
Incorporating uncertainty in energy supply models. Final report 
(ELECTRICS), 3:31 133 (EPRI-EA-703(Vol.2)) 
IRATE: an interactive computer program for access to the energy 
system network simulator (ESNS) model, 3:31107 (BNL-50753) 
Report to the Advisory Committee of IIASA’s energy program, 
3:31164 (IIASA-RM-77-42) 
ENERGY POLICY 
Reading the energy meter on development. The interaction of 
land use and energy conservation, 3:31146 (PB-273496) 
Report to the Advisory Committee of IIASA's energy program, 
3:31164 (ILASA-RM-77-42) 
Sociological dimensions of the energy crisis: a follow-up study 
(Texas), 3:31119 
USA faces the energy challenge, 3:31156 
ENERGY POLICY/INPUT-OUTPUT ANALYSIS 
Application of multi-regional input-output models to energy 
policy analysis, 3:31165 (NP-22931) 
ENERGY POLICY/LEGISLATION 
ae energy policy: texts of the relevant legislation (Book), 
311 
ENERGY POLICY/PUBLIC RELATIONS 
DOE role in nuclear policies and programs: official transcript of 
public briefing. Addendum December 13, 1977, Washington, 
D.C., 3:30790 (CONF-771221-(Addendum)) 
ENERGY POLICY/REGIONAL COOPERATION 
Ozarks Region energy alternatives study. Working paper XI. 
Regional cooperation in energy decisions, 3:31166 (NP-22934) 
ENERGY SHORTAGES/SOCIO-ECONOMIC FACTORS 
Sociological dimensions of the energy crisis: a follow-up study 
(Texas), 3:31119 
ENERGY SOURCE DEVELOPMENT 
Future of petroleum, 3:31160 
ENERGY SOURCE DEVELOPMENT/DECISION MAKING 
Appalachian mineral resource development: environmental 
factors, 3:31121 (EPA-600/9-77-018) 
Institutional constraints and opportunities. Study Module V. 
re Tasks 4, 5, 6, and 7. Final report, 3:31115 (PB- 
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ENERGY SOURCE DEVELOPMENT/ECONOMIC 
ELASTICITY 


Socio-economic efficiency and a maporarte technologies for 


energy, 3:31109 (CONF-770870-) 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 
Assistance from energy developers: a negotiating guide for 
rn. 3:31112 (ERDA-77-90) 
—. the socio-economic impacts of energy development: a 
ee or the small community (Handbook), 3:31111 (ERDA- 


Models a methodologies for assessing the impact of energy 
development, 3:31113 (ERDA-77-91 

ENERGY SOURCE DEVELOPMENT/ENERGY ANALYSIS 
Energy analysis, 3:31108 (LBL-5299) 

ENERGY 8 SOURCE DEVELOPMENT/ENVIRONMENTAL 


Managing the socio-economic impacts of energy development: a 
5) or the small community (Handbook), 3:31111 (ERDA- 


Models cal methodologies for assessing the impact of energy 
development, 3:31113 (ERDA-77-91 
ENERGY SOURCE DEVELOPMENT/FINANCING 
~— 4 yO cee of the Philippines (Plan outlined to year 
, 3:31128 
ENERGY SOURCE DEVELOPMENT/FORECASTING 
— 4 cee of the Philippines (Plan outlined to year 
31128 


Energy scenarios for New Zealand (Up to years 2000 and 2025), 
3:31158 


ENERGY SOURCE DEVELOPMENT/FORESTS 
How much energy in the world’s forests, 3:31127 
ENERGY SOURCE DEVELOPMENT/RADIATION HAZARDS 

Potential radioactive pollutants resulting from expanded energy 
programs. Final report, 3:31789 (PB-272519) 

ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 

Assistance from energy developers: a negotiating guide for 
communities, 3:31112 (ERDA-77-90) 

Managing the socio-economic impacts of energy development: a 

uide for the small community (Handbook), 3:31111 (ERDA- 
7-79) 

Models and methodologies for assessing the impact of energy 
development, 3:31113 (ERDA-77-91) 

ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS 

Socio-economic efficiency and appropriate technologies for 
energy, 3:31109 (CONF-770870-) 

ENERGY SOURCES 

See also FOSSIL FUELS 

NUCLEAR FUELS 
WASTE HEAT 
WIND POWER 

ENERGY SOURCES/DATA COMPILATION 

1975 energy conditions in the South, 3:31155 (ORNL/TM-6190) 

ENERGY SOURCES/FORECASTING 

Methods of forecasting of scientific and technical progress in the 
—— and consumption of fuel and energy resources, 

:31162 (DOE-tr-24) 
ENERGY SOURCES/PLANNING 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume I, 
3:31131 (BNL-50735(Vol.1)) 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume II. 
Reference case supply/demand projections; fuel demand tables 
and summaries, 3:31132 (BNL-50735(Vol.2) 

ENERGY SOURCES/RESEARCH PROGRAMS 

| and environment. Annual report, 1975, 3:30642 (LBL- 
5299) 

ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 

Socio-economic efficiency and appropriate technologies for 
energy, 3:31109 (CONF-770870-) 

ENERGY SOURCES/SUPPLY AND DEMAND 
U.S. energy outlook through 1990, 3:31161 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 
ENERGY STORAGE/CHEMICAL REACTIONS 
Chemical process research and development, 3:30038 (LBL-5299) 
ENERGY STORAGE/COMPARATIVE EVALUATIONS 

Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume III. Wind 
conversion systems with energy storage. Final report, 3:30716 
(TID-28287/3) 

ENERGY STORAGE/DESIGN 
New applications of inductive storage technology, 3:32419 


ENTOMOLOGY 


ENERGY STORAGE SYSTEMS 
Energy conversion and storage by CDE (concentration difference 
energy) engine and system, 3:3167 
ENERGY STORAGE SYSTEMS/COMPARATIVE 
EVALUATIONS 
Economics of internal and external energy storage in solar power 
plant operation, 3:30573 
ENERGY STORAGE SYSTEMS/ECONOMICS 
Economics of internal and external energy storage in solar power 
plant operation, 3:30573 
ENERGY TORAGE SYSTEMS/ENVIRONMENTAL 
IMPACTS 


Environmental control technology R and D r — for 
energy storage systems, 3:31898 (LA-6979-MS) 

ENERGY STORAGE SYSTEMS/POLLUTION CONTROL 

EQUIPMENT 

Environmental control technology R and D requirements for 
energy storage systems, 3:31898 Rad ag MS) 

ENERGY STORAGE SYSTEMS/TECHNO 

ASSESSMENT 

Energy storage systems for automobile propulsion. Volume 2. 
Detailed report, 3:31300 (UCRL-52303(¥ ol.2)) 

ENERGY SUPPLIES/DATA COMPILATION 
1975 energy conditions in the South, 3:31155 (ORNL/TM-6190) 
ENERGY SUPPLIES/ECONOMIC ELASTICITY 

Overview of the economic theory of uncertainty and its 

implications for energy supply, 3:31110 (EPRI-EA-586) 
ENERGY SUPPLIES/ENERGY MODELS 

Incorporating uncertainty in energy supply yor) Final report 
(ELECTRICS3), 3:31152 (EPRI-EA-703(Vol.1) 

Incorporating uncertainty in energy supply ane. Final report 
(ELECTRIC3), 3:31153 (EPRI-EA-703(Vol.2)) 

ENERGY SUPPLIES/FORECASTING 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume I, 
3:31131 (BNL-50735(Vol.1)) 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume II. 
Reference case supply/demand projections; fuel demand tables 
and summaries, 3:31132 (BNL-50735(Vol.2)) 

United States energy scene 1976-1985, 3:31205 (CONF-770878-) 

ENERGY SUPPLIES/PLANNING 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume I, 
3:31131 (BNL-50735(Vol.1)) 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume II. 
Reference case supply/demand projections; fuel demand tables 
and summaries, 3:31132 (BNL-50735(Vol.2)) 

ENERGY SUPPLIES/PRODUCTION 
United States energy scene 1976-1985, 3:31205 (CONF-770878-) 
ENERGY SUPPLIES/RISK ASSESSMENT 

Overview of the economic theory of uncertainty and its 

implications for energy supply, 3:31110 (EPRI-EA-586) 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
Transmission of energy by open-loop chemical energy pipeline, 
3:31072 (CONF-770955-4) 
ENGINEERED SAFETY SYSTEMS 
See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 
ECCS 
ENGINEERED SAFETY SYSTEMS/FAILURE MODE 

ANALYSIS 

Probabilistic analysis of “common mode failures”, 3:31036 
(SAND-77-1382C) 

Using variable transformations to perform common event analysis, 
3:31035 (SAND-77-1380C) 

ENGINEERED SAFETY SYSTEMS/SYSTEMS ANALYSIS 

Methodology for determining accident sequences that dominate 
risk in LWR power plants, 3:31034 (SAND-77-1280C) 

ENGINEERING/MANAGEMENT 
Managing plant engineering projects, 3:31508 
ENGINEERING TEST REACTOR 
See ETR REACTOR 
ENGLAND 
See UNITED KINGDOM 
ENIWETOK/RADIATION MONITORING 

Preconcentration of plutonium radionuclides from natural waters 
(Pu in Eniwetok ground water, lagoon and open ocean waters), 
3:31890 (UCRL-80686) 

ENRICHED URANIUM 

Shipment by air of plutonium and highly enriched uranium: State 

of New York vs. Nuclear Regulatory et al., 3:30391 
ENRICHMENT (ISOTOPIC) 

See ISOTOPE SEPARATION 
ENTOMOLOGY 

See INSECTS 





ENVIRONMENT/MATHEMATICAL MODELS 


ENVIRONMENT/MATHEMATICAL MODELS 
Study of mathematical models of mutation and selection in multi- 
locus systems, 3:31936 (COO-2472-4) 
ENVIRONMENT/QUALITY CONTROL 
Environmental and effluent surveillance programs at Oak Ridge 
National Laboratory, 3:31819 (CONF-7801 12-1) 
ENVIRONMENT/RADIATION MONITORING 
Environmental Radioactivity Laboratory intercomparison studies 
program, FY 1977. Interim report, 3:31788 (PB-263900) 
ENVIRONMENT/RESEARCH PROGRAMS 
— and environment. Annual report, 1975, 3:30642 (LBL- 
52 


ENVIRONMENTAL EFFECTS/FORECASTING 
Energy scenarios for New Zealand (Up to years 2000 and 2025), 
3:31158 
ENVIRONMENTAL EFFECTS/REGIONAL ANALYSIS 
Design of network experiments for regional-scale atmospheric 
pollutant transport and transformation (Fossil-fuel power plant 
effluents), 3:31728 (CONF-771118-4) 
ENVIRONMENTAL IMPACTS/INFORMATION SYSTEMS 
Surface mine pollution abatement and land use impact 
investigation. Volume IV. An investigation of alternative data 
systems with a recommendation for a statewide environmental 
storage and retrieval system. Final report, 3:30149 (PB-272962) 
ENZYMES 
See also ATP-ASE 
CATALASE 
DEHYDROGENASES 
ESTERASES 
LIGASES 
OXIDASES 
OXIDOREDUCTASES 
PEROXIDASES 
POLYMERASES 
TRANSFERASES 
Effect of detergent solo” and crude oil on the activities of 
cathepsin D and acid phosphatase in hemolymph of Crangon 
crangon L., 3:32107 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Apparent equivalence of the active-site glutamyl residue and the 
essential group with pK/sub a/ 6.0 in triosephosphate 
isomerase, 3:31915 
ENZYMES/CATALYSIS 
Bioengineering technology, 3:32070 (ORNL-5295) 
ENZYMES/CHROMATOGRAPHY 
Biomedical technology, 3:31433 (ORNL-5295) 
ENZYMES/METABOLISM 
Biochemical basis of oxygen toxicity in guinea pig alveolar 
macrophages and granulocytes, 3:32120 (CONF-760927-) 
Effects of radioprotective venom of central Asian snakes and 
radiation on the adenylate cyclase system (Rats, gamma 
radiation), 3:32036 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPITHELIUM/BIOLOGICAL REPAIR 
Alveolar epithelial repair and changes in free airway cell 
= following cadmium injury (Rats), 3:32122 (CONF- 


EPITHELIUM/CHEMICAL PROPERTIES 
Isolation and characterization of type II alveolar epithelial cells 
and alveolar macrophages (Rats, rabbits), 3:31921 (CONF- 
760927-) 
EPOXIDES 
Differences in mutagenicity of the optical enantiomers of the 
diasteromeric benzo[a]pyrene 7,8-diol-9,10-epoxides, 3:32067 
EPOXIDES/DIELECTRIC PROPERTIES 
Kevlar 49-Epoxy insulator, 3:31426 (SAND-77-0500) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
See also ELECTRIC POWER 
EPRI/DEMONSTRATION PROGRAMS 
Perceptions of EPRI: gauging the return (Evaluating EPRI 
projects), 3:31181 
EPRI/RESEARCH PROGRAMS 
Perceptions of EPRI: gauging the return (Evaluating EPRI 
projects), 3:31181 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans-1 1292) 
EQUATIONS OF STATE/LIBRARIES 
Recent developments in the Sesame equation-of-state library, 
3:31343 (LA-7130) 
EQUIPMENT INTERFACES/ELECTRONIC CIRCUITS 
SPCDS/NOVA III interface manual, 3:31628 (SAND-78-0473) 
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ERBIUM 162/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation measurements of reduced E2 and E4 
transition matrix elements in '** *Dy, 16 16*Er, and '®*Yb, 
3:32276 (ORNL-5306) 
ERBIUM 164/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation measurements of reduced E2 and E4 
transition matrix elements in * **Dy, 1 1*Er, and 1 Yb, 
3:32276 (ORNL-5306) 
ERBIUM 164/ROTATIONAL STATES 
—— of *Er in the band-crossing region, 3:32269 (ORNL- 


5306) 
ERBIUM 166/ENERGY-LEVEL TRANSITIONS 
E2 and E4 reduced-matrix elements of 154 15° 158 160Gq and 176 178 
18H f (K, J, 7, B(E2), B(E3)), 3:32275 (ORNL-5306) 
ERBIUM 166 TARGET/ALPHA REACTIONS 
Nonstatistical effects in the decay of the compound nucleus '”°Yb, 
3:32277 (ORNL-5306) 
ERBIUM 168/ENERGY-LEVEL TRANSITIONS 
E2 and E4 reduced-matrix elements of 154 15¢ 158 16°Gdqd and +76 178 
18H f (K, J, 7, B(E2), B(E3)), 3:32275 (ORNL-5306) 
ERBIUM 170/ENERGY-LEVEL TRANSITIONS 
E2 and E4 reduced-matrix elements of '** 156 158 169>Gq and 176 178 
18H f (K, J, 7, B(E2), B(E3)), 3:32275 (ORNL-5306) 
ERBIUM CHLORIDES/CHEMICAL REACTIONS 
Synthesis of new rare earth metallocarboranes. Final report, 
3:31470 (RLO/2227/T 1-13) 
ERBIUM SELENIDES/MAGNETIC PROPERTIES 
Neutron diffraction study of —— order in the ternary 
superconductor ErMog¢Ses, 3:31428 (BNL-23450) 
ERBIUM SELENIDES/SUPERCONDUCTIVITY 
Neutron diffraction study of — order in the ternary 
superconductor ErMo¢Ses, 3:31428 (BNL-23450) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Photochemistry and photobiology of DNA containing 5- 
iodouracil and 5-iodocytosine (Escherichia coli, Bacillus 
subtilis), 3:31981 (CONF-780226-2) 
ESCHERICHIA COLI/POLLUTION 
Effect of mercury on bacteria: protection and transmethylation, 
3:31853 (CONF-750929-) 
ESTERASES/METABOLISM 
Effects of radioprotective venom of central Asian snakes and 
radiation on the adenylate cyclase system (Rats, gamma 
radiation), 3:32036 
ESTUARIES 
Effects of fuel oil on sea catfish: feeding activity and cardiac 
responses, 3:32151 
ESTUARIES/ECOLOGY 
Some factors regulating the striped bass population in the 
Sacramento-San Joaquin Estuary, California, 3:31835 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL/BIOSYNTHESIS 
Chemical process research and development, 3:30038 (LBL-5299) 
Fuels from sugar crops. Second quarterly report, 3:30557 (TID- 
27834) 
Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:30555 (LBL-6861) 
ETHANOL/DEHYDRATION 
Conversion of methanol to gasoline components (Patent), 3:30502 
ETHYLENE/PRODUCTION 
Economics of ethylene production via pyrolysis of coal based 
Fischer-Tropsch hydrocarbons, 3:30067 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLMETHANE SULFONATE 
See EMS 
ETR REACTOR/PRIMARY COOLANT CIRCUITS 
TRA oxide film control and surveillance (a reference document), 
3:30976 (TID-28272) 
ETR REACTOR/WATER CHEMISTRY 
TRA oxide film control and surveillance (a reference document), 
3:30976 (TID-28272) 
EURODIF 
(International association to promote construction of a European 
gaseous diffusion plant.) 
EURODIF/SOCIO-ECONOMIC FACTORS 
Setting up problems raised by construction of the EDF-Eurodif 
complex, 3:30434 
EUROPE 
See also BELGIUM 
FRANCE 
GERMAN FEDERAL REPUBLIC 
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GREECE 

ITALY 
NETHERLANDS 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 


USSR 
EUROPE/HEAT FLOW 
Preliminary heat flow map of Europe. Explanatory text, 3:30652 

(CONF-770888-1) 
EUROPEAN COAL AND STEEL COMMUNITY 

See ECSC 
EUROPEAN COMMUNITIES 

See also — MARKET 


ECSC 
EUROPEAN COMMUNITIES/ENERGY DEMAND 
Energy situation in the Community: situation 1976, outlook 1977 
(Booklet), 3:31163 
EUROPEAN COMMUNITIES/ENERGY SOURCES 
Energy situation in the Community: situation 1976, outlook 1977 
(Booklet), 3:31163 
EUROPIUM BORIDES/PHYSICAL PROPERTIES 
Shielding and control materials for the gas-cooled fast breeder 
reactor, 3:30862 (GA-A-14478) 
EUROPIUM OXIDES/PHYSICAL PROPERTIES 
Shieiding and control materials for the gas-cooled fast breeder 
reactor, 3:30862 (GA-A-14478) 
EUTECTICS/LATENT HEAT STORAGE 
Thermal ae ——_. 3:30575 
EVACUATED TUBE COLLECTORS/MATHEMATICAL 
MODELS 
Fixed tilt solar collector employing reversible vee-trough 
reflectors and vacuum tube receivers for solar heating and 
cooling systems. Final report. JPL Publication 77-78, 3:30629 
(DOE/JPL/ 1024-1) 
EVACUATED TUBE COLLECTORS/PERFORMANCE 
TESTING 


Fixed tilt solar collector employing reversible vee-trough 
reflectors and vacuum tube receivers for solar heating and 
cooling systems. Final report. JPL Publication 77-78, 3:30629 
(DOE/JPL/1024-1) 

EVACUATED TUBE COLLECTORS/THERMAL ANALYSIS 

Fixed tilt solar collector employing reversible vee-trough 
reflectors and vacuum tube receivers for solar heating and 
cooling systems. Final report. JPL Publication 77-78, 3:30629 
(DOE/JPL/1024-1) 

EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCURSIONS/MATHEMATICAL MODELS 

Intersubassembly incoherencies and grouping techniques in 
LMFBR hypothetical overpower accident, 3:31004 (HEDL- 
SA-1300FP 

EXERCISE/HEALTH HAZARDS 

Study of the health effects of bicycling in an urban atmosphere. 

Final report, 3:31974 (DOT-TES-78-001) 
EXHAUST GASES/AIR POLLUTION 

Mass emissions from diesel trucks operated over a road course. 

Final report, 3:31739 (PB-224316/AS) 
EXHAUST GASES/BIOLOGICAL EFFECTS 

Embryotoxicity of irradiated and nonirradiated catalytic 

converter-treated automotive exhaust, 3:32137 
EXHAUST GASES/ENVIRONMENTAL EFFECTS 

— of a potential source of chloroform in urban air, 

Study of factors causing changes in the lead levels of crops 
growing beside roadways, 3:32084 

EXHAUST GASES/ENVIRONMENTAL TRANSPORT 

Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 

EXHAUST RECIRCULATION SYSTEMS/CONTROL SYSTEMS 

Control system for use in exhaust gas recirculation system 
(Patent), 3:31317 

Servo controlled exhaust gas recycle system (Patent), 3:31315 

EXHAUST RECIRCULATION SYSTEMS/DESIGN 

Method and apparatus for oxidizing a fuel in an internal 
combustion engine (Patent), 3:31312 

Pollution control device (Patent), 3:31316 

EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXXON LIQUEFACTION PROCESS 

Upgrading of coal liquids. Monthly Technical Progress Report, 
3:30090 (FE-2566-09) 

Upgrading of coal liquids. Monthly technical progress report, 
3:30091 (FE-2566-10) 

EYES 
See also CORNEA 


FEDERAL REPUBLIC OF GERMANY 


EYES/SAFETY 
Solar energy research at Sandia Laboratories and its effects on 
health and safety, 3:30525 (SAND-77-1412) 
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FAILURE MODE ANALYSIS/CALCULATION METHODS 
Probabilistic analysis of ‘common mode failures”, 3:31036 
(SAND-77-1382C) 
Using variable transformations to perform common event analysis, 
3:31035 (SAND-77-1380C) 
FALLOUT SHELTERS/SAFETY ENGINEERING 
Blast tests of expedient shelters in the DICE THROW event, 
3:32178 (ORNL-5347) 
FALLOUT SHELTERS/VENTILATION 
Public protection strategies in the event of a nuclear reactor 
accident: multicompartment ventilation model for shelters, 
3:31549 (SAND-77-1555) 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FARM EQUIPMENT/ISOTOPE APPLICATIONS 
Radiation source shielding and collimating device (Patent), 
10462 


FARMS/ENERGY CONSUMPTION 
Wind-powered hydrogen electric systems for farm and rural use. 
Final report, May-December 1975, 3:30701 (NSF/RA-760184) 
FARMS/POWER SUPPLIES 
Wind-powered hydrogen electric systems for farm and rural use. 
Final report, May-December 1975, 3:30701 (NSF/RA-760184) 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST BURST REACTOR FACILITY 
See FBRF REACTOR 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/RBE 
Survival of La leukemia cells following long-term exposure to 
®°Co gamma rays and ***Cf gamma-neutron radiation (Mice), 
3:32039 
FAST REACTORS 
See also FBR TYPE REACTORS 
FBRF REACTOR 
FCA REACTOR 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
YAYOI REACTOR 
ZPPR REACTOR 
FAST REACTORS/NEUTRON FLUENCE 
High flux-fluence measurements in fast reactors, 3:30934 (HEDL- 
SA-1372) 
FAST REACTORS/REACTOR KINETICS 
Data pool handling program ‘QOPEN’ and structure of a 
computer code system ‘DOYC’, 3:30935 (JAERI-M-6980) 
Resonance region neutronics of unit cells in fast and thermal 
reactors, 3:30931 (COO-2250-26) 
FATIGUE/CALCULATION METHODS 
Cycle counting procedure for fatigue failure preditions for 
complicated multi-axial stress histories, 3:31522 (WAPD-T- 
2674) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/FUEL PINS 
Analysis of fast reactor fuel performance, 3:30878 (PNCT-831-73- 
01) 
FBRF REACTOR/REACTOR CORES 
Thermal shock effects in fast burst reactors, 3:30980 
FCA REACTOR/FUEL MANAGEMENT 
FCA nuclear fuel inventry management system using computer, 
3:30960 (JAERI-M-6866) 
FEDERAL POWER COMMISSION/REGULATIONS 
Electric Utility Rate Design Study: 1977 survey of state and 
Federal regulatory commissions, electric utility rate design, and 
load management activities, 3:31178 (NP-22547) 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 





FEED MATERIALS PLANTS/ENVIRONMENTAL 


FEED MATERIALS PLANTS/ENVIRONMENTAL EFFECTS 
Draft environment statement related to operation of Moab 
pg ‘ (Grand County, Utah), 3:30432 (DOCKET- 
-1 
FEED MATERIALS PLANTS/ENVIRONMENTAL IMPACTS 
Draft environment statement related to operation of Moab 
—— ‘~ (Grand County, Utah), 3:30432 (DOCKET- 
FEED MATERIALS PLANTS/RADIATION MONITORING 
Formerly utilized MED/AEC sites, Remedial Action Program: 
ae survey of the Hooker Chemical Company, Niagara 
Falls, New York. to a 3:30433 (DOE/EV-0005/2) 
FELDSPARS/DISSOLUTION 
Thermodynamic and kinetic constraints on the dissolution of 
feldspars, 3:30686 
FERMILAB ACCELERATOR/ACCELERATOR FACILITIES 
Delay line eres chambers for the Fermilab external muon 
identifier, 3:31690 (LBL-6776) 
FERMILAB ACCELERATOR/OPERATION 
Fermi National Accelerator Laboratory monthly report, March 
1978, 3:31675 (FERMILAB-78/3) 
FERMILAB ACCELERATOR/RESEARCH PROGRAMS 
Fermi National Accelerator Laboratory monthly report, March 
1978, 3:31675 (FERMILAB-78/3) 
FERMI-THOMAS MODEL 
See THOMAS-FERMI MODEL 
FERROELECTRIC CONVERTERS/DESIGN 
Miniature solar-electric power system, 3:30527 
FERROELECTRIC CONVERTERS/OPERATION 
Optimizing a low cost satellite energy system, 3:30580 
FERTILIZERS 


See also SOIL CHEMISTRY 
FERTILIZERS/CONTAMINATION 
Crop uptake of heavy-metal contaminants in fertilizers, 3:31976 
(CONF-750929-) 
FERTILIZERS/PRODUCTION 
Fertilizer processes incorporating scrubbed flue gas sludge 
byproduct (Patent), 3:31273 
SO, removal by phosphate rock, 3:31274 
FETUSES/HEMIC DISEASES 
Effects of maternal thrombocytopenia on platelet counts of pre- 
and postnatal mice, 3:31966 
FFTF REACTOR/BUILDING MATERIALS 
FSAR su — 21: response to NRC Q: set 5, 3:30906 (HEDL- 
TI-7 -21 
FFTF REACTOR/CONTAINMENT SYSTEMS 
Distribution of revisions to FFTF FSAR, 3:30911 (HEDL-TI- 
75002-18) 
FSAR supplement 22: responses to NRC Q: set 6, 3:30907 
(HEDL-TI-75001-22) 
FFTF REACTOR/DIESEL ENGINES 
FSAR supplement 16. Part 2. Response to NRC Q set 2, 3:30902 
(HEDL-TI-75001-16.2) 
FFTF REACTOR/ELECTRICAL EQUIPMENT 
FSAR supplement 18: responses to NRC Q; set 6, 3:30904 
(HEDL-TI-75001-18) 
FFTF REACTOR/FUEL CANS 
FSAR supplement 12, part 2, responses to NRC Q;-set 7; 
amendment 13, 3:30899 (HEDL-TI-75001-12.2) 
FFTF REACTOR/FUEL ELEMENT FAILURE 
Fuel rod mechanics and failure analysis. Twenty-first quarterly 
report, August-October 1977, 3:31003 (GEFR-13923-21) 
FFTF REACTOR/FUEL PINS 
FSAR supplement 12, part 2, responses to NRC Q-set 7; 
amendment 13, 3:30899 (HEDL-TI-75001-12.2) 
FFTF REACTOR/HEAT EXCHANGERS 
Effect of liquid sodium on FFTF IHX tube-to-tubesheet weld 
residue deposits, 3:30957 (HEDL-TME-72-86) 
FFTF REACTOR/HEAT TRANSFER 
FFTF reactor characterization program, 3:30954 (HEDL-SA- 


1351) 
FFTF REACTOR/HYDRAULICS 
FFTF reactor characterization program, 3:30954 (HEDL-SA- 


1351) 
FFTF REACTOR/LEAK DETECTORS 
FSAR supplement 16. Part 2. Response to NRC Q: set 2, 3:30902 
(HEDL-TI-75001-16.2) 
FSAR supplement 23: responses to NRC Q, set 7, 3:30908 
(HEDL-TI-75001-23) 
FFTF REACTOR/MECHANICAL STRUCTURES 
FSAR su stan 21: response to NRC Q, set 5, 3:30906 (HEDL- 
TI-7 
FFTF REACT OR/PERSONNEL 
FSAR amendment 11: changes to reflect supplement 13, part 1, 
3:30909 (HEDL-TI-75002-11) 
FSAR supplement 16. Part 2. Response to NRC Q: set 2, 3:30902 
(HEDL-TI-75001-16.2) 
eas su ho 14: response to NRC Q; set 9, 3:30901 (HEDL- 
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FFTF REACTOR/PRIMARY COOLANT CIRCUITS 
Fast a7 a" Facility primary sodium valves, 3:30956 (HEDL- 
SA-1388 
FSAR supplement 19: response to NRC Q: set 3, 3:30905 (HEDL- 
TI-75001-19) 
FFTF REACTOR/PUMPS 
FFTF prototype pump testing in SPTF. Final report, 3:30963 
(LMEC-77-4) 
FFTF REACTOR/RADIATION PROTECTION 
FSAR a 15: miscellaneous changes, 3:30910 (HEDL-TI- 
75002-15 
FFTF REACTOR/REACTIVITY INSERTIONS 
Reactivity surveillance procedures for anomaly detection, 3:30948 
(HEDL-TME-77-108) 
FFTF REACTOR/REACTOR ACCIDENTS 
FSAR supplement 13. Part I. Responses to NRC Q; set 8, 3:30900 
(HEDL-TI-75001-13.1) 
FFTF REACTOR/REACTOR COMPONENTS 
FSAR supplement 23: responses to NRC Q: set 7, 3:30908 
(HEDL-TI-75001-23) 
FFTF REACTOR/REACTOR CORE RESTRAINTS 
FSAR supplement 19: response to NRC Q: set 3, 3:30905 (HEDL- 
TI-75001-19) 
FFTF REACTOR/REACTOR INSTRUMENTATION 
FSAR supplement 16. Part 2. Response to NRC Q: set 2, 3:30902 
(HEDL-TI-75001-16.2) 
FSAR supplement 18: responses to NRC Q; set 6, 3:30904 
(HEDL-TI-75001-18) 
FFTF REACTOR/REACTOR KINETICS 
FFTF reactor characterization program, 3:30954 (HEDL-SA- 


1351) 
FFTF REACTOR/REACTOR MATERIALS 
FSAR supplement 23: responses to NRC Q: set 7, 3:30908 
(HEDL-TI-75001-23) 
FFTF REACTOR/REACTOR OPERATION 
FSAR amendment 11: changes to reflect supplement 13, part 1, 
3:30909 (HEDL-TI-75002-11) 
FFTF REACTOR/REACTOR PROTECTION SYSTEMS 
FSAR supplement 18: responses to NRC Q; set 6, 3:30904 
(HEDL-TI-75001-18) 
Testing of the FFTF plant protection system pressure transducers, 
3:30964 (LMEC-77-5) 
FFTF REACTOR/REACTOR SAFETY 
Distribution of revisions to FFTF FSAR, 3:30984 (HEDL-TI- 
75001-25) 
Distribution of revisions to FFTF FSAR, 3:31007 (HEDL-TI- 
75001-16.1) 
Distribution of revisions to FFTF FSAR, 3:31009 (HEDL-TI- 
75002-12) 
Distribution of revisions to FFTF FSAR, 3:31012 (HEDL-TI- 
75002-19) 
Distribution of revisions to FFTF FSAR, 3:31013 (HEDL-TI- 
75002-20) 
FSAR amendment 16, 3:31010 (HEDL-TI-75002-16) 
FSAR amendment 17, 3:31011 (HEDL-TI-75002-17) 
FSAR supplement 20, response to NRC Q: set 4, 3:31008 (HEDL- 
TI-75001-20) 
FFTF REACTOR/REACTOR VESSELS 
FFTF and CRBRP reactor vessels, 3:30847 (CONF-771217-9) 
FSAR supplement 17: responses to NRC Q; set 10, 3:30903 
(HEDL-TI-75001-17) 
FFTF REACTOR/REMOTE HANDLING EQUIPMENT 
Cleaning, disassembly, and requalification of the FFTF in vessel 
handling machine, 3:30955 (HEDL-SA-1387) 
FFTF REACTOR/TRANSDUCERS 
Testing of the FFTF plant protection system pressure transducers, 
3:30964 (LMEC-77-5) 
FFTF REACTOR/VALVES 
Distribution of revisions to FFTF FSAR, 3:30911 (HEDL-TI- 
75002-18) 
Fast Flux Test Facility primary sodium valves, 3:30956 (HEDL- 
SA-1388) 
FSAR supplement 22: responses to NRC Q set 6, 3:30907 
(HEDL-TI-75001-22) 
FIBERS/COMPRESSION STRENGTH 
Compressive strength of glass fiber reinforced composites at room 
temperature, 77 K and 4.2 K, 3:31544 
FIBERS/INHALATION 
Fate of inhaled asbestos fibers deposited in the rat lung: a 
quantitative approach, 3:32119 (CONF-760927-) 
FIBRINOLYSIS/BIOLOGICAL RADIATION EFFECTS 
Fibrinolytic activity of canine blood after inhalation of plutonium- 
239 dioxide, 3:32045 
FIBROBLASTS/BIOLOGICAL RADIATION EFFECTS 
Removal of uv-induced pyrimidine dimers from the replicated and 
unreplicated DNA of human fibroblasts, 3:31985 (CONF- 
780226-1) 
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FIBROBLASTS/BIOLOGICAL REPAIR 
Reactive derivatives of benzo(A)pyrene and 7,12- 
dimenthylbenz(A) anthracene cause S; nuclease sensitive sites in 
DNA and "UV-like” repair, 3:32171 
FIELD-REVERSED MIRROR REACTORS/SPECIFICATIONS 
Engineering parameters of a field-reversed mirror reactor cell, 
3:32355 (UCID-17737) 
FILTERS 
See also AIR FILTERS 
FILTERS/DESIGN 
Granular bed filter development ea quarterly report, April- 
June 1977, 3:30122 (HCP/T2579-7) 
Granular bed filter program: filter front-face cleaning experiments, 
3:30123 (HCP/T2579-9) 
FILTERS/MATHEMATICAL MODELS 
Granular bed filter development program: quarterly report, April- 
June 1977, 3:30122 (HCP/T2579-7) 
FILTERS/TESTING 
Filtration process and equipment studies for coal liquefaction 
aaa Monthly report for January 1978, 3:30084 (FE-2007- 
4 
Granular bed filter program: filter front-face cleaning experiments, 
3:30123 (HCP/T2579-9) 
FIRST WALL/COATINGS 
Application of a Kaufman ion source for low energy hydrogen ion 
bombardment studies, 3:31417 (SAND-78-0120C) 
FIRST WALL/HYDRAULICS 
Neutronics and thermal hydraulics of a tokamak hybrid blanket, 
3:32376 
FIRST WALL/NEUTRON REACTIONS 
Neutronics and thermal hydraulics of a tokamak hybrid blanket, 


3:32376 
FIRST WALL/SHIELDING 
— of thin falling liquid films to the laser-fusion wetted- 
irst-wall concept, 3:32377 
FIRST WALL/SPUTTERING 
Application of a Kaufman ion source for low energy hydrogen ion 
bombardment studies, 3:31417 (SAND-78-0120C) 
FISCHER-TROPSCH SYNTHESIS 
Economics of ethylene production via pyrolysis of coal based 
Fischer-Tropsch hydrocarbons, 3:30067 
FISCHER-TROPSCH SYNTHESIS/COMPARATIVE 
EVALUATIONS 
Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and Sasol-type Fischer-Tropsch 
technologies, 3:30033 (FE-2447-9) 
FISH CULTURE 
See AQUACULTURE 
FISH PRODUCTS 
See SEAFOOD 
FISHES 
See also SALMON 
TROUT 
FISHES/AGE GROUPS 
Sensitivity analysis applied to a matrix model of the Hudson River 
striped bass population (Striped bass), 3:31847 
FISHES/AQUACULTURE 
Trap tank for nontraumatic serial sampling of fish stocks in 
physiological studies, 3:31971 
FISHES/BIOMASS 
Estimating the size of juvenile fish populations in southeastern 
coastal-plain estuaries, 3:31837 
Population dynamics of young-of-the-year fish in a rservoir 
receiving heated effluent, 3:31895 
Prediction of fish biomass, harvest and prey-predator relations in 
reservoirs, 3:31845 
FISHES/CONTAMINATION 
Factors affecting whole-body retention of methyl! mercury in fish, 
3:31863 (CONF-750929-) 
FISHES/ECOLOGY 
Argument supporting the reality of compensation in fish 
populations and a plea to let them exercise it, 3:31841 
FISHES/ENTRAINMENT 
Impingement and entrainment of fishes at the Savannah River 
Plant: an NPDES 316b demonstration, 3:31826 (DP-1494) 
Sensitivity analysis applied to a matrix model of the Hudson River 
striped bass population (Striped bass), 3:31847 
FISHES/IMPINGEMENT 
Analysis of factors influencing the impingement of threadfin shad 
(Dorosoma pretenense) at power plants in the southeastern 
United States, 3:31824 (CONF-771231-1) 
Impingement and entrainment of fishes at the Savannah River 
Plant: an NPDES 316b demonstration, 3:31826 (DP-1494) 
Sensitivity analysis applied to a matrix model of the Hudson River 
striped bass population (Striped bass), 3:31847 
FISHES/MORTALITY 
Sensitivity analysis applied to a matrix model of the Hudson River 
striped bass population (Striped bass), 3:31847 


FLAVONES 


FISHES/POLLUTION 
Distribution of mercury in the tissues of freshwater fish, 3:31864 
(CONF-750929-) 
FISHES/POPULATION DENSITY 
Comparison of simulation models used in assessing the effects of 
power-plant-induced mortality on fish populations, 3:31848 
Density dependence, density independence, and recruitment in the 
American shad (Alosa sapidissima) population of the 
Connecticut River, 3:31834 
Effects of power station mortality on fish —— stability in 
relationship to life history strategy, 3:31 
Proceedings of the conference on assessing the effects of power- 
plant-induced mortality on fish populations, 3:31833 
Sensitivity analysis applied to a matrix model of the Hudson River 
=. bass population (Striped bass), 3:31847 
FISHES/POPULATION DYNAMICS 
Argument supporting the reality of compensation in fish 
populations and a plea to let them exercise it, 3:31841 
Assessing the impact of power plant mortality on the 
compensatory reserve of fish populations (Striped bass), 3:31842 
Confidence intervals on mortality rates based on the Leslie matrix 
(Atlantic Mehaden), 3:31840 
Estimating the size of juvenile fish populations in southeastern 
coastal-plain estuaries, 3:31837 
Investigation of the effects of halogenated organic compounds 
produced in cooling systems an — effluents on aquatic 
organisms, 3:31866 (CONF-771070-6) 
Population dynamics of young-of-the-year fish in a rservoir 
receiving heated effluent, 3:31895 
Some factors regulating the striped bass population in the 
Sacramento-San Joaquin Estuary, California, 3:31835 
Striped bass (Morone saxatilis) monitoring techniques in the 
Sacramento-San Joaquin Estuary, 3:31838 
Striped bass ichthyoplankton abundance, mortality, and 
production estimation for the Potomac River population, 
3:31839 
FISHES/SAMPLING 
Quality of inferences concerning the effects of nuclear power 
plants on the environment, 3:31843 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons. 
FISSILE MATERIALS/BREEDING 
Experimental program to validate analyses of accelerator breeder 
concepts, 3:31676 (LA-UR-77-2552) 
FISSION FRAGMENT DETECTION/DIELECTRIC TRACK 
DETECTORS 
SSTR and emulsion techniques and their applications for FBR, 
LWR, and MFER programs, 3:31693 (HEDL-SA-1279) 
FISSION PRODUCT RELEASE 
Reactor safety research, 3:31019 (ORNL-5295) 
FISSION PRODUCTS/BIOLOGICAL RADIATION EFFECTS 
Biochemical indices of blood serum of cows with acute radiation 
sickness due to nuclear fission products (7°5U), 3:32047 
FISSION PRODUCTS/DECAY 
ORIGEN sample problem using fission product file derived from 
ENDF/B-IV fission product decay data, 3:32290 (CCC-217) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES/TEMPERATURE DISTRIBUTION 
Experimental and theoretical investigations on coaxial and on 
turbulent free jet diffusion flames, 3:30489 (N-77-29255) 
FLASHED STEAM SYSTEMS/COMPUTER CODES 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
Brine chemistry and combined heat/mass transfer. Volume 2. 
Appendixes, 3:30677 (EPRI-ER-635(Vol.2)) 
FLASHED STEAM SYSTEMS/DESIGN 
Brine chemistry and combined heat/mass transfer. Volume 2. 
Appendixes, 3:30677 (EPRI-ER-635(Vol.2)) 
FLASHED STEAM SYSTEMS/ECONOMICS 
Flash versus binary at Heber, 3:30672 (COO-4051-9) 
FLASHED STEAM SYSTEMS/OPERATION 
Brine chemistry and combined heat/mass transfer. Volume 2. 
Appendixes, 3:30677 (EPRI-ER-635(Vol.2)) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/DESIGN 
Solar building panel concept for the supply of hot water, 3:30636 
FLAT PLATE EOLLECTORS/ FREEZE PROTECTION 
Development of a freeze-tolerant solar water heater using 
crosslinked polyethylene as a material of construction. Final 
report, June 18, 1976-October 1, 1977, 3:30628 (COO-2956-8) 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Solar powered steam generation (For fuel alcohol distillation in 
Brazil), 3:30619 
FLAVONES 
Effects of benzoflavones on polycyclic hydrocarbon metabolism 
and skin tumor initiation, 3:32156 








FLAVONES/CARCINOGENESIS 


FLAVONES/CARCINOGENESIS 
PAH carcinogenesis: metabolism and tumorigenesis as effected by 
sl) flavones, and synthetic steroids, 3:32061 (CONF- 
1- 
FLOODS/BIOLOGICAL EFFECTS 
Studies on the movement of salmon and trout fry over the stream 
bottom and the invertebrate fauna in temporarily flooded areas, 
3:31904 (BNWL-tr-285) 
FLORIDA/AGRICULTURAL WASTES 
Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 
FLOW B GE/HYDRODYNAMICS 
Water modelling studies of the hydrodynamic characteristics of 
impermeable blockages in an 11-pin geometry (LMFBR), 
3:30837 (AEEW-M-1471) 
FLOW COUNTERS/SENSITIVITY 
Calorimetric and i..nometric dosimetry for cyclotron produced 
fast neutrons, 3:31696 (COO-3522-23) 
FLOW COUNTERS/TISSUE-EQUIVALENT MATERIALS 
Calorimetric and ionometric dosimetry for cyclotron produced 
fast neutrons, 3:31696 (COO-3522-23) 
FLOW (FLUID) 
See FLUID FLOW 
FLUE GAS/ABSORPTION SPECTROSCOPY 
Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Quarterly report, August 1, 1977-October 31, 
1977, 3:30115 (FE-2205-9) 
FLUE GAS/CLEANING 
Sulfated limestone regeneration and general FBC support studies, 
3:30202 (CONF-770447-P2) 
FLUE GAS/DENITRIFICATION 
Arizona Public Service Company's experience with NO/sub x/ 
control Four Corners Power Plant, 3:30761 (EPRI-SR-39) 
Effectiveness of gas recirculation and staged combustion in 
reducing NO/sub x/ on a 560 Mw coal-fired boiler, 3:30288 
(EPRI-SR-39) 
Formation and control of nitrogen oxides, 3:31756 
Status of oil-fired NO/sub x/ control technology, 3:30287 (EPRI- 
SR-39) 
FLUE GAS/DESULFURIZATION 
Coal cleaning for compliance with SO2 emissions regulations, 
3:30021 (CONF-7710110-) 
Energy requirements for flue gas desulfurization, 3:30121 (CONF- 
77101 10) 
Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-7710110-) 
Fourth symposium on coal utilization, 3:30134 (CONF-7710110-) 
Industrial coal use: economics and pollution control, 3:30222 
(CONF-7710110-) 
NYSERDA-EPRI AFBC retrofit oe conceptual boiler 
design, 3:30744 (CONF-770447-P1) 
Optimizing sorbent utilization in once-through atmospheric 
pressure fluidized bed combustion, 3:30118 (CONF-770447-P2) 
Status of flue gas desulfurization, 3:30127 
FLUE GAS TRATION 
Granular bed filter development program: quarterly report, April- 
June 1977, 3:30122 (HCP/T2579-7 
Granular bed filter program: filter front-face cleaning experiments, 
3:30123 (HCP/T2579-9) 
FLUE GAS/HEAT RECOVERY 
Intermediate and high-temperature flue gas recuperators for a 
variety of industrial process environments. Project 8989 
summary status report, August 1-October 31, 1977, 3:31267 
(COO-4235-2) 
FLUE GAS/PURIFICATION 
Georgetown University atmospheric fluidized bed presentation, 
3:30179 (CONF-770447-P1) 
FLUE GAS/SAMPLING 
Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Quarterly report, August 1, 1977-October 31, 
1977, 3:30115 (FE-2205-9) 
FLUE GAS/SCRUBBING 
Electric utility's use of flue gas desulfurization technology in the 
United States, 3:30760 (CONF-7710110-) 
FLUID FLOW 
Sez also LAMINAR FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW/MATHEMATICAL MODELS 
Geothermal and geosciences, 3:30643 (LBL-5299) 
Similarity methods for reactive flow. Final report, technical report 
No. 55, 3:31609 (UCRL-13819) 
FLUIDIZATION 
Fluidization technology. Volume I (Book), 3:31643 
FLUIDIZATION/MEETINGS 
Fluidization technology. Volume II, 3:31644 
FLUIDIZATION/TECHNOLOGY ASSESSMENT 
Fluidization technology. Volume II, 3:31644 
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FLUIDIZED BED/GAS FLOW 
a of large bodies in an aggregatively fluidized bed, 
3:31 


Flow patterns near horizontal tubes in a gas-fluidized bed, 3:31645 
FLUIDIZED BED/HEAT TRANSFER 
Bed dynamics and heat transfer at surface of immersed tubes in 
fluidized beds, 3:31631 (CONF-770447-P1) 
Flow patterns near horizontal tubes in a gas-fluidized bed, 3:31645 
Heat transfer in fast fluidized beds, 3:31649 
Interphase heat and mass transfer in a fluidized bed of 
polydispersed granular material, 3:32208 
oe of external heat exchange with a bed fluidized by 
liquid, 3:32207 
FLUIDIZED BED/MASS TRANSFER 
Interphase heat and mass transfer in a fluidized bed of 
dispersed ular material, 3:32208 
FLUIDIZED BED/MATHEMATICAL MODELS 
Fluidized bed modeling studies at UICC, 3:31498 (CONF-770447- 
Pl) 
System model and data base system for FBC, 3:31495 (CONF- 
770447-P1) 
FLUIDIZED BED/MIXING 
Method for calculating solid particle mixing in a non-uniform 
fluidized bed with a chain-wise bubble movement, 3:32209 
FLUIDIZED BED/OPERATION 
Chemically active fluidized bed gasifier, 3:31647 
FLUIDIZED BED/PERFO CE TESTING 
Chemically active fluidized bed gasifier, 3:31647 
bene of large bodies in an aggregatively fluidized bed, 
31 


FLUIDIZED BED/RESEARCH PROGRAMS 
Chemical engineering research, 3:31454 (ORNL-5295) 
FLUIDIZED BED. OLOGY ASSESSMENT 
Fluidization technology. Volume I (Book), 3:31643 
FLUIDIZED-BED COMBUSTION/ADSORBENTS 
Fluidized-bed combustion review (51 references), 3:30219 
Optimizing sorbent utilization in once-through atmospheric 
pressure fluidized bed combustion, 3:30118 (CONF-770447-P2) 
Pressurized FBC studies II. Sorbent regeneration and particulate 
control, 3:30201 (CONF-770447-P2) 
FLUIDIZED-BED COMBUSTION/AIR POLLUTION 
ABATEMENT 


Combustion and desulfurization of coal in a fluidized bed of 
limestone, 3:30217 

Experimental and engineering investigations for the development 
of fluidized bed combustion processes, 3:30186 (CONF-770447- 


P2) 
FLUIDIZED-BED COMBUSTION/EFFICIENCY 
6’ x 6’ FBC development facility, 3:31638 (CONF-770447-P2) 
FLUIDIZED-BED COMBUSTION/ENVIRONMENTAL 
EFFECTS 


Environmental assessment of residues from the fluidized bed 
combustion of coal and the gasification of high-sulfur fuel oils, 
3:30197 (CONF-770447-P2) 

Progress in EPA's fluidized-bed combustion environmental 
assessment and control technology development program, 
3:30193 (CONF-770447-P2) 

FLUIDIZED-BED COMBUSTION/FEASIBILITY STUDIES 

Application of FBC technology to industrial boilers, 3:30176 
(CONF-770447-P1) 

FLUIDIZED-BED COMBUSTION/HEAT TRANSFER 

Investigation of methods for improving heat transfer film 
coefficients in a fluidized bed packed with heat exchangers, 
3:31497 (CONF-770447-P1) 

FLUIDIZED-BED COMBUSTION/MATHEMATICAL 

MODELS 

Combustion of coal in fluidized beds, 3:30215 

Dynamic modeling techniques for fluidized bed systems, 3:31496 
(CONF-770447-P1) 

Modeling fluidized bed combustion, 3:31639 (CONF-771015-18) 

Slug flow model for coal combustion with sulfur emission control 
by limestone or dolomite, 3:30203 (CONF-771102-22) 

FLUIDIZED-BED COMBUSTION/MEETINGS 

Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume II, 3:30182 (CONF-770447-P2) 

Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume I, 3:30175 (CONF-770447-P1) 

FLUIDIZED-BED COMBUSTION/PRESSURE DEPENDENCE 

—— of methods for ss heat transfer film 
coefficients in a fluidized bed packed with heat exchangers, 
3:31497 (CONF-770447-P1) 

FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 

Enhancement of sorbent utilization by the use of additives, 3:30199 
(CONF-770447-P2) 

Fluidized-bed combustion research in New York: a step toward 
breaking the oil habit, 3:30746 (CONF-770447-P1) 

Industrial application fluidized bed combustion. Category III. 
Indirect fired heaters. Quarterly technical report No. 4, April 1- 
June 30, 1977, 3:31642 (FE-2471-12) 
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Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume I, 3:30175 (CONF-770447-P1) 
Sulfated limestone regeneration and general FBC support studies, 
3:30202 (CONF-770447-P2) 
FLUIDIZED-BED COMBUSTION/TECHNOLOGY 
ASSESSMENT 
Environmental control implications of generating electric power 
from coal. Technology status report. Volume I, 3:30132 (ANL/ 
ECT-1(Vol.1)) 
FLUIDIZED-BED COMBUSTION/TEST FACILITIES 
Fluidized-bed combustion review (51 references), 3:30219 
FLUIDIZED-BED COMBUSTION/USES 
Application of fluidized bed combustion to refinery process 
heaters, 3:31632 (CONF-770447-P1) 
FLUIDIZED-BED COMBUSTION/WASTE DISPOSAL 
Environmental assessment of residues from the fluidized bed 
combustion of coal and the gasification of high-sulfur fuel oils, 
3:30197 (CONF-770447-P2) 
FLUIDIZED-BED COMBUSTION/WASTE PRODUCT 
UTILIZATION 


Commercial application studies of fluidized bed combustion 
residue materials, 3:30198 (CONF-770447-P2) 
Comprehensive agricultural research program for fluidized bed 
combustion wastes, 3:30117 (CONF-770447-P2) 
FLUIDIZED-BED COMBUSTORS/AIR POLLUTION 
ABATEMENT 
Fluidized-bed combustion review (51 references), 3:30219 
FLUIDIZED-BED COMBUSTORS/COMPARATIVE 
EVALUATIONS 
Packaged industrial coal fired fluidized bed boiler concept 
analysis, 3:30178 (CONF-770447-P1) 
FLUIDIZED-BED COMBUSTORS/CORROSION 
Fluid bed utility boilers: design considerations, 3:30745 (CONF- 
770447-P1) 
FLUIDIZED-BED COMBUSTORS/DEMONSTRATION 
PLANTS 


Conceptual design of an AFBC electric power generating plant, 
3:30741 (CONF-770447-P 1) 

Georgetown University atmospheric fluidized bed presentation, 
3:30179 (CONF-770447-P 1) 

Industrial application of fluidized-bed combustion, 3:30174 
(CONF-770447-P1) 

Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume II, 3:30182 (CONF-770447-P2) 

TVA AFBC demonstration power plant program preliminary 
design by combustion engineering, 3:30743 (CONF-770447-P1) 

FLUIDIZED- BED COMBUSTORS/DESIGN 

Battelle's multisolid fluidized-bed combustion (MS-FBC) process, 
3:30180 (CONF-770447-P 1) 

Centrifugal fluidized combustion of coal, 3:30181 (CONF-770447- 
Pl) 

Conceptual design of an atomspheric fluidized bed direct 
combustion power generating plant, 3:30740 (CONF-770447-P1) 

Conceptual design of an AFBC electric power generating plant, 
3:30741 (CONF-770447-P1) 

Design considerations for development of a commerical fluidized 
bed agglomerating combustor-gasifier, 3:31648 

Design status of an atmospheric pressure fluidized-bed 
combustion/component test and integration unit, 3:30183 
(CONF-770447-P2) 

Design status of the pressurized fluidized-bed combustion 
component test and integration unit, 3:30184 (CONF-770447-P2) 

Development of fluidized bed combustion systems, 3:31633 
(CONF-770447-P 1) 

Further experiments on the pilot-scale pressurised combustor at 
Leatherhead, England, 3:31636 (CONF-770447-P2) 

Industrial application of fluidized-bed combustion, 3:30174 
(CONF-770447-P 1) 

Industrial application fluidized bed combustion process, 3:30177 
(CONF-770447-P 1) 

Light-off and initial operation of the 30 MW/sub e/ Rivesville 
multicell fluidized bed boiler, 3:30742 (CONF-770447-P1) 

NYSERDA-EPRI AFBC retrofit project conceptual boiler 
design, 3:30744 (CONF-770447-P1) 

Pressurized fluidized bed pilot electric plant, 3:30729 (CONF- 
770447-P 1) 

Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume II, 3:30182 (CONF-770447-P2) 

Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume I, 3:30175 (CONF-770447-P1) 

United States Energy Research and Development Administation. 
ERDA/ANL PFBC/CTIU project. Monthly progress report, 
November 1, 1977-November 30, 1977, 3:30210 (TID-28297) 

FLUIDIZED-BED COMBUSTORS/EFFICIENCY 
—— feed point CBC test program, 3:30188 (CONF-770447- 


) 
— FBC studies I. Combustion, 3:30190 (CONF-770447- 


FLUIDIZED-BED COMBUSTORS/TESTING 


Pressurized fluidized bed coal combustion, 3:30218 

FLUIDIZED-BED COMBUSTORS/ENVIRONMENTAL 
EFFECTS 
Task summary report V: the design and implementation of an 

environmental monitoring program for ERDA fossil fuel 
facilities, 3:30151 (TID-27935) 

FLUIDIZED-BED COMBUSTORS/FUEL FEEDING SYSTEMS 
Fluidized-bed combustion review (51 references), 3:30219 
Pressurized fluidized bed coal combustion, 3:30218 
Proceedings of the fluidized bed combustion technology exchange 

workshop. Volume I, 3:30175 (CONF-770447-P1) 

FLUIDIZED-BED COMBUSTORS/FUNCTIONAL MODELS 
Flow regimes and fluidized bed expansion with and without tube 

banks, 3:31635 (CONF-770447-P1) 

FLUIDIZED-BED COMBUSTORS/HEAT EXCHANGERS 
Fluidized-bed performance with internals heat exchanger above 

the slumped bed, 3:31650 

FLUIDIZED-BED COMBUSTORS/HEAT TRANSFER 
Bed dynamics and heat transfer at surface of immersed tubes in 

fluidized beds, 3:31631 (CONF-770447-P1) 

FLUIDIZED-BED COMBUSTORS/MATERIALS 
Investigation of corrosion performance of boiler and turbine alloys 

in fluidized bed combustion systems, 3:30195 (CONF-770447- 


P2) 
FLUIDIZED-BED COMBUSTORS/MATERIALS TESTING 

Corrosion studies and high temperature filtration, 3:30196 (CONF- 
770447-P2) 

Program for hot corrosion/erosion materials testing for 
application to fluidized bed coal combustion, 3:30194 (CONF- 
770447-P2) 

FLUIDIZED-BED COMBUSTORS/MATHEMATICAL 

MODELS 

Analysis of fluidized-bed combustion of coal with limestone 
injection, 3:30216 

Bed dynamics and heat transfer at surface of immersed tubes in 
fluidized beds, 3:31631 (CONF-770447-P1) 

Centrifugal fluidized combustion of coal, 3:30181 (CONF-770447- 
Pl) 


Flow regimes and fluidized bed expansion with and without tube 
banks, 3:31635 (CONF-770447-P1) 
Fluidized bed modeling studies at UICC, 3:31498 (CONF-770447- 
P1) 
NASA's pressurized fluidized bed, 3:30189 (CONF-770447-P2) 
Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume II, 3:30182 (CONF-770447-P2) 
Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume I, 3:30175 (CONF-770447-P1 
System model and data base system for FBC, 3:31495 (CONF- 
770447-P 1) 
FLUIDIZED-BED COMBUSTORS/MEASURING METHODS 
In situ laser measurements in FBC systems, 3:30191 (CONF- 
770447-P2) 
FLUIDIZED-BED COMBUSTORS/ON-LINE SYSTEMS 
On-line particulate analyzer for fluidized-bed combustion systems, 
3:30192 (CONF-770447-P2) 
FLUIDIZED-BED COMBUSTORS/OPERATION 
Design considerations for development of a commerical fluidized 
bed agglomerating combustor-gasifier, 3:31648 
Pyrolysis of polystyrene chips in fluidized beds, 3:31275 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 
Light-off and initial operation of the 30 MW/sub e/ Rivesville 
multicell fluidized bed boiler, 3:30742 (CONF-770447-P1) 
FLUIDIZED-BED COMBUSTORS/PILOT PLANTS 
Further experiments on the pilot-scale pressurised combustor at 
Leatherhead, England, 3:31636 (CONF-770447-P2) 
Pressurized fluidized bed pilot electric plant, 3:30729 (CONF- 
770447-P1) 
Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume II, 3:30182 (CONF-770447-P2 
FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 
Multicell fluidized-bed boiler design, construction, and test 
program. Monthly progress status report No. 59, 3:30747 (FE- 
1237-T6) 
FLUIDIZED-BED COMBUSTORS/TEST FACILITIES 
6’ x 6’ FBC development facility, 3:31638 (CONF-770447-P2) 
Babcock and Wilcox 3’ x 3’ fluidized bed combustion test facility, 
3:31637 (CONF-770447-P2) 
Fluidised bed combustion: the Grimethrope Experimental Facility, 
3:30185 (CONF-770447-P2) 
NASA's pressurized fluidized bed, 3:30189 (CONF-770447-P2) 
Oregon State University fluidized bed research, 3:31634 (CONF- 
770447-P1) 
FLUIDIZED-BED COMBUSTORS/TESTING 
Design status of an atmospheric pressure fluidized-bed 
combustion/component test and integration unit, 3:30183 
(CONF-770447-P2) 
Design status of the pressurized fluidized-bed comb 
component test and integration unit, 3:30184 (CONF °710447-P2) 








FLUIDIZED-BED COMBUSTORS/TRANSPORT 


FLUIDIZED-BED COMBUSTORS/TRANSPORT 
Packaged industrial coal fired fluidized bed boiler concept 
analysis, 3:30178 (CONF-770447-P1) 
FLUIDIZED-BED COMBUSTORS/USES 
Industrial —- fluidized bed combustion process, 3:30177 


(CONF-770447-P1) 
FLUIDIZED-BED COMBUSTORS/WASTE HEAT 
UTILIZATION 


Coal pyrolysis by hot solids from a fluidized bed combustor. 
Quarterly progress re e June 1, 1977-August 31, 1977, 
3:30107 1172295 7-1) 
FLUORIDES/ECOLOGICAL CONCENTRATION 
a in airborne particulates: salts and hydrocarbons, 
31751 
FLUORINE 18/LABELLED COMPOUNDS 
Cyclotron-related radiopharmaceutical development program at 
UCLA, 3:31953 
FLUORINE COMPOUNDS/CRYSTAL STRUCTURE 
Absolute configurations of or se ae compounds. III. 
Structure and absolute con’ = ation of the square-pyramidal 
complex [(+)s79-(CsHs)Mo(CO),(NN*)]PFe = Schiff base 
derived from pyridine-2-carbaldehyde and (S)-(-)-a- 
phenylethylamine), 3:31476 
FLY ASH/BIOLOGICAL EFFECTS 
Visualization of fly-ash icles in macrophages using color x-ray 
roy. , 3:31924 (CONF-760927-) 
FLY A EMICAL COMPOSITION 
Environmental conditions and the vegetation on fly-ash heap near 
Skawina, 3:30153 (ORNL-tr-4570) 
FLY ASH/CHEMICAL PROPERTIES 
Size-dependence of the physical and chemical properties of coal 
fly ash, 3:30129 
FLY ASH/ENVIRONMENTAL EFFECTS 
Selenium in pollen gathered by bees foraging on fly ash-grown 
lants, 3:31750 
FLY ASH/FUEL FEEDING SYSTEMS 
— le feed point CBC test program (Carbon-Burnup Cell), 
188 (CONF-770447-P2) 
FLY ASH/RECY CLING 
— le feed point CBC test program (Carbon-Burnup Cell), 
188 (CONF-770447-P2) 
FLY. ASH/REVEGETATION 
Environmental conditions and the vegetation on fly-ash heap near 
Skawina, 3:30153 (ORNL-tr-4570) 
FLY ASH/USES 
Production of forty percent core area flyash brick using a 
— West Virginia flyash. Report No. 111, 3:30124 (NP- 
23086) 
Study of the effect of sodium hydroxide upon water soluble salts 
in flyash brick. Report No. 122, 3:30126 (TID-28219) 
FLY ASH/WASTE DISPOSAL 
Ash disposal: current thoughts on a growing problem, 3:30119 
(CONF-7710110-) 
Environmental conditions and the vegetation on fly-ash heap near 
Skawina, 3:30153 (ORNL-tr-4570) 
FLY ASH/WASTE PRODUCT UTILIZATION 
Fertilizer processes incorporating scrubbed flue gas sludge 
byproduct (Patent), 3:31273 
ae re, University atmospheric fluidized bed presentation, 
179 (CONF-770447-P1) 
FLYWHEEL ENERGY STORAGE 
Environmental control technology R and D requirements for 
energy storage systems, 3:31898 (LA-6979-MS) 
FLYWHEEL ENERGY STORAGE/ECONOMICS 
— of mechanical energy storage for solar systems, 
Energy accumulation through stationary flyweel systems. Final 
report, 3:31065 (N-77-29620) 
FLYWHEEL ENERGY STORAGE/ENVIRONMENTAL 
IMPACTS 
Flywheel energy storage, 3:31892 (LA-6979-MS) 
FLYWHEEL ENERGY STORAGE/REVIEWS 
Current status of composite flywheel development, 3:31067 
(UCRL-80604) 
FLYWHEELS/DESIGN 
Composite-rim flywheel design, 3:31066 (SAND-77-1061C) 
Current status of composite flywheel development, 3:31067 
(UCRL-80604) 
Multiple ring inertial energy storage wheel with improved inter- 
ring connector (Patent), 3:31068 
FLYWHEELS/FABRICATION 
Composite-rim flywheel design, 3:31066 (SAND-77-1061C) 
FOCK METHOD 
See HARTREE-FOCK METHOD 
FOOD 
See also ANIMAL FEEDS 
BEVERAGES 
SEAFOOD 
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VEGETABLES 
FOOD/CHEMICAL ANALYSIS 
Double-antibody solid-phase enzyme immunoassay for the 
detection of — entertoxin A, 3:31979 
FOOD/PRODUCTION 
Future prospects for world food production, 3:31978 (CONF- 
770367-) 
FOOD/RADIOPRESERVATION 
—— gamma irradiation of prototype pork and chicken and 
—— effect between Clostridium botulinum types A and 
FOOD CHAINS 
Behavior of mercury in biosystems. I. Uptake and concentration in 
food-chain, 3:32102 
FOOD CHAINS/RADIONUCLIDE KINETICS 
Biogeochemical aspects of the behavior of uranium and thorium in 
the environment, 3:31815 (ORNL/EIS-99) 
FOOD INDUSTRY/ENERGY DEMAND 
Energy and the food chain, 3:31977 (CONF-770367-) 
FOR DRAFT COOLING TOWERS 


See MECHANICAL DRAFT COOLING TOWERS 
FORESTS/PRODUCTIVITY 

Net primary production and ee on a southern 
Appalachian watershed, 3:31801 

— nutrient dynamics in the vegetation on a southern 

Appalachian watershed, 3:31800 
FORESTS/RESOURCE ASSESSMENT 
How much energy in the world’s forests, 3:31127 
FORESTS/SP. DIVERSITY 

Analysis of an East Tennessee oak hickory forest by canonical 

correlation of species and environmental parameters, 3:31799 
FORMALDEHYDE/BIOLOGICAL E 
Effect of irritant atmospheres on macrophage behavior (Rats), 
3:32116 (CONF-760927-) 
FORMATION WATER 
See INTERSTITIAL WATER 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 

Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 

FOSSIL FUELS/COMBUSTION PRODUCTS 

Gas phase decomposition of nitric oxide in combustion products, 
3:31453 (EPRI-SR-39) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

Behavior of the natural radionuclides in western coal-fired power 
plants (7°Th, 7°*U, ?°°U daughters in ash and fly ash), 3:30759 

Coal sulfur content variability effects on emission enforcement 
regulations, 3:30238 (CONF-7710110-) 

Coal variability and sulfur compliance, 3:30112 (CONF-7710110-) 

Ecological distribution of trace elements emitted by coal-burning 
power generating units employing scrubbers and electrostatic 
precipitators (Four Corners power plant, N.M.), 3:30135 
(CONF-7710110-) 

Multi-state atmospheric power production pollution program, 
3:31730 (CONF-7710110-) 

Utilization characteristics of blending Eastern and Western coals, 
3:30167 (CONF-7710110-) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

ABATEMENT 

Coal cleaning for compliance with SO. emissions regulations, 
3:30021 (CONF-7710110-) 

Evaluation of the effects of combustion modifications in 
controlling NO/sub x/ emissions at TVA’s Widows Creek 
steam plant, 3:30762 (EPRI-SR-39) 

Status of utility rT of homogeneous NO/sub x/ reduction, 
3:30763 (EPRI-SR-39 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

CONTROL 

Arizona Public Service Company’s experience with NO/sub x/ 
control Four Corners Power Plant, 3:30761 (EPRI-SR-39) 

Energy requirements for flue gas desulfurization, 3:30121 (CONF- 
7710110-) 

Fourth symposium on coal utilization, 3:30134 (CONF-7710110-) 

FOSSIL-FUEL POWER PLANTS/ASHES 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Quarterly report, August 1, 1977-October 31, 
1977, 3:30115 (FE-2205-9) 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 

Relative advantages of coal conversion routes for electric power 

generation (1980s), 3:30102 
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FOSSIL-FUEL POWER PLANTS/COAL PREPARATION 
Environmental control implications of generating electric power 
from coal. Technology status report. Volume I, 3:30132 (ANL/ 
ECT-1(Vol.1)) 
FOSSIL-FUEL POWER PLANTS/COMBUSTORS 
Closed Gas Turbine Heater ex Third quarterly technical 
ee report, October 3, 1977-December 31, 1977, 3:30749 


-28 
FOSSIL-FUEL POWER PLANTS/ELECTROSTATIC 
PRECIPITATORS 
Electric utility's use of flue gas desulfurization technology in the 
United States, 3:30760 (CONF- 7710110-) 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Arsenite and arsenate levels in wine, 3:31975 
Design of network experiments for regional-scale atmospheric 
pollutant transport and transformation (Fossil-fuel power plant 
effluents), 3:31728 (CONF-771118-4) 

Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 

Environmental control implications of generating electric power 
from coal. Technology status report. Volume I, 3:30132 (ANL/ 
ECT-1(Vol.1)) 

Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 

MAP3S: studying the transport, transformation, and fate of 
atmospheric energy-related pollutants. Addendum: project 
listings for FY 1977, 3:31733 (DOE/EV-0008/2) 

OH radical measurements: impact on power plant plume 
chemistry. Final report, 3:31734 (EPRI-EA-465) 

Results of aerosol and SO. measurements at Neurath fossil-fuel 
power plant in November 1974, 3:31736 (IB-553-75/16) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Comparative assessment of orbital and terrestrial central power 
plants, 3:30571 

Fourth symposium on coal utilization, 3:30134 (CONF-7710110-) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF. 7710110-) 

nenatipeien of the processes of forming harmful gaseous 

emissions from the steam generators of a thermoelectric power 
plant (Combustion of M-100 black oil), 3:30764 
FOSSIL- FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTION 

Fluidized-bed combustion research in New York: a step toward 
breaking the oil habit, 3:30746 (CONF-770447-P1) 

FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Conceptual design of an atomspheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, January-March 1977, 3:30748 (FE-2455-77-1) 

Conceptual design of an atomspheric fluidized bed direct 
combustion power generating plant, 3:30740 (CONF-770447-P1) 

Conceptual design of an AFBC electric power generating plant, 
3:30741 (CONF-770447-P1) 

Fluid bed utility boilers: design considerations, 3:30745 (CONF- 
770447-P 1) 

Light-off and initial operation of the 30 MW/sub e/ Rivesville 
multicell fluidized bed boiler, 3:30742 (CONF-770447-P1) 

Multicell fluidized-bed boiler design, construction, and test 
eho) Monthly progress status report No. 59, 3:30747 (FE- 
1237-T6 

NYSERDA-EPRI AFBC retrofit project conceptual boiler 
design, 3:30744 (CONF-770447-P1) 

TVA AFBC demonstration power plant program preliminary 
design by combustion engineering, 3:30743 (CONF-770447-P1) 

FOSSIL FUEL POWER PLANTS/FLY ASH 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Quarterly report, August 1, 1977-October 31, 
1977, 3:30115 (FE-2205-9) 

FOSSIL-FUEL POWER PLANTS/FURNACES 

Effects of alternate fuels. Report No. 2. Analysis of basic 
refractories degraded by residual oil combustion products, 
3:30299 (ORNL/TM-6088) 

FOSSIL-FUEL POWER PLANTS/GAS TURBINES 

Closed Gas Turbine Heater program. Third quarterly technical 
ss report, October 3, 1977-December 31, 1977, 3:30749 
(T 206) 


Second interim report: diagnostics assessment for advanced power 
systems, 3:30734 (SAND-78-8206) 

Statistical analysis of the temperature distributions of the products 
of combustion of gas turbine plant combustors, 3:30754 

FOSSIL-FUEL POWER PLANTS/HEAT EXCHANGERS 

Closed Gas Turbine Heater program. Third quarterly technical 

Prt ress report, October 3, 1977-December 31, 1977, 3:30749 
-28206) 


FRESNEL LENS/EVALUATION 


FOSSIL-FUEL POWER PLANTS/HYBRID SYSTEMS 

Solar thermal conversion to electricity utilizing a central receiver, 

open cycle gas turbine design, 3:30585 
FOSSIL-FUEL POWER PLANTS/MATERIALS 

Ceramic technology readiness program. Fifth monthly technical 
progress report for period January 30, 1978 through February 
27, 1978, 3:30207 (FE/2664-5) 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Environmental control implications of oe electric power 
from coal. Technology status report. Volume I, 3:30132 (ANL/ 
ECT-1(Vol.1)) 

FOSSIL-FUEL POWER PLANTS/POLLUTION 

REGULATIONS 

Coal sulfur content variability effects on emission enforcement 
regulations, 3:30238 (CONF-7710110-) 

Some observations on regulatory agency actions on nitrogen 
oxides emissions from power generation facilities, 3:31792 
(EPRI-SR-39) 

FOSSIL-FUEL POWER PLANTS/PRODUCTIVITY 

Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions (Detroit Edison, New England Power Pool, and 
Northeast Utilities), 3:31180 (TID-28281) 

FOSSIL-FUEL POWER PLANTS/RADIOACTIVE EFFLUENTS 

Behavior of the natural radionuclides in western coal-fired power 

lants (7°?Th, *°°U, 7°5U daughters in ash and fly ash), 3:30759 
FOSSIL-FUEL BOWER PLANTS/REGULATIONS 

Utilization characteristics of blending Eastern and Western coals, 
3:30167 (CONF-7710110-) 

FOSSIL-FUEL POWER PLANTS/RELIABILITY 

Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions (Detroit Edison, New England Power Pool, and 
Northeast Utilities), 3:31180 (TID-28281) 

FOSSIL-FUEL POWER PLANTS/RESEARCH PROGRAMS 

Conceptual design of an atomspheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, January-March 1977, 3:30748 (FE-2455-77-1) 

FOSSIL-FUEL POWER PLANTS/SCRUBBERS 

Electric utility's use of flue gas desulfurization technology in the 
United States, 3:30760 (CONF-7710110-) 

SO: removal by phosphate rock, 3:31274 

FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

National coal utilization assessment, 3:30220 (CONF-7710110-) 

FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 

FACTORS 

Comparative assessment of orbital and terrestrial central power 
plants, 3:30571 

FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 
Nonlinear numerical simulation of the dynamic processes in a 
once-through steam generator, 3:30752 
FOSSIL-FUEL POWER PLANTS/SULFUR DIOXIDE 
Coal variability and sulfur compliance, 3:30112 (CONF-7710110-) 
FOSSIL-FUEL POWER PLANTS/TOPPING CYCLES 

Increased central station power plant efficiency with a thermionic 

topping system, 3:30738 
FOSSIL-FUEL POWER PLANTS/WASTE DISPOSAL 

Ash disposal: current thoughts on a growing problem, 3:30119 

(CONF-7710110-) 
FOUNDATIONS/SEISMIC EFFECTS 

Seismic response due to traveling shear wave including soil- 

structure interaction with base-mat uplift, 3:30795 


See FEDERAL POWER COMMISSION 
FRANCE/ENERGY CONSUMPTION 
How industrial societies use energy (Comparative patterns for nine 
countries), 3:31186 (EPRI-EA-707-SY) 
Intensities of energy usage: an international and intertemporal 
comparison, 3:31189 
FRANCE/HVDC SYSTEMS 
Channel intertie plan points to British hvdc revival (2000-MW 
system between France and UK), 3:31183 
FRANCE/METAL INDUSTRY 
Industrial International Data Base pilot study: the steel industry. 
First draft, for review, 3:31264 (NP-23048) 
FRANCE/REACTOR LICENSING 
Licensing procedures for nuclear power plants, 3:30918 
FREE CONVECTION 
See NATURAL CONVECTION 
FREE RADICALS 
See RADICALS 
FRESH WATER/CHEMICAL ANALYSIS 
Trace metal species in fresh waters, 3:31883 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS/EVALUATION 
An analytical and experimental investigation of a 1.8 by 3.7 meter 
Fresnel lens solar concentrator, 3:30632 (N-77-30617) 





FRESNEL LENS/OPTICS 


FRESNEL LENS/OPTICS 
Image collapsing concentrators. Quarterly report No. 1: technical 
nosy report, September 30, 1977-December 31, 1977, 
:30625 (ALO-33) 


FRESNEL LENS/PERFORMANCE 
Solar concentration by curved-base Fresnel lenses, 3:30631 (N-77- 
29946) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/FLOW BLOCKAGE 
Water modelling studies of the hydrodynamic characteristics of 
impermeable blockages in an 11-pin geometry (LMFBR), 
3:30837 (AEEW-M-1471) 
FUEL ASSEMBLIES/FLUID FLOW 
Fluid mixing studies in a hexagonal 61-pin, wire-wrapped rod 
bundle, 3:30849 (COO-2245-51TR) 
FUEL ASSEMBLIES/TEMPERATURE DISTRIBUTION 
Experimental determination of temperature fields in sodium- 
cooled rod bundles with hexagonal rod arrangement and grid 
spacers, 3:30891 (EURFNR-1413) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/DEFORMATION 
Effective temperature of an expanding tube with a radial 
temperature gradient over the wall, 3:30946 
Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3:30991 (ANL-78-3) 
FUEL CANS/OXIDATION 
Probability distributions of peak-clad temperature and cladding 
oxidation thickness in loss-of-coolant accidents for a typical 
boiling water reactor (MOXY-EM calculations), 3:31056 
FUEL CANS/PHYSICAL RADIATION EFFECTS 
Postirradiation examination results for the Irradiation Effects Test 
2, 3:31043 (TREE-NUREG-1195) 
FUEL CANS/TEMPERATURE DISTRIBUTION 
Probability distributions of peak-clad temperature and cladding 
oxidation thickness in loss-of-coolant accidents for a typical 
boiling water reactor (MOXY-EM calculations), 3:31056 
FUEL CANS/THERMAL STRESSES 
Effective temperature of an expanding tube with a radial 
Ya ient over the wall, 3:30946 
FUEL PO PLANTS/HYDROGEN GENERATORS 
Assessment of fuel processing alternatives for fuel cell power 
generation. Final report, 3:30480 (EPRI-EM-570) 


See also HYDROGEN FUEL CELLS 
Relative advantages of coal conversion routes for electric power 
generation (1980s), 3:30102 
FUEL CELLS/HYBRID SYSTEMS 
Array power — of non-identical electrical cells, 3:30548 
FUEL / MECHANICAL PROPERTIES 
Use of jum to remove hydrogen from zirconium, 3:31370 
FUEL CONSUMPTION/INFO) TION SYSTEMS 

Estimating household energy expenditures in the Phase I 
Comprehensive Human Resources Data System. Task 11 final 
report, 3:31187 (HCP/160901-01) 

FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
Nuclear Regulatory Commission programs, 3:30438 (ORNL-5295) 
Report on the international conference on nuclear energy and its 
uel cycle. Pt. 1. Plenary sessions, 3:30926 
FUEL CYCLE/PLANNING 

Strategies in development of advanced fuels for LMFBR, 3:30870 
(JAERI-M-6851) 

FUEL CYCLE/RESEARCH PROGRAMS 

Advanced Fuel Recycle Program. Progress report, October 1- 
December 31, 1977 ((LMFBR; Purex; Iodox; Voloxidation; 
dissolution; solvent extraction; off-gas processing; hot-cell 
operations)), 3:30370 (ORNL/TM-6221) 

FUEL DENSIFICATION 
Plutonia fuel study. Final report, 3:30943 (EPRI-NP-637) 
FUEL ELEMENT CLUSTERS/FLUID FLOW 

Hydrodynamic behavior of a bare rod bundle (LMFBR), 3:30848 
(COO-2245-48TR) 

SCORE-EVET: a computer code for the multidimensional 
transient thermal-hydraulic analysis of nuclear fuel rod arrays 
(BWR; PWR), 3:31041 (TREE-NUREG-1133) 

FUEL ELEMENT CLUSTERS/HEAT TRANSFER 

Hydrodynamic behavior of a bare rod bundle (LMFBR), 3:30848 
(COO-2245-48TR) 

Steady-state sodium tests in a 19-pin full-length simulated LMFBR 
fuel assembly: record of steady-state experimental data for 
THORS bundle 6a, 3:30876 (ORNL/TM-6106) 
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FUEL ELEMENT CLUSTERS/HYDRAULICS 
Steady-state sodium tests in a 19-pin full-length simulated LMFBR 
fuel assembly: record of steady-state an data for 
THORS bundle 6a, 3:30876 (ORNL -6106) 
ELEMENT FAILURE 


Cladding failure by local plastic instability, 3:30990 (ANL-77-95) 
Intrusion of molten steel into cracks in solid fuel in a transient- 
A ~ —a accident in a liquid-metal fast breeder reactor, 
3:31 
FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
Fuel rod mechanics and failure analysis. Twenty-first quarterly 
rt, August-October 1977 (LMFBR), 3:31003 (GEFR-13923- 


Z 
FUEL ELEMENT FAILURE/SIMULATION 
Irradiation effects test series, test IE-5. Test results report (PWR), 
3:31040 (TREE-NUREG-1130) 
ELEMENTS 


See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Interchangeable metal fuel system for light water reactors, 3:30815 
Joint program of the CEA and EDF on the behavior of fuel 
elements which have become defective or ruptured under 
normal and transient conditions. Pro report on the DMG 
rogram, September 1977, 3:31051 (BNWL-tr-301) 
FUEL ILEMENTS/DESTRUCTIVE TESTING 
Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
irradiation tests. Progress report 1 Oct-31 Dec 1977 (UQ2; 
PuOz), 3:30872 (LA-7171-PR) 
FUEL ELEMENTS/NONDESTRUCTIVE TESTING 
Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
irradiation tests. Progress report 1 Oct-31 Dec 1977 (UO2; 
PuOz), 3:30872 (LA-7171-PR) 
FUEL ELEMENTS/PERFORMANCE 
Life: III fuel-element performance code (LMFBR), 3:30860 
(ERDA-77-56) 
FUEL ELEMENTS/PERFORMANCE TESTING 
Fuel performance improvement program. Quarterly/annual 
progress ry April-September 1977 (BWR; PWR), 3:30798 
(COO/ ) 


HTGR fuels and core development program. Quarterly progress 
— for the period ending November 30, 1977, 3:30829 (GA- 
A-14744) 

Irradiation effects test series, test IE-5. Test results report (PWR), 
3:31040 (TREE-NUREG-1130) 

FUEL ELEMENTS/QUALITY ASSURANCE 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
Irradiation tests. Progress report, July 1-September 30, 1977 
(PuO2; UO2), 3:30871 (LA-7038-PR) 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
irradiation tests. Progress report 1 Oct-31 Dec 1977 (UQ2; 
PuOz), 3:30872 (LA-7171-PR) 

FUEL ELEMENTS/RESEARCH PROGRAMS 

Fuel performance improvement ay Quarterly/annual 
progress oe gy April-September 1977 (BWR; PWR), 3:30798 
(COO/ ) 


FUEL ELEMENTS/STRESS ANALYSIS 
Life: III fuel-element performance code (LMFBR), 3:30860 
(ERDA-77-56) 
FUEL FABRICATION PLANTS/IAEA SAFEGUARDS 
Independent verification of a material balance at a LEU fuel 
fabrication plant. Program for technical assistance to IAEA 
safeguards, 3:30360 (PNL-2418) 
FUEL FEEDING SYSTEMS/COMPARATIVE EVALUATIONS 
Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume I, 3:30175 (CONF-770447-P1) 
FUEL FEEDING SYSTEMS/EVALUATION 
Coal pump development and technical support. Monthly project 
+ ah No. 6, 31 October-27 November 1977, 3:30042 (TID- 
1 
FUEL FEEDING SYSTEMS/FLOWSHEETS 
Status of the A.G.A. oil shale hydrogasification program, 3:30333 
(CONF-771092-8) 
FUEL FEEDING SYSTEMS/PLANNING 
Coal pump development and technical support. Quarterly project 
ses} 4 July-2 October 1977. Report No. 4, 3:30171 crit - 
FUEL FEEDING SYSTEMS/RESEARCH PROGRAMS 
Coal pump development and technical support. Quarterly project 
sos} 4 July-2 October 1977. Report No. 4, 3:30171 (TID- 
FUEL GAS 
See also HIGH BTU GAS 
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LOW BTU GAS 
FUEL GAS/CHEMICAL COMPOSITION 
Production of gaseous fuels from coal in the fast fluidized bed, 
3:30070 
FUEL GAS/CLEANING 
Pressurized FBC studies II. Sorbent regeneration and particulate 
control, 3:30201 (CONF-770447-P2) 
FUEL GAS/COMBUSTION 
Second interim report: diagnostics assessment for advanced power 
systems, 3:30734 (SAND-78-8206) 
FUEL GAS/CONSUMPTION RATES 
Estimating household energy expenditures in the Phase I 
Comprehensive Human Resources Data System. Task 11 final 
report, 3:31187 (HCP/160901-01) 
FUEL GAS/DESULFURIZATION 
Method and apparatus for desulphurizing in the gasificatiun of 
coal (Patent). 3:30045 


FUEL GAS/FEASIBILITY STUDIES 
Technology and economics of industrial fuel gas from coal, 
3:30068 


FUEL GAS/FILTRATION 
Granular bed filter development program: quarterly report, April- 
June 1977, 3:30122 (HCP/T2579-7) 
Granular bed filter program: filter front-iace cleaning experiments, 
3:30123 (HCP/T2579-9) 
FUEL GAS/PRODUCTION 
Process for producing a fuel gas and sulfur from a hydrocarbon 
fuel (Patent), 3:30500 
FUEL GAS/SYNTHESIS 
Economic feasibility of the conversion of organic waste to fuel oil 
and pipeline gas, 3:30506 
FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/BIOLOGICAL EFFECTS 
Experimental carcinogenesis of pyrolysis _ oil, 3:32129 
FUEL OILS/COMBUSTION PROPERTI 
Powdered coal-in-oil mixtures: results of - General Motors 
consortial program, 3:30204 (CONF-7710110-) 
FUEL OILS/COMPARATIVE EVALUATIONS 
Industrial coal use: economics and pollution control, 3:30222 
(CONF-7710110-) 
FUEL OILS/DESULFURIZATION 
Chemically active fluidized bed gasifier, 3:31647 
Process for producing a fuel gas and sulfur from a hydrocarbon 
fuel (Patent), 3:30500 
FUEL OILS/GASIFICATION 
Chemically active fluidized bed gasifier, 3:31647 
oo of synthetic gas production by the SEGAS process, 
3:30280 
Process for producing a fuel gas and sulfur from a hydrocarbon 
fuel (Patent), 3:30500 
FUEL OILS/HEALTH HAZARDS 
Experimental carcinogenesis of pyrolysis fuel oil, 3:32129 
FUEL OILS/PRODUCTION 
Commercial conceptual design and commercial feasibility 
evaluation for clean boiler fuel facility. Capital cost escalation 
and validation of DRAVO report/cost estimate, February 1976, 
3:30082 (FE-1759-3) 
FUEL OILS/SYNTHESIS 
Economic feasibility of the conversion of organic waste to fuel oil 
and pipeline gas, 3:30506 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/PRODUCTION 
Process for the production of spherical fuel and fertile particles 
(Patent), 3:30362 
FUEL PELLETS/CRACKS 
Analysis of crack patterns in fast reactor fuel pellets, 3:30839 
(AERE-TP-719 
FUEL PELLETS/FISSION PRODUCT RELEASE 
Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3:30991 (ANL-78-3) 
FUEL PELLETS/PHYSICAL RADIATION EFFECTS 
Plutonia fuel study. Final report, 3:30943 (EPRI-NP-637) 
FUEL PELLETS/RADIONUCLIDE MIGRATION 
Migration of metallic fission products in reactor oxide fuels, 


3:30944 
FUEL PELLETS/THERMAL STRESSES 
Analysis of crack patterns in fast reactor fuel pellets, 3:30839 
(AERE-TP-719) 
FUEL PINS/DISPLACEMENT GAGES 
Application of coded source x-radiography to the observation of 
nuclear fuel motion (LMFBR), 3:30880 (SAND-77-1724) 
FUEL PINS/PERFORMANCE 
on of fast reactor fuel performance, 3:30878 (PNCT-831-73- 
1 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 


WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/DESIGN 
Reprocessing and Waste Treatment Project. Status report 1975, 17 
November 1975, 3:30378 (ORNL-tr-4511) 
UNIFRAME interim design report (Fuel element size reduction 
plant), 3:30364 (GA-A-14645) 
UNIFRAME interim design report (Fuel element size reduction 
plant), 3:30364 (GA-A-14645) 
FUEL REPROCESSING PLANTS/IAEA SAFEGUARDS 
Use of fuel reprocessing plant instrumentation for international 
safeguards, 3:30453 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Aerosol and iodine removal from the head-end offgas of a 
reprocessing facility, 3:30383 (ORNL-tr-4511) 
Analysis of lime-slurry stirred tank carbonation reactor, 3:30368 
(ORNL/MIT-256) 
Head-end offgas purification, 3:30382 (ORNL-tr-4511) 
Possibilities and limitations of the introduction of electrostatic 
precipitators in reprocessing installations, 3:30385 (GERHTR- 
176 


FUEL REPROCESSING PLANTS/ON-LINE CONTROL 

SYSTEMS 

In-line instrumentation and computer-controlled process 
supervision in reprocessing (For TAMARA model extraction 
facility), 3:30384 (ORNL-tr-4511) 

FUEL REPROCESSING PLANTS/PERFORMANCE 

Operating experiences in the reprocessing of LWR fuels in the 
WAK, 3:30379 (ORNL-tr-4511) 

FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 

DISPOSAL 

Reprocessing as a task for industry, 3:30375 (CONF-770323-4) 

FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 

PROCESSING 

Progress on the treatment of radioactive waste from reprocessing 
facilities, 3:30381 (ORNL-tr-4511) 

FUEL REPROCESSING PLANTS/RESEARCH PROGRAMS 

Current state and goals of the Reprocessing and Waste Treatment 
Project (PWA), 3:30377 (ORNL-tr-4511 

HTGR fuel recycle program. Quarterly progress report for the 
period ending November 30, 1977, 3:30365 (GA-A-14738) 

FUEL REPROCESSING PLANTS/SAFEGUARDS 

Safeguards research: assessing material control and accounting 

systems, 3:30450 (UCRL-52000-77-11/12) 
FUEL SLURRIES/PERFORMANCE 

Powdered coal-in-oil mixtures: results of the General Motors 
consortial program, 3:30204 (CONF-7710110-) 

FUEL SUBSTITUTION/RESOURCE CONSERVATION 

Resource and energy substitution, 3:31129 

FUEL-CLADDING INTERACTIONS 

Assessment of oxygen diffusion during UO2-Zircaloy interaction 
(PWR), 3:30819 (TREE-NUREG-1192) 

Basic compatibility studies of advanced fuels with 3d transition 
metals, 3:30945 

Irradiation effects test series, test IE-5. Test results report (PWR), 
3:31040 (TREE-NUREG-1130) 

FUEL-COOLANT INTERACTIONS/MATHEMATICAL 

MODELS 

Physical model and calculation code for fuel coolant interactions 
(LMFBR), 3:31029 (PNC-N-251-76-12(Vol.2)) 

Simulation experiment and analysis on the effects of in-coherence 
in fuel coolant interaction (LMFBR), 3:31024 (PNC-N-251-76- 
12(Vol.1)) 

FUEL-COOLANT INTERACTIONS/MEETINGS 

Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors, 3:31031 (PNC-N-251-76-12(Vol.2)) 

Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors, 3:31028 (PNC-N-251-76-12(Vol.1)) 

FUEL-COOLANT INTERACTIONS/SIMULATION 

Fuel-coolant interactions. Some basic studies at the UKAEA 
Culham Laboratory (LMFBR), 3:31025 (PNC-N-251-76- 
12(Vol.1)) 

Fuel coolant interaction results in the fuel pins melting 
facility(PMF) (LMFBR), 3:31027 (PNC-N-251-76-12(Vol.1)) 

Millisecond-period meltdown experiments on prompt-burst effects 
and molten-tin-water dropping experiments (LMFBR), 3:31030 
(PNC-N-251-76-12(Vol.2)) 

Simulation experiment and analysis on the effects of in-coherence 
in fuel coolant interaction (LMFBR), 3:31024 (PNC-N-251-76- 
12(Vol.1)) 

Some experiences and inpile experimental programme on fuel 
coolant interaction in NSRR (LMFBR), 3:31026 (PNC-N-251- 
76-12(Vol.1)) 

ELS 


See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 





FUELS/AVAILABILITY 


NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/AVAILABILITY 
Transport fuels for the post-oil era, 3:31176 
FUELS/COMBUSTION 
ba use and conservation, 3:31206 (LBL-5299) 


See AEROSOLS 
FUNCTIONS/INTEGRALS 
New rearrangement inequality for multiple integrals, 3:32529 
Rearrangement inequality for periodic functions, 3:32530 
FUNGI 
See also LICHENS 
YEA 


STS 
FUNGI/BIOCHEMICAL REACTION KINETICS 
Microbial transformation of a soluble organoplutonium complex, 
= 1906 (CONF-750929-) 
1/INFECTIVITY 


— ee infection in slash pine plantations, 3:31965 (SRO- 
42-1 
FUNGI/METABOLISM 
Microbial transformation of a soluble organoplutonium complex, 
3:31906 (CONF-750929-) 
ACES 


See also OIL FURNACES 
FURNACES/AIR POLLUTION CONTROL 
Dual register pulverized coal burner “a NO/sub x/ control 
device”, 3:30136 (EPRI-SR-39) 
FURNACES/FLUE GAS 
Formation and control of nitrogen oxides, 3:31756 
FURNACES/LINERS 
Effects of alternate fuels. Report No. 2. Analysis of basic 
refractories degraded by residual oil combustion products, 
3:30299 (ORNL/TM-6088) 
FURNACES/PERFORMANCE TESTING 
Test and demonstration of a high performance slot furnace. 
ris an report, December 1, 1976-June 1, 1977, 3:31265 (COO/ 
42 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 154/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation of '® 1° !7°Er with *He ions, 3:32274 
(ORNL-5306) 
GADOLINIUM 156/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation of '® 16° !7Er with *He ions, 3:32274 
(ORNL-5306 
GADOLINIUM 158/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation of 1 '®* !Er with *He ions, 3:32274 
(ORNL-5306) 
GADOLINIUM 158 TARGET/CARBON 12 REACTIONS 
Nonstatistical effects in the decay of the compound nucleus '7°Yb, 
3:32277 (ORNL-5306) 
GADOLINIUM 160/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation of '® 1® !7°Er with *He ions, 3:32274 


See also MILKY WAY 

GALAXIES/COSMIC GASES 

med [O I] emission and warm interstellar gas in galaxies, 

2196 

GALAXIES/H1 REGIONS 

ee lg I] emission and warm interstellar gas in galaxies, 
GALAXIES/LUMINOSITY 

Study m4 the luminosity function for field galaxies, 3:32194 (N-77- 


31054) 
GALAXIES/X RADIATION 
Research in space science and technology. Semiannual progress 
report, 3:32191 (N-77-30143) 
GALLIUM 'UM 65/ENERGY LEVELS 
Evidence for band structure and possible triaxial deformation in 
Ga, 3:32258 (ORNL-5306) 
GALLIUM 68/TISSUE DISTRIBUTION 
Massachusetts General Hospital cyclotron and positron camera 
facility: a review of some clinical diagnostic applications 
(Advantages of cyclotron-produced radioisotopes for diagnostic 
positron scanning), 3:31955 
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GALLIUM ALLOYS/SOLVENT PROPERTIES 
Hydrogen solubility in nickel-gallium and nickel-indium alloys 
(930 to 1650°C), 3:31390 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Assessment of large-scale photovoltaic materials production. Final 
report, 3:30539 (PB-272604) 
GALLIUM ARSENIDES/PRODUCTION 
Assessment of large-scale photovoltaic materials production. Final 
report, 3:30539 (PB-272604) 
GAMMA DETECTION/SOLID SCINTILLATION DETECTORS 
NDA technology for uranium resource evaluation. Progress 
report, July 1-September 30, 1977, 3:30344 (LA-7139-PR) 
GAMMA FUEL SCANNING 
Differences in the }°*Ru and '*Ru axial distributions in (U,Pu)O2 
fuel pins (LMFBR), 3:30892 
GAMMA LOGGING/RESEARCH PROGRAMS 
NDA technology for uranium resource evaluation. Progress 
report, July 1-September 30, 1977 (Gamma ray spectra 
calculations; disequilibrium probe; photoneutron probe), 3:30344 
(LA-7139-PR) 
GAMMA RADIOGRAPHY 
See also GAMMA FUEL SCANNING 
GAMMA RADIOGRAPHY/EQUIPMENT 
X-ray or gamma-ray examination device for moving objects 
(Patent; for luggage and other objects), 3:31620 
GAMMA SPECTROMETERS/PERFORMANCE TESTING 
Gamma-ray spectral determinations with a portable analyzer, 
3:31812 (CONF-7801 10-6) 
GAMMA-GAMMA LOGGING/ACCURACY 
Accuracy of analog registration in gamma-gamma logging, 
3:30157 (UCRL-Trans-11329) 
GAMMA-GAMMA LOGGING/EQUIPMENT 
Design of a downhole device with a two-beam 2P-sonde, 3:31706 
(UCRL-Trans-11333) 
GARNETS/GEOCHEMISTRY 
Experimental calibration of the partitioning of FE and MG 
between biotite and garnet, 3:30687 
GAS COMPRESSORS/VALVES 
Analysis of valve springs from hydrogen compressor at Solvent 
Refined Coal Plant, Wilsonville, Alabama, 3:30096 (ORNL/ 
TM-6179) 
GAS CONDENSATE FIELDS/WELL DRILLING 
Forecasting the gradient of a seam’s hydrofracture, 3:30305 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FUELED REACTORS 
Gaseous fuel reactors for power systems, 3:30796 
GAS FUELED REACTORS/PRIMARY COOLANT CIRCUITS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 
GAS FUELED REACTORS/REACTOR KINETICS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 
GAS FUELED REACTORS/STEAM SYSTEMS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/DESIGN 
Cable fed KrF laser (Patent application), 3:31601 
Fast helical pin laser (Patent application), 3:31600 
a system (Patent; water vapor and hydrogen deuteride), 
:31587 
Gaseous laser medium and means for excitation (Patent), 3:31583 
High power gas transport laser (Patent), 3:31596 
High power gas transport laser (Patent), 3:31581 
Iodine gas laser device (Patent), 3:31588 
Method and apparatus for producing laser radiation following 
= excitation of a gaseous medium (Patent application), 
331 
Tandem laser assembly (Patent), 3:31589 
Xenon fluoride laser utilizing nitrogen trifluoride as a fluorine 
donor (Patent), 3:31593 
GAS LASERS/LASER CAVITIES 
—_ Por internal mirror type gas laser tube (Patent), 
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GAS LASERS/LASER MATERIALS 
Low-pressure appraoch to the formation and study of exciplex 
systems (VPI and SU, Blacksburg, Virginia), 3:32205 (COO- 
2810-10) 
REDPP-a oe one for the TRIX/RED report editor (VPI 
and SU, ksburg, Virginia), 3: _ (UCID-30125(Rev. 1)) 
GAS LASERS/OPTICAL PUMPIN 
HF/DF laser pumping techniques. Final re report, March 1977- 
September 1977 (Pumping source for a 16 um DF/DCN 
transfer laser), 3:31573 (TID-28280) 
GAS LASERS/RESEARCH PROGRAMS 
Excimer lasers. Annual report, 30 May 1975-10 Jun 1976, 3:31572 
(N-77-30456) 
GAS LASERS/REVIEWS 
High-power lasers for thermonuclear fusion: a comparative 
review, 3:32473 
GAS OILS/BIODEGRADATION 
Isolation of Trichoderma harzianum (Rifai) growing on ferric 
hydroxide mud impregnated with gas oil, 3:32091 
GAS TURBINES/AUTOMOTIVE FUELS 
Combustion of methanol in an automotive gas turbine, 3:31338 
GAS TURBINES/CATALYTIC COMBUSTORS 
Durability testing at one atmosphere of advanced catalysts and 
catalyst om for automotive gas turbine engine combustors. 
Part i 3:31313 (CONS/9416-1) 


GAS TURBINES/COMBUSTION PRODUCTS 
Effect of fuel nitrogen on NO/sub x/ emission from gas turbines, 
3:31504 (EPRI-SR-39) 
GAS TURBINES/COMBUSTORS 
eT: o 0” turbine technology program. Phase 1, 3:30730 
- 1 
High en eh turbine technology program. Phase 1, 3:30731 


Statistical I of the temperature distributions of the products 
of combustion of gas turbine plant combustors, 3:30754 
GAS TURBINES/CORROSIO 
Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume II, 3:30182 (CONF-770447-P2) 
GAS TURBINES/DATA COMPILATION 
Gas turbine electric plant construction cost and annual production 
expenses. First annual supplement, 1973, 3:30732 (FPC-S-254) 
GAS TURBINES/DESIGN 
Analysis of regenerated single-shaft ceramic gas-turbine engines 
and resulting fuel economy in a compact car, 3:31286 (N-77- 
29607) 
Ceramic technology readiness program. Fifth monthly technical 
progress report for period January 30, 1978 through February 
27, 1978, 3:30207 (FE/2664-5) 
Gas turbine engine application in transit coaches. Final report, 
3:31287 (PB-272608 
GAS TURBINES/EROSION 
Pressurized FBC studies II. Sorbent regeneration and particulate 
control, 3:30201 (CONF-770447-P2) 
Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume II, 3:30182 (CONF-770447-P2) 
GAS TURBINES/EXHAUST GASES 
Durability testing at one atmosphere of advanced catalysts and 
catalyst supports for automotive gas turbine engine combustors. 
Part 1, 3:31313 (CONS/9416-1) 
GAS TURBINES/MATERIALS 
Investigation of corrosion performance of boiler and turbine alloys 
in fluidized bed combustion systems, 3:30195 (CONF-770447- 


P2) 
GAS TURBINES/MATERIALS TESTING 
Corrosion studies and high temperature filtration, 3:30196 (CONF- 
770447-P2) 
GAS TURBINES/MECHANICAL TRANSMISSIONS 
Transmission for single-shaft gas turbine engine (Patent), 3:31299 
GAS TURBINES/RESEARCH PROGRAMS 
Second interim report: diagnostics assessment for advanced power 
systems, 3:30734 (SAND-78-8206) 
Study and program plan for improved heavy duty gas turbine 
engine ceramic component development, 3:31284 (CONS/0064- 


1) 
GAS TURBINES/USES 
Statfjord completing power module lifts for 1978 duty, 3:30267 
GAS UTILITIES/RATE STRUCTURE 
National Gas Survey report to the Federal Power Commission by 
the Transmission, Distribution and Storage Technical Advisory 
Task Force on Rate Design, 3:30308 (TID-28126) 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
GASEOUS WASTES/AIR POLLUTION CONTROL 
Electric utility applications of fabric filters, 3:31748 
GASEOUS WASTES/ELECTROSTATIC PRECIPITATORS 
Development of an in-stack impactor/precipitator for sizing 
submicron particles. Final report, 3:31735 (EPRI-FP-501) 


GENETICS 


GASEOUS WASTES/ENVIRONMENTAL TRANSPORT 
Measurement of the effective stack height of plumes with LIDAR, 
3:31782 
Results of aerosol and SO2 measurements at Neurath fossil-fuel 
power plant in November 1974, 3:31736 (IB-553-75/16) 
GASEOUS WASTES/MEASURING METHODS 
Lasers in environmental measuring techniques: lasers in air 
pollution detection, 3:31779 
GASEOUS WASTES/PARTICLE SIZE CLASSIFIERS 
Development of an in-stack impactor/precipitator for sizing 
submicron particles. Final report, 3:31735 (EPRI-FP-501) 
GASES 
See also COAL GAS 
NATURAL GAS 
GASES/BIOLOGICAL EFFECTS 
Effect of irritant atmospheres on macrophage behavior (Rats), 
3:32116 (CONF-760927-) 
GAS-INSULATED CABLES/ECONOMICS 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
GASOLINE 
See also MOBIL M-GASOLINE PROCESS 
GASOLINE/ANTIKNOCK RATINGS 
Motor gasolines, summer 1977 (Gravity, S content, Pb content, 
vapor pressure, distillation, and Mn of 2,725 samples, and octane 
index), 3:30281 (BERC/PPS-78/1) 
GASOLINE/AROMATIZATION 
Process for producing aromatic hydrocarbons of high purity 
(Patent; from gasoline), 3:30277 
GASOLINE/AVAILABILITY 
Influence of gasoline price and availability upon recreation travel 
propensity, 3:31118 
GASOLINE/CHARGES 
Influence of gasoline price and availability upon recreation travel 
propensity, 3:31118 
GASOLINE/COMPARATIVE EVALUATIONS 
Comparison of operational economics of transportation vehicles 
operated on gasoline and coal-generated hydrogen, 3:30490 
GASOLINE/DATA COMPILATION 
Motor gasolines, summer 1977 (Gravity, S content, Pb content, 
vapor pressure, distillation, and Mn of 2,725 samples, and octane 
index), 3:30281 (BERC/PPS-78/1) 
GASOLINE/PRODUCTION 
Hydrocracking process (Patent), 3:30276 
Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and Sasol-type Fischer-Tropsch 
technologies, 3:30033 (FE-2447-9) 
GASOLINE/SPECIFICATIONS 
Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and Sasol-type Fischer-Tropsch 
technologies, 3:30033 (FE-2447-9) 
GASOLINE/SYNTHESIS 
Conversion of methanol to gasoline components (Patent), 3:30502 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline, 3:30496 (FE-2276-20) 
GASTEROPODS 
See MOLLUSCS 
GCFR REACTOR/COMPRESSORS 
Alternate circulator design concept No. 1 for a 300 MW(e) GCFR 
demonstration plant: two state axial flow helium circulator and 
two stage steam turbine drive, 3:30863 (GA-A-14530) 
GCFR REACTOR/FUEL PINS 
Capsule P13T test operations report, 3:30864 (GA-A-14647) 
GCFR REACTOR/NEUTRON ABSORBERS 
Shielding and contro! materials for the gas-cooled fast breeder 
reactor, 3:30862 (GA-A-14478) 
GCFR REACTOR/SHIELDING 
Shielding and control materials for the gas-cooled fast breeder 
reactor, 3:30862 (GA-A-14478) 
GCFR TYPE REACTORS/REACTOR CORES 
Reactor development program. Progress report, November 1977, 
3:30844 (ANL-RDP-65) 
Reactor development program progress report, December 1977, 
3:30992 (ANL-RDP-66) 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETICS 
Study of mathematical models of mutation and selection in multi- 
locus systems, 3:31936 (COO-2472-4) 








GENETICS/MATHEMATICAL MODELS 


GENETICS/MATHEMATICAL MODELS 
Study of mathematical models of mutation and selection in multi- 
locus systems. Annual pr oer ron December 1, 1976- 
November 30, 1977, 3:31935 (COO-2472-3) 


GENOME MUTATIONS/RADIOINDUCTION 
ir and evolution of the genome, 3:31937 
/PERMEABILITY 


Enzymatic DNA r 
GEOLOGIC STRU 
Apparatus for providing directional permeability measurements in 
subterranean earth formations (Patent), 3:31705 
GEOLOGICAL SURVEYS/BIBLIOGRAPHIES 
ae of reports by U.S. Geological Survey personnel on 
evada Test Site and related subjects, July 1, 1976 to June 
30, 1977, with author and subject indexes, 3: 31821 (USGS-474- 


254) 
GEOLOGICAL SURVEYS/INDEXES 
Index and list of the publications of the Geological Survey of 
Alabama and the State Oil and Gas Board, 3:30245 
GEOLOGICAL SURVEYS/INFORMATION 
Index and list of the publications of the eg ot aoe of 
Alabama and the State Oil and Gas Board, 3:3024 
GEOLOGICAL SURVEYS/PHOTOGRAPHY 
—— for dynamic range reduction for Landsat ratio images, 
3:32183 (LA-UR-78-347) 
GEOPHYSICAL SURVEYS 
See also MARINE SURVEYS 
GEOPHYSICAL SURVEYS/DATA COMPILATION 


ant of ay er ee 3: oat. 
N Nate al gas fi ife 50304 
atur: rom geopressured aquifers, 3: 

tal go ENERGY /COST 


Governmental costs and revenues associated with geothermal 
energy development in sea County. Special Publication 
3241, 3:30667 (UCRL-13800 

GEOTHERMAL ENERGY/ECONOMIC IMPACT 

Governmental costs and revenues associated with geothermal 
energy development in Im sc County. Special Publication 
3241, 3:30667 (UCRL-13 

GEOTHERMAL ENERGY/ENERGY SOURCE 

DEVELOPMENT 

Governmental costs and revenues associated with geothermal 
energy development in 13800) County. Special Publication 
3241, 3:30667 UCR 

Potential el meta resulting from expanded energy 
programs. Final report, 3:31789 (PB-272519) 

GEOTHERMAL ENERGY/ENVIRONMENTAL IMPACTS 

Methodology for assessing the potential impact on air quality 
resulting from geothermal resource development in the Imperial 
Valley, 3:30670 (UCRL-79388) 

GEOTHERMAL ENERGY/SOCIO-ECONOMIC FACTORS 

Environmental research, 3:31897 (LBL-5299) 

GEOTHERMAL ENERGY CONVERSION/ELECTRIC POWER 

Minutes: sixth meeting of the centers for the analysis of thermal/ 
mechanical energy conversion concepts, 3:30671 (COO-4051-9) 

GEOTHERMAL EXPLORATION/GEOLOGICAL SURVEYS 

Role of geology in geothermal exploration, 3:30645 

GEOTHERMAL EXPLORATION/PLANNING 
Geothermal resources operational Order No. 1: exploratory 
operations, 3:30664 
GEOTHERMAL FIELDS 
See also AHUACHAPAN GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
HEBER GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/ENVIRONMENTAL EFFECTS 

Studies of air pollution effects on vegetation, 3:31742 (UCID- 
17714) 

GEOTHERMAL FIELDS/GEOCHEMICAL SURVEYS 

Preliminary geothermochemical exploration of La Primavera, 
Jalisco, 3:30654 (BNWL-tr-307) 

GEOTHERMAL FIELDS/GEOCHEMISTRY 
Example of change in the chemical composition of acid hot water, 


3: 
GEOTHERMAL FIELDS/GEOPHYSICAL SURVEYS 
Status of geothermal geophysical exploration, 3:30653 
GEOTHERMAL FLUIDS 


See also NATURAL STEAM 
GEOTHERMAL FLUIDS/ADDITIVES 
Conditioning of geothermal brine effluents for injection: use of 
coagulants, 3:30668 (UCID-17716) 
GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Brine chemistry and combined heat/mass transfer. Volume 2. 
Appendixes, 3:30677 (EPRI-ER-635(Vol.2)) 
Chemical change in thermal fluids produced from the East Mesa 
geothermal system, 3:30658 
Prediction of the chemical characteristics of geothermal reservoir 
fluids from authigenic mineral assemblages, 3:30685 
Preliminary geothermochemical exploration of La Primavera, 
Jalisco, 3:30654 (BNWL-tr-307) 
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GEOTHERMAL FLUIDS/CHEMICAL PROPERTIES 

Prediction of the chemical characteristics of geothermal reservoir 
fluids from authigenic mineral assemblages, 3:30685 

GEOTHERMAL FLUIDS/CHEMISTRY 

Brine chemistry and combined heat/mass transfer. Volume 1, 

3:30676 (EPRI-ER-635(Vol.1)) 
GEOTHERMAL FLUIDS/CORROSIVE 

Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 

Field electrochemical measurements of corrosion characteristics 
of materials in hypersaline geothermal brine, 3:30678 (UCRL- 
52376) 

Using Salton Sea Geothermal brines for electrical power: a review 
of oe in chemistry and materials technology, 1976 status, 

:3067 


GEOTHERMAL FLUIDS/FLOW RATE 
Comparison of correlations for geothermal well flow, 3:30680 
(COO-4051-9) 
GEOTHERMAL FLUIDS/FLUID FLOW 
Comparison of correlations for geothermal well flow, 3:30680 
(COO-4051-9) 
GEOTHERMAL FLUIDS/GEOCHEMISTRY 
Geochemical comparison of deep geothermal waters in North 
America, 3:30688 
GEOTHERMAL FLUIDS/GEOTHERMOMETRY 
Steam production at the Geysers, California, comes from liquid 
water near the well bottoms, 3:30649 
GEOTHERMAL FLUIDS/MASS TRANSFER 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
GEOTHERMAL FLUIDS/PIPELINES 
Heating and cooling the Raft River geothermal transite pipe line, 
3:30673 (TID-28244) 
GEOTHERMAL FLUIDS/SCALING 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
GEOTHERMAL FLUIDS/VISCOSITY 
Viscosity of brines from the Salton Sea Geothermal Field, 
Imperial Valley, California, 3:30655 (UCRL-52344) 
GEOTHERMAL FLUIDS/WASTE DISPOSAL 
Solute-travel time estimates for tile-drained fields. III. Removal of 
a geothermal brine spill from soil by leaching, 3:30669 (UCRL- 
13792) 
GEOTHERMAL POWER PLANTS/CYCLONE SEPARATORS 
—= chemistry and combined heat/mass transfer. Volume 2. 
Appendixes, 3:30677 (EPRI-ER-635(Vol.2)) 
GEOTHERMAL POWER PLANTS/ECONOMICS 
Minutes: sixth meeting of the centers for the analysis of thermal/ 
mechanical energy conversion concepts, 3:30671 (COO-4051-9) 
GEOTHERMAL POWER PLANTS/FLASHED STEAM 
SYSTEMS 
Brine chemistry and combined heat/mass transfer. Volume 2. 
Appendixes, 3:30677 (EPRI-ER-635(Vol.2)) 
GEOTHERMAL POWER PLANTS/STEAM CONDENSERS 
Brine chemistry and combined heat/mass transfer. Volume 2. 
Appendixes, 3:30677 (EPRI-ER-635(Vol.2)) 
GEOTHERMAL STEAM 
See NATURAL STEAM 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/HEAT EXTRACTION 
Secondary recovery method for the extraction of geothermal 
——. . Progress report, August 1, 1976-February 28, 1977, 
83 (RLO/2201/T 21-2) 
GEOTHERMAL WELLS 
Geothermal resources operational Order No. 3: plugging and 
abandonment of wells, 3:30666 
GEOTHERMAL WELLS/CEMENTS 
Cementing of geothermal wells. Progress report No. 6, July- 
September 1977, 3:30674 (BNL-50738) 
GEOTHERMAL WELLS/CONCRETE-PLASTIC COMPOSITES 
Alternate materials of construction for geothermal applications. 
sor) report No. 14, July-September 1977, 3:30675 (BNL- 
1 
GEOTHERMAL WELLS/MATERIALS TESTING 
Alternate materials of construction for geothermal applications. 
soni report No. 14, July-September 1977, 3:30675 (BNL- 
1 
Cementing of geothermal wells. Progress report No. 6, July- 
September 1977, 3:30674 (BNL-50738) 
GEOTHERMAL WELLS/PERFORMANCE 
Comparison of correlations for geothermal well flow, 3:30680 
(COO-4051-9) 
GEOTHERMAL WELLS/PERFORMANCE TESTING 
Geothermal and geosciences, 3:30643 (LBL-5299) 
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GEOTHERMAL WELLS/WELL COMPLETION 
Geothermal resources operation Order No. 2: drilling, completion, 
and ing of goethermal wells, 3:30665 
GEO L WELLS/WELL DRILLING 
—— resources operation Order No. 2: drilling, completion, 
ing of ———- wells, 3:30665 
GEOTE LS/WELL LOGGING 
Aluminum wire to thick film connection [for] high temperature 
operation, 3:30663 (SAND-77-1711C) 
Development of a prototype high temperature amplifier for 
geothermal well logging. Final report, 3:30662 (NP-23051) 
Problems related to the use of t: ucers in the field of 
geothermal research, 3:30661 (NP-22806) 
GEOTHERMAL WELLS/WELL SPACING 
Geothermal resources operation Order No. 2: drilling, completion, 
e and spaci ng of goethermal wells, 3:30665 
Y 


Geothermal and geosciences, 3:30643 (LBL-5299) 
GERMAN FEDERAL REPUBLIC/CEMENT IND 


Industrial International Data Base. Pilot study: the cement 
industry. Final draft, for review, 3:31263 (NP-23023) 
GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 
How industrial societies use energy (Comparative patterns for nine 
countries), 3:31186 (EPRI-EA-707-SY) 
Intensities of energy usage: an international and intertemporal 
comparison, 3:31189 
ee FEDERAL REPUBLIC/FUEL REPROCESSING 


Reprocessing as a task for industry, 3:30375 (CONF-770323-4) 
G N FEDERAL REPUBLIC/GOVERNMENT POLICIES 
— as an activity of industry, 3:30372 
GERMAN Ft DERAL REPUBLIC/METAL INDUSTRY 
Industrial International Data Base pilot study: the steel industry. 
First draft, for review, 3:31264 (NP-23048) 
GERMAN FEDERAL REPUBLIC/RADIATION PROTECTION 
Radiation protection of outside — On the interpretation 
= Ah ng — of AS as mee 0a of the Radiation Protection 


GERMAN FE FEDERAL REPUBLIC/RADIOACTIVE WASTE 
DISPOSAL 
Reprocessing as a task for industry, 3:30375 (CONF-770323-4) 
G AN FEDERAL REPUBLIC/RESIDENTIAL SECTOR 
Changes in the electric power growth rates of private households 
in urban agglomerations: their role in the energy economy and 
technical possibilities, 3:31179 (NP-22820) 
GERMANIUM 68/ROTATIONAL STATES 
Multiple band structure in ®*Ge and the g/sub 9/2/ orbital, 
3: 33257 — 5306) 
GERMANIUM 72/ENERGY LEVELS 
4 16Ge(p,t) reaction studies, 3:32260 (ORNL-5306) 
In-beam gamma-ray spectroscopy of **Ge, 3:32256 (ORNL-5306) 
74/ENERGY LEVELS 


ERMANIUM 
” me: reaction studies, 3:32260 (ORNL-5306) 
G (FEDERAL REPUBLIC) 


See GERMAN FEDERAL REPUBLIC 
GETTERS/PERFORMANCE 
Investigation of titanium getter pumps for a neutral injection beam 
line, 3:32491 
GEYSERS GEOTHERMAL FIELD/GEOCHEMICAL SURVEYS 
— of thermal water chemistry in the Geysers-Clear 
a pau area, California, 3:30657 
GEYSERS GEOTHERMAL FIELD/GEOTHERMAL FLUIDS 
Steam production at the Geysers, California, comes from liquid 
water near the well bottoms, 3:30649 
GIANT CELLS 
See TUMOR CELLS 
GLASS/COMPRESSION STRENGTH 
Compressive strength of glass fiber reinforced composites at room 
temperature, 77 K and 4.2 K, 3:31544 
GLASS/MECHANICAL PROPERTIES 
Measurements of mechanical properties of glass fiber reinforced 
xy resin, 3:31545 
GLASS/PHYSICAL PROPERTIES 
Laser fusion project: initial report, 3:31570 (COO/4079-1) 
GLAZING MATERIALS/FABRICATION 
Transparent panel having high reflectivity for solar radiation and 
a method for preparing same (Patent), 3:30614 
GLAZING MATERIALS/LIGHT TRANSMISSION 
Solar, long wavelength, and photosynthetic energy transmission of 
eenhouse cover materials, 3:30627 (CONF-770367-) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLUCOCORTICOIDS/RESPONSE MODIFYING FACTORS 
PAH carcinogenesis: metabolism and tumorigenesis as effected by 
me flavones, and synthetic steroids, 3:32061 (CONF- 
GLUCOSE/FERMENTATION 
Chemical process research and development, 3:30038 (LBL-5299) 


GREENHOUSES/ENERGY CONSERVATION 


GLYCOGEN/ABUNDANCE 
Relationship between glycogen content of peripheral blood 
leukocytes in different strains of mice and radiosensitivity 
thereof (X radiation), 3:32020 
GLYCOLS/CHEMICAL PREPARATION 
Preparation of trans-pyrimidine glycols by near-UV irradiation, 
3:31913 


GLYCOLS/SOLVENT PROPERTIES 
Method for purifying bidentate organophosphorus compounds 
(Patent; used in actinide separation from radioactive wastes), 
3:31449 
GOLD/LEACHING 
New South African complex leaches gold, uranium, and sulphur 
from slimes, 3:30353 
GOLD 184/ENERGY LEVELS 
Decay of '**Hg to ***Au (T/sub 1/2/, y branching), 3:32272 
(ORNL-5306) 
GOLD 185/ENERGY-LEVEL TRANSITIONS 
High-spin states in **°Au ORNL S360) to Coriolis alignment 
of he/2 protons), 3:32271 (ORNL-5 
GOLD 185/HIGH SPIN STATES 
High-spin states in **° Au (Backbending due to Coriolis alignment 
of he/2 protons), 3:32271 (ORNL-5306) 
GRANITES/WAVE PROPAGATION 
7 a. wave studies of geologic media, 3:32185 (UCRL- 
5235 


See LEUKOCYTES 
GRAPHITE/COMBUSTION 
Chemical engineering research, 3:31454 (ORNL-5295) 
GRAPHITE/MATERIALS TESTING 
———— bombardment test of JT-60 magnetic limiter plate, 
:3248 
GRAPHITE/PHYSICAL PROPERTIES 
Shielding and control materials for the gas-cooled fast breeder 
reactor, 3:30862 (GA-A-14478) 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
HTGR fuels and core development program. ge A 
report for the period ending November 30, 1977, 3:30829 19 (GA- 
A-14744) 
GRAPHITE/TENSILE PROPERTIES 
HTGR fuels and core development program. Quarterly progress 
report for the period ending November 30, 1977, 3:30829 (GA- 
A-14744) 
GRAPHITE/USES 
Preliminary economic evaluation of the use of — composite 
materials in surface transportation, Phase 1 results, 3:31298 8 (N- 
77-30181) 
GRASS/CONTAMINATION 
Some patterns of strontium-90 contamination of plants in Georgian 
SSR (Fodder grass, tea shoots, maize), 3:31817 
GREAT BASIN/BIBLIOGRAPHIES 
Great Basin geologic framework and uranium favorability, 
3:30342 (GJBX-36(78)) 
GREAT BASIN/GEOLOGY 
Great Basin geologic framework and uranium favorability, 
3:30342 (GIBX-36(78)) 
GREAT BASIN/URANIUM DEPOSITS 
Great Basin geologic framework and uranium favorability, 
3:30342 (GJBX-36(78)) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES/WIND POWER 
Wind energy statistics for large arrays of wind turbines (Great 
Lakes and Pacific Coast regions). Annual eory report, May 
1, 1976-April 30, 1977, 3:30696 (RLO/2439-77/2) 
GREECE/GEOLOGY 
Geology and geothermics of the Island of Milos (Greece), 3:30650 
(NP-22876) 
GREECE/GEOPHYSICAL SURVEYS 
Geology = geothermics of the Island of Milos (Greece), 3:30650 
(NP-2287 
GREECE/GEOTHERMAL EXPLORATION 
Geology = geothermics of the Island of Milos (Greece), 3:30650 
(NP-22876) 
GREEN RIVER FORMATION/HYDRAULIC FRACTURING 
Western gas sands project status report, 3:30300 (NVO/0655-100) 
GREEN RIVER FORMATION, URCE ASSESSMENT 
Western gas sands project status report, 3:30300 (NVO/0655-100) 
GREENHOUSES/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, January-March 1977 (124 citations), 3:30517 
(TAC-STC-77-001) 
GREENHOUSES/EFFICIENCY 
Energy and the food chain, 3:31977 (CONF-770367-) 
GREENHOUSES/ENERGY CONSERVATION 
9," systems for greenhouses, 3:31138 (CONF- 








GREENHOUSES/ENERGY MANAGEMENT 


GREENHOUSES/ENERGY MANAGEMENT 

Energy management and energy tools that can be used by the 

greenhouse grower, 3:30596 (CONF-770367-) 
GREENHOUSES/GLAZING MATERIALS 

Solar, long wavelength, and photosynthetic energy transmission of 

greenhouse cover materials, 3:30627 (CONF-770367-) 
GREENHOUSES/HEAT LOSSES 

Energy conservation systems for greenhouses, 3:31138 (CONF- 

770367- 
GREENHOUSES/MEETINGS 

Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations, 3:30595 
(CONF-770367-) 

GREENHOUSES/SENSIBLE HEAT STORAGE 

Experimental results of a greenhouse solar collection and modular 
gravel storage system, 3:30605 (CONF-770367-) 

Rock collector and storage system for greenhouse and resident 
heating, 3:30639 (CONF-770367-) 

Soil and groundwater for solar heat storage in heating and cooling 
greenhouses, 3:30602 (CONF-770367-) 

GREENHOUSES/SOLAR HEATING SYSTEMS 

Computer simulation of solar greenhouse heating systems for 
economic optimization, 3:30604 (CONF-770367-) 

Dynamic versus steady-state thermal analysis of solar residence/ 
greenhouse combination, 3:30599 (CONF-770367-) 

Energy conservation systems for greenhouses, 3:31138 (CONF- 
770367-) 

Performance of the New Jersey solar system for heating 
greenhouse, 3:30601 (CONF-770367-) 

Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations, 3:30595 
(CONF-770367-) 

Soil and groundwater for solar heat storage in heating and cooling 
greenhouses, 3:30602 (CONF-770367-) 

GREENHOUSES/SOLAR SPACE HEATING 

Crop response in solar heated greenhouses ventilated with deep 

coal mine air, 3:30603 (CONF-770367-) 
GREENHOUSES/THERMAL ANALYSIS 

Dynamic thermal simulation of a prototype solar heating and 

cooling system, 3:30600 (CONF-770367-) 
GREENHOUSES/VENTILATION 

Crop response in solar heated greenhouses ventilated with deep 
coal mine air, 3:30603 (CONF-770367-) 

GROSS DOMESTIC PRODUCT/ENERGY CONSUMPTION 

Energy use proficiency: the validity of interregional comparisons, 


GROSS DOMESTIC PRODUCT/REGIONAL ANALYSIS 
~~ use proficiency: the validity of interregional comparisons, 
:31190 


GROUND MOTION/MEASURING METHODS 
Correlation of ground response spectra with modified Mercalli site 
intensity, 3:31032 (SAN/1011-113) 
GROUND SUBSIDENCE/COMPUTER CALCULATIONS 
Subsidence and stability studies for underground coal gasification, 
3:30043 eg 17674) 
GROUND WATER 
See also METEORIC WATER 
GROUND WATER/CHEMICAL COMPOSITION 
Preconcentration of plutonium radionuclides from natural waters, 
3:31890 (UCRL-80686) 
GROUND WATER/CONTROL 
Use of petroleum for drying the facing zone of gas wells and 
rendering it water-repellent, 3:30317 
GROUND WATER/GEOCHEMISTRY 
Geochemistry of the ground water of the West Siberian 
petroleum-gas basin, 3:30246 
GROUND WATER/MONITORING 
Groundwater report, Iowa Coal Project Demonstration Mine No. 
1, 3:30141 (IS-ICP-58) 
GROUND-WATER RESERVES 
See AQUIFERS 
GS PROCESS 
See DUAL TEMPERATURE PROCESS 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/COASTAL WATERS 
Estimating the size of juvenile fish populations in southeastern 
coastal-plain estuaries, 3:31837 
GULF OF MEXICO/CONTINENTAL SHELF 
Estimating the size of juvenile fish populations in southeastern 
coastal-plain estuaries, 3:31837 
GULF OF MEXICO/ECOLOGY 
Estimating the size of juvenile fish populations in southeastern 
coastal-plain estuaries, 3:3 1837 
GULF OF MEXICO/ESTUARIES 
Estimating the size of juvenile fish populations in southeastern 
coastal-plain estuaries, 3:31837 
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GULF OF MEXICO/SITE SELECTION 
OTEC thermal resource report for Western Gulf of Mexico, 
3:30589 (TID-27949) 
GULF OF MEXICO/TEMPERATURE DISTRIBUTION 
OTEC thermal resource report for Key West area, 3:30590 (TID- 
27952) 
GYPSUM/MARKET 
Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-77 10110-) 
GYPSUM/RECOVERY 
Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-7710110-) 


H 


HADRON REACTIONS/PRODUCTION MECHANISMS 
Hadronic interaction mechanisms, 3:32234 (BNL-50598) 
HADRON-HADRON INTERACTIONS/DIFFRACTION 
MODELS 
Elastic ees and inelastic diffractive scattering, 3:32233 
(BNL-50598) 
HADRON. HADRON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic scattering and inelastic diffractive scattering, 3:32233 
(BNL-50598) 
HADRON-HADRON INTERACTIONS/INELASTIC 
SCATTERING 
Elastic scattering and inelastic diffractive scattering, 3:32233 
(BNL-50598) 
HADRON-HADRON INTERACTIONS/RESEARCH 
PROGRAMS 
High energy physics at Tufts University. Progress report 
(Summaries of research activities at Tufts University), 3:32226 
(COO-3023-21) 
HADRON-HADRON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Why is there charm strangeness color and all that, 3:32228 
(FERMILAB-Conf-77/93-THY) 
HADRON-HADRON INTERACTIONS/TRANSVERSE 
MOMENTUM 
Some remarks about large p/sub perpendicular/ spin effects 
(Kinetics), 3:32232 (ANL-HEP-CP-77-45) 
HADRONS 
See also MESONS 
RESONANCE PARTICLES 
HADRONS/MASS SPECTRA 
Theory of hadron spectroscopy: colorspin and multiquark 
spectroscopy, 3:32235 (BNL-50598) 
HADRONS/PARTICLE PRODUCTION 
— of high transverse momentum processes, 3:32225 (BNL- 


598) 
HADRONS/PRODUCTION MECHANISMS 
Hadronic interaction mechanisms, 3: ro (BNL-50598) 
HAFNIUM 176/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation of '® 16° 17°Er with Het ions, 3:32274 
(ORNL-5306) 
HAFNIUM 178/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation of 1 16 17°Er with *He ions, 3:32274 
(ORNL-5306) 
HAFNIUM 180/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation of '® 16° 17°Er with *He ions, 3:32274 
(ORNL-5306) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALICYCLIC HYDROCARBONS/ 
BIOLOGICAL EFFECTS 
Investigation of the effects of halogenated organic compounds 
produced in cooling systems and process effluents on aquatic 
organisms, 3:31866 (CONF-771070-6) 
HALOGENATED ALICYCLIC HYDROCARBONS/ 
SYNTHESIS 


Investigation of the effects of halogenated organic compounds 
produced in cooling systems and process effluents on aquatic 
organisms, 3:31866 (CONF-771070-6) 

HALOGENATED ALIPHATIC HYDROCARBONS/ 

BIOLOGICAL EFFECTS 

Investigation of the effects of halogenated oe compounds 


produced in cooling systems and process e 
organisms, 3:31866 (CONF-771070-6) 
HALOGENATED ALIPHATIC HYDROCARBONS/ 
SYNTHESIS 
Investigation of the effects of halogenated organic compounds 
produced in cooling systems and process effluents on aquatic 
organisms, 3:31866 (CONF-771070-6) 


uents On aquatic 
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HALOGENATED AROMATIC HYDROCARBONS 
See also CHLORINATED AROMATIC HYDROCARBONS 
HALOGENATED AROMATIC HYDROCARBONS/ 
BIOLOGICAL EFFECTS 
Investigation of the effects of halogenated organic compounds 
produced in cooling systems and process effluents on aquatic 
organisms, 3:31866 (CONF-771070-6) 
HALOGENATED AROMATIC HYDROCARBONS/ 


Investigation of the effects of halogenated organic compounds 
produced in cooling systems and process effluents on aquatic 
organisms, 3:31866 (CONF-771070-6) 

HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 


(Hanford Atomic Products Operation.) 
HAPO/NUCLEAR FACILITIES 
Interactive planning system for developing decommissioning and 
decontamination plans at Hanford, 3:31818 (BNWL-SA-6539) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Program for long term management of Hanford high-level defense 
waste, 3:30397 (RHO-SA-2) 
HARTREE-FOCK METHOD/HAMILTONIANS 
Constant <H> resolution of time-dependent Hartree-Fock phase 
ambiguity, 3:32292 (ORO-5126-34) 
HASTELLOY C/EMBRITTLEMENT 
Hydrogen cracking of nickel-base alloys, 3:31394 
HASTELLOY X/MATERIALS TESTING 
Program for hot corrosion/erosion materials testing for 
application to fluidized bed coal combustion, 3:30194 (CONF- 
710447-P2 
HAYNES 188 ALLOY/MATERIALS TESTING 
Program for hot corrosion/erosion materials testing for 
application to fluidized bed coal combustion, 3:30194 (CONF- 
7710447-P2) 
HAZARDOUS MATERIALS/BIOASSAY 
Role of drosophila in chemical mutagenesis testing, 3:32062 
(CONF-780227-1) 
Short-term bioassay of complex organic mixtures. Part II. 
Mutagenicity testing, 3:32069 (CONF-780227-2) 
HAZARDOUS MATERIALS/DECISION TREE ANALYSIS 
Multiple three-decision rules for 2/sup k/-factorial simple effects. 
Technical report No. 8, 3:31732 (COO-2874-17 
HAZARDOUS MATERIALS/SYNERGISM 
Multiple three-decision rules for 2/sup k/-factorial simple effects. 
Technical report No. 8, 3:31732 (COO-2874-17) 
H-COAL PROCESS 
Processing coal derived liquids by K VB process, RP779-10. Final 
report, 3:30076 (EPRI-AF-612) 
Upgrading of coal liquids. Monthly Technical Progress Report, 
3:30090 (FE-2566-09) 
Upgrading of coal liquids. Monthly technical progress report, 
3:30091 (FE-2566-10) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEARINGS 
Engineer as an expert witness in public hearings, 3:31507 (CONF- 
771120-19) 
HEART/BIOLOGICAL RADIATION EFFECTS 
Morphofunctional study of neurohumoral reactions in the 
presence of radiation lesion to the heart, 3:32022 
HEART/RADIOISOTOPE SCANNING 
Cyclotron-related radiopharmaceutical development program at 
UCLA, 3:31953 
Massachusetts General Hospital cyclotron and positron camera 
facility: a review of some clinical diagnostic applications 
(Advantages of cyclotron-produced radioisotopes for diagnostic 
positron scanning), 3:31955 
HEAT ENGINES 
See also NITINOL HEAT ENGINES 
STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Freeze/thaw power system (Patent; water expansion), 3:31672 
HEAT ENGINES/ENERGY CONVERSION 
Energy conversion and storage by CDE (concentration difference 
energy) engine and system, 3:31673 
HEAT EXCHANGERS 
See also HEAT PUMPS 
HEAT EXCHANGERS/CERAMICS 
Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, February 1-March 1, 
1978, 3:31513 (FE-2556-14) 
HEAT EXCHANGERS/HEAT TRANSFER 
Fluidized-bed performance with internals heat exchanger above 
the slumped bed, 3:31650 
HEAT EXCHANGERS/JOINTS 
Mechanical heat exchange joint (Patent), 3:31523 
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HEAT EXCHANGERS/MATERIALS 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, January 1-February 1, 
1978, 3:31512 (FE-2556-13) 

Program for hot corrosion/erosion materials testing for 
application to fluidized bed coal combustion, 3:30194 (CONF- 
770447-P2) 

HEAT EXCHANGERS/MECHANICAL VIBRATIONS 

Investigations in aeroelastic vibration mechanisms and their 
application in design of tubular heat exchangers, 3:31525 (ANL- 
Trans-1126) 

HEAT EXCHANGERS/PERFORMANCE 

Wind effects on tower flow, with emphasis on heat-exchanger 
losses, 3:30725 (TID-27923) 

HEAT EXCHANGERS/RESEARCH PROGRAMS 

Closed Gas Turbine Heater program. Third quarterly technical 
progress report, October 3, 1977-December 31, 1977, 3:30749 
(TID-28206) 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, January 1-February 1, 
1978, 3:31512 (FE-2556-13) 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, February 1-March 1, 
1978, 3:31513 (FE-2556-14) 

Industrial application fluidized bed combustion. Category III. 
Indirect fired heaters. Quarterly technical report No. 4, April 1- 
June 30, 1977, 3:31642 (FE-2471-12) 

HEAT EXCHANGERS/TUBES 

Vibro-impact responses of a tube with tube-baffle interaction 

(LMFBR), 3:30843 (ANL-CT-78-11) 
HEAT FLOW/MAPS 

Preliminary heat flow map of Europe. Explanatory text, 3:30652 
(CONF-770888-1) 

HEAT PIPES/BIBLIOGRAPHIES 

Heat pipe technology: a bibliography with abstracts, 3:31519 
(TAC-HP-77-003) 

HEAT PIPES/JOINTS 
Gas filled swivel joint for cryogenic heat pipes (Patent), 3:31526 
HEAT PUMPS/ACCUMULATORS 
Accumulators for heat pumps, 3:31215 (CONF-761052-) 
HEAT PUMPS/COMPRESSORS 
Rotary-powered heat pump, 3:31214 (CONF-761052-) 
HEAT PUMPS/COST 
SS of a northern climate heat pump, 3:31225 (CONF- 
1052-) 

Residential heat pump sizing practices for northern climates, 

3:31224 (CONF-761052-) 
HEAT PUMPS/DESIGN 
Ten design principles for air-to-air heat pumps, 3:31210 (CONF- 
761052-) 

HEAT PUMPS/ECONOMICS 

Heat pump applications in Alaska, 3:31227 (CONF-761052-) 

Sizing and optimization, 3:31223 (CONF-761052-) 
HEAT PUMPS/HEAT STORAGE 

Heat pump and water on the rocks, 3:31212 (CONF-761052-) 
HEAT PUMPS/INSTALLATION 

Proper installation of heat pumps, 3:31213 (CONF-761052-) 
HEAT PUMPS/MEETINGS 

Second annual heat pump technology conference, 3:31207 
(CONF-761052-) 

HEAT PUMPS/OPERATION 

Defrosting of air to air heat pumps, 3:31216 (CONF-761052-) 

Heat pump and water on the rocks, 3:31212 (CONF-761052-) 

Seasonal performance evaluation of small engine-driven heat 
pumps, 3:31228 (CONF-761052-) 

HEAT PUMPS/OPTIMIZATION 

eS of a northern climate heat pump, 3:31225 (CONF- 
761052-) 

Sizing and optimization, 3:31223 (CONF-761052-) 

HEAT PUMPS/PERFORMANCE 

Computer simulation model for air-source heat pump system 
seasonal performance studies, 3:31211 (CONF-761052-) 

Computer simulation of steady-state performance of air-to-air heat 
pumps, 3:31516 (ORNL/CON-16) 

Defrosting of air to air heat pumps, 3:31216 (CONF-761052-) 

Dynamic performance of a residential air-to-air heat pump, 
3:31221 (CONF-761052-) 

Heat pump applications in Alaska, 3:31227 (CONF-761052-) 

Heat pumps: past-present-future, 3:31208 (CONF-761052-) 

Modified annual cycle energy system, 3:31209 (CONF-761052-) 

Ones) of a northern climate heat pump, 3:31225 (CONF- 

Residential heat pump sizing practices for northern climates, 
3:31224 (CONF-761052-) 

Seasonal performance evaluation of small engine-driven heat 
pumps, 3:31228 (CONF-761052-) 

Sizing and optimization, 3:31223 (CONF-761052-) 








HEAT PUMPS/PERFORMANCE TESTING 


HEAT PUMPS/PERFORMANCE TESTING 
Dynamic performance of a residential air-to-air heat pump, 
3:31221 (CONF-161052- ) 
EPRI study on load and use characteristics of electric heat pumps 
in single-family residences, 3:31222 (CONF-761052-) 
Northern climate air-source heat pump performance monitoring 
pro; , 3:31226 (CONF-761052-) 
HEAT PUMPS/POWER DEMAND 
anne in = Lr in Alaska, 3:31227 (CONF-761052-) 
/RELIABILITY 


= umps: past-present-future, 3:31208 (CONF-761052-) 
ba Ost) principles for air-to-air heat pumps, 3:31210 (CONF- 
HEAT PUMPS/SIZE 
Residential rae a oe me practices for northern climates, 
3:31224 (CO 
HEAT RECOVERY EQUIPMENT/COMPARATIVE 
EVALUATIONS 
Potential for inplant generation and export of electric power in the 
= petroleum refining, and paper and pulp industries, 
HEAT RECOVERY EQUIPMENT/DESIGN 
600 kW —_ Rankine cycle waste heat power conversion 
system, 
Combined diesel-organic Rankine-cycle —— plant, 3:30737 
Development status: binary Rankine cycle waste heat recovery 
system, 3:30736 
Waste heat recovery from high temperature reaction effluents 
(Patent), 3:31268 
HEAT RECOVERY EQUIPMENT/RESEARCH PROGRAMS 
Intermediate and high-temperature flue gas recuperators for a 
variety of industrial process environments. Project 8989 
summary status report, August 1-October 31, 1977, 3:31267 
(COO-4235-2) 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 
HEAT STORAGE/BIBLIOGRAPHIES 
Solar thermal components: a bibliogra’ phy with abstracts. 
Quarterly a ween 1977 (124 citations), 3:30517 
(TAC-STC-77-001) 
HEATING LOAD/MATHEMATICAL MODELS 
Diagnostic tests determining the thermal response of a house, 
1232 (LBL-6856) 
HEATING SYSTEMS/DESIGN 
System design for residences with small load to space ratios, 
3:31229 (CONF-761052-) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 7 REACTIONS 
NEON 20 REACTIONS 
NEON 22 REACTIONS 
NITROGEN 14 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
Coupled channels effects in heavy ion elastic scattering, 3:32291 
(BNL-23519) 
HEAVY IONS/BIOLOGICAL EFFECTS 
“Biostack-2” experiment. Report 2. Inactivation of cells in yeast 
colonies under the influence of heavy ions of galactic cosmic 
radiation (Saccharomyces ellipsoides), 3.31998 
HEAVY IONS/ION SOURCES 
Tests and development of duoplasmatron and mutli-aperture 
heavy ion sources for an RF linac, 3:31688 (LBL-7143) 
HEAVY LEPTONS/DECAY 
Results from the SPEAR magnetic detector with the lead-glass- 
addition, 3:32213 (LBL-6780) 
HEAVY LEPTONS/ELECTROPRODUCTION 
Review of heavy lepton production in e* e~ annihilation, 3:32219 
(SLAC-PUB-2022) 
HEAVY NUCLEI/ALPHA DECAY 
Alpha-decay rates for even-even nuclei in the 20 S A S 256 
region, 3:32288 (ORNL-5306) 
HEAVY WATER/CORROSIVE EFFECTS 
Investigation of hydrogen embrittlement of high strength steel in 
deuterium water, 3:31410 
HEAVY WATER/PRODUCTION 
Dual temperature isotope exchange apparatus using hot feed with 
liquid recycle from the humidifier (Patent), 3:30461 
WATER COOLANT 


See HEAVY WATER 
HEBER GEOTHERMAL FIELD 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
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HEBER GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Flash versus binary at Heber, 3:30672 (COO-4051-9) 
HELICAL INSTABILITY 
Structure of magnetic field perturbations during the development 
of unsteady separation in the Tokamak-6 installation, 3:32346 
(ORNL -tr-4528) 
HELIOSTATS/PERFORMANCE TESTING 
Digital radiometric system, 3:30583 (SAND-77-1845C) 
LIUM/ELECTRONIC STRUCTURE 


General multi-configuration Hartree-Fock program: MCHF77, 
3:32206 (COO-4264-1) 
HELIUM 4 
See also HELIUM II 
HELIUM 4/DIELECTRIC PROPERTIES 
Dielectric breakdown of 339 and vapor helium in bulk and 
across epoxy pow 32486 
HELIUM II/HEAT 
Heat transfer and aoa pn of liquid helium in narrow 
channels, 3:32211 
HELIUM II/VOID FRACTION 
Heat transfer and flow characteristics of liquid helium in narrow 
channels, 3:32211 
HELIUM-NEON LASERS/POPULATION INVERSION 
Perturbation spectroscopy on a 60 mW He-Ne laser, 3:31606 
HEMATIN 


See HEME 
HEMATOPOIETIC SYSTEM 
See also BONE MARROW 
a SYSTEM/BIOLOGICAL RADIATION 


Changes in the rat hemo Aan system under the influence of 
combined radiation (®°Sr, '**I), 3:32044 
HEMATOPOIETIC SYSTEM/BYOLOGICAL REGENERATION 
Regeneration of hemopoietic and lymphoid tissues following total- 
body irradiation and therapeutic administration of thiamin 
diphosphate (Mice, gamma radiation), 3:32028 
HEMATOPORPHYRIN (HEME) 
See HEME 
HEME/BIOSYNTHESIS 
Effects of metals on heme biosynthesis and metabolism, 3:32066 
HEMIC DISEASES 
See also ANEMIAS 
HEMIC DISEASES/DIAGNOSTIC TECHNIQUES 
Argonne National Laboratory 60 inch cyclotron (Isotope 
production for radiopharmaceutical preparation), 3:31954 
HEMIN 
See HEME 
HERBICIDES/PHOTOLYSIS 
Reaction of paraquat radical cations with oxygen. A pulse 
radiolysis and laser photolysis study, 3:31486 
HERBICIDES/RADIOLYSIS 
Reaction of paraquat radical cations with oxygen. A pulse 
radiolysis and laser photolysis study, 3:31486 
HEREDITY 
See GENETICS 
HETEROCHROMATIN/BIOCHEMICAL REACTION 
KINETICS 
In vivo and in vitro uptake of mercury and copper into discrete 
regions of mouse-liver nuclei, 3:31907 (CONF-750929-) 
HEXADECANOIC ACID/BIOSYNTHESIS 
Isolation and characterization of type II alveolar epithelial cells 
ones heal macrophages (Rats, rabbits), 3:31921 (CONF- 
760927- 
HFIR REACTOR/REACTOR OPERATION 
High Flux Isotope Reactor. Quarterly report, October-December 
1977, 3:30986 (ORNL/TM-6295) 
HHIRF 
(Holifield Heavy Ion Research Facility.) 
HHIRF/DESIGN 
Accelerators, 3:31677 (ORNL-5306) 
HIGH BTU GAS/PRODUCTION 
Apparatus for treating oil shale (Patent), 3:30330 
Commercial conceptual design and commercial feasibility 
evaluation for clean boiler fuel facility. Capital cost escalation 
and validation of DRAVO report/cost estimate, February 1976, 
3:30082 (FE-1759-3) 
— a producing high calorific value fuel gas (Patent), 
Process for producing a gas which can be substituted for natural 
gas (Patent), 3:30046 
HIGH BTU GAS/SYNTHESIS 
Experimental program for the development of peat gasification. 
arent status report, January 1-January 31, 1978, 3:30497 (FE- 
2469-2 
HIGH ENERGY PHYSICS/MEETINGS 
X International School on High Energy Physics for young 
scientists, 3:32239 (JINR-D2-10533) 
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HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Physics Division annual progress report for period ending June 30, 
1977 (ORNL), 3:32240 (ORNL-5306) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 
Effect of lower hybrid waves on the evolution of the Doublet IIA 
plasma, 3:32308 (GA-A-14809) 
Microwave absorption studies near the plasma frequency, 3:32310 
(LA-UR-78-51) 
Photon compression in cylinders, 3:32312 (UCID-17414) 
Preliminary report on the development of rf auxiliary heating 
systems for TEPR-1, 3:32311 (PPPL-1410) 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
a of lower hybrid waves in the Doublet IIA high power 
heating experiments, 3:32307 (GA-A-14808) 
Lower hybrid wave heating experiments at General Atomic, 
3:32309 (GA-A-14810) 
HIGH-FREQUENCY HEATING/LANDAU DAMPING 
Limitations on lower hybrid heating of dense, hot plasmas, 3:32306 
(GA-A-14783) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HISTAMINE/RADIOSENSITIVITY EFFECTS 
Role of endogenous substances in enhancing radioresistance 
background. Report 9. Investigation of biogenous amine content 
and superoxide dismutase activity in yeast cells varying in 
radiosensitivity (Saccharomyces cerevisiae, S. ellipsoideus, x 
radiation), 3:31997 
HISTOLOGICAL TECHNIQUES 
Impulse cytophotometry as a quantitative method of 
cytochemistry, 3:31933 (LA.-tr-78-5) 
HISTONES/ACETYLATION 
Acetylation of nuclear histones of rat liver cells with radiation 
lesion (X Radiation), 3:31998 
HISTONES/BIOLOGICAL RADIATION EFFECTS 
Acetylation of nuclear histones of rat liver cells with radiation 
lesion (X Radiation), 3:31998 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF 
HOLMIUM 149/ELECTRON CAPTURE DECAY 
Decay of holmium isotopes to levels in dysprosium nuclei near the 
N = 82 closed shell, 3:32273 (ORNL-5306) 
HOLMIUM 150/ELECTRON CAPTURE DECAY 
Decay of holmium isotopes to levels in dysprosium nuclei near the 
N = 82 closed shell, 3:32273 (ORNL-5306) 
HOLOGRAPHY 
Computer analysis of holographic interferograms for NDT 
oman 3:31618 (SAND-77-1845C) 
Hologram fringe stabilization method, 3:31622 
HOSPITALS/ENERGY CONSERVATION 
Stirling total energy systems study. Final report, May 15, 1976- 
June 13, 1977, 3:31217 (HCP/T2947-1) 
HOSPITALS/SOLAR WATER HEATING 
Representative industrial solar energy installation, Northridge 
Hospital, Northridge, California, 3:30621 (UCRL-13789) 
HOSPITALS/TOTAL ENERGY SYSTEMS 
Stirling total energy systems study. Final report, May 15, 1976- 
June 13, 1977, 3:31217 (HCP/T2947-1) 
HOT CELLS/SEISMIC EFFECTS 
Summary of the seismic analyses of the Nuclear Fuel Services 
naoMs) Plant at West Valley, New York, 3:30366 (LA- 
HOT SPRINGS/CHEMICAL COMPOSITION 
—— of change in the chemical composition of acid hot water, 


HOT SPRINGS/GEOCHEMISTRY 
—— of change in the chemical composition of acid hot water, 


HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
Hot-dry-rock project of Los Alamos Scientific Laboratory, 
3:30681 (JUEL-1410) 
Possibilities for the application of hydraulic fracturing, 3:30682 
(NP-22779) 
HOT-DRY-ROCK SYSTEMS/RESOURCE ASSESSMENT 
ee ne of Los Alamos Scientific Laboratory, 
3:30681 (. L-1410) 
HOT-DRY-ROCK SYSTEMS/WELL DRILLING 
Hot-dry-rock project of Los Alamos Scientific Laboratory, 
3:30681 (JUEL-1410) 
HOT-WATER PROCESSES 
Heating mine water for recovery of immobile hydrocarbons 
(Patent), 3:30326 
HOUSES/AIR CONDITIONING 
Dynamic performance of a residential air-to-air heat pump, 
3:31221 (CONF-761052-) 


HTGR TYPE REACTORS 


EPRI study on load and use characteristics of electric heat pumps 
in single-family residences, 3:31222 (CONF-761052-) 
Heat pump and water on the rocks, 3:31212 (CONF-761052-) 
Omen) of a northern climate heat pump, 3:31225 (CONF- 
761052- 
Residential heat pump sizing practices for northern climates, 
3:31224 (CONF-761052-) 
Seasonal performance evaluation of small engine-driven heat 
pumps, 3:31228 (CONF-761052-) 
Sizing and optimization, 3:31223 (CONF-761052-) 
HOUSES/COOLING LOAD 
Diagnostic tests determining the thermal response of a house, 
3:31232 (LBL-6856) 
HOUSES/COOLING SYSTEMS 
System design for residences with small load to space ratios, 
3:31229 (CONF-761052-) 
HOUSES/ENERGY CONSERVATION 
Home energy how-to (Book), 3:31191 
HOUSES/ENERGY CONSUMPTION 
Lifestyles and household energy use: 1973 and 1975 national 
surveys. Code book and data processing guide, 3:31233 (PB- 


72449) 
HOUSES/ENERGY STORAGE SYSTEMS 
Electricity generation and storage for residences using Li/I2 
electrochemical engines to augment photovoltaics, 3:30526 (LA- 
UR-77-2330) 
HOUSES/ENERGY SUPPLIES 
Home energy how-to (Book), 3:31191 
HOUSES/HEATING LOAD 
Diagnostic tests determining the thermal response of a house, 
3:31232 (LBL-6856) 
HOUSES/HEATING SYSTEMS 
System design for residences with small load to space ratios, 
3:31229 (CONF-761052-) 
HOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Economics of the attached solar greenhouse for home heating, 
3:30610 (LA-UR-78-22) 
Greenhouse-residence utilizing a ‘clearview” solar collector and 
two-stage evaporative cooling, 3:30597 (CONF-770367-) 
HOUSES/POWER DEMAND 
All electric homes in the United States. Annual bills, January 1, 
1978, cities of 50,000 and more (Annual bills for Jan. 1, 1976 in 
cities of 50,000 and more), 3:31230 (FPC-R-89) 
HOUSES/SOLAR COLLECTORS 
Greenhouse-residence utilizing a clearview” solar collector and 
two-stage evaporative cooling, 3:30597 (CONF-770367-) 
HOUSES/SOLAR HEATING SYSTEMS 
Construction and operation of a solar heated residence/ 
greenhouse combination, 3:30598 (CONF-770367-) 
HOUSES/SOLAR SPACE HEATING 
Experimental evaluation of a solar/wind-powered space heating 
and hot water heating system in the Pacific Northwest, 3:30615 
HOUSES/SOLAR WATER HEATERS 
Experimental evaluation of a solar/wind-powered space heating 
and hot water heating system in the Pacific Northwest, 3:30615 
HOUSES/SPACE HEATING 
Design and operational evaluation of a 25 kW wind turbine 
generator for residential heating applications, 3:30700 
Dynamic performance of a residential air-to-air heat pump, 
3:31221 (CONF-761052-) 
EPRI study on load and use characteristics of electric heat pumps 
in single-family residences, 3:31222 (CONF-761052-) 
Heat pump and water on the rocks, 3:31212 (CONF-761052-) 
Heat pump applications in Alaska, 3:31227 (CONF-761052-) 
Northern climate air-source heat pump performance monitoring 
program, 3:31226 (CONF-761052-) 
Optimization of a northern climate heat pump, 3:31225 (CONF- 
761052-) 
Residential heat pump sizing practices for northern climates, 
3:31224 (CONF-761052-) 
Seasonal performance evaluation of small engine-driven heat 
pumps, 3:31228 (CONF-761052-) 
Sizing and optimization, 3:31223 (CONF-761052-) 
HOUSES/THERMAL ANALYSIS 
Dynamic thermal simulation of a prototype solar heating and 
cooling system, 3:30600 (CONF-770367-) 
HOUSES/WEATHERSTRIPPING 
Weatherization program: a policy perspective. Final report, 
3:31144 (PB-272627) 
Weatherization program in Region III: a management study. Final 
report, 3:31145 (PB-272628) 
HOUSES/WIND TURBINES 
Experimental evaluation of a solar/wind-powered space heating 
and hot water heating system in the Pacific Northwest, 3:30615 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also AVR REACTOR 





HTGR TYPE REACTORS/COAL GASIFICATION 


PEACH BOTTOM-1 REACTOR 
VRAIN REACTOR 
HTGR TYPE REACTORS/COAL GASIFICATION 
Nuclear process heat (VHTR) commercialization study. Volume 
I. Final report, 3:30927 (GA-A-14668) 
HTGR TYPE REACTORS/COOLING TOWERS 
Measurements at cooling tower plumes. Part II. Lidar 
measurements at cooling tower plumes, 3:30831 (ANL-Trans- 


1116) 
HTGR TYPE REACTORS/ELECTROCHEMICAL CELLS 
Device for measuring the total concentration of oxygen in gases 
(Patent; HTGR), 3:30832 
HTGR TYPE REACTORS/FISSION PRODUCT RELEASE 
Radioactivity evaluation code system for high temperature gas 
cooled reactors, 3:30833 
HTGR TYPE REACTORS/FUEL CYCLE 
Experimental Engineering Section semiannual progess report, 
March 1, 1976-August 31, 1976. Volume 5. Reactor programs 
(HTGR fuel refabrication and off-gas reprocessing), 3:30369 
(ORNL/TM-5865/V5) 

HTGER fuel recycle program. Quarterly progress report for the 
period ending November 30, 1977, 3:30365 (GA-A-14738) 
Possibilities and limitations of the introduction of electrostatic 

— in reprocessing installations, 3:30385 (GERHTR- 
176) 
UNIFRAME interim design report (Fuel element size reduction 
plant), 3:30364 (GA-A-14645) 
HTGR TYPE REACTORS/FUEL ELEMENTS 
HTGR fuels and core development program. Quarterly progress 
report for the period ending November 30, 1977 (Graphite and 
fuel irradiation; fission product release), 3:30829 (GA-A-14744) 
HTGR TYPE REACTORS/PRESSURE VESSELS 
Atmospheric vibration tests of an HTGR thermal barrier cover 
plate, 3:30827 (GA-A-14430) 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Radioactivity evaluation code system for high temperature gas 
cooled reactors, 3:30833 
HUDSON RIVER/AQUATIC ECOSYSTEMS 
Sensitivity analysis applied to a matrix model of the Hudson River 
striped bass population, 3:31847 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/CONTAMINATION 
Ecological and land-use relationships of toxic metals in Ohio's 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 
HUMAN POPULATIONS/DOSE COMMITMENTS 
Offsite thyroid dose commitment from airborne I-131 releases at 
TAN, 3:31785 (LTR-1322-3) 
HUMAN POPULATIONS/MORTALITY 
Studies on persons exposed to plutonium, 3:32048 (LA-UR-78-208) 
HUMAN POPULATIONS/RADIATION DOSES 
Public protection strategies in the event of a nuclear reactor 
accident: multicompartment ventilation model for shelters, 
3:31549 (SAND-77-1555) 
HUMAN POPULATIONS/RADIATION PROTECTION 
Offsite thyroid dose commitment from airborne I-131 releases at 
TAN, 3:31785 (LTR-1322-3) 
HVAC SYSTEMS/ELECTRICAL INSULATORS 
Reliability and surface degradation aspects of synthetic insulator 
materials for hv application, 3:30784 
HVAC SYSTEMS/LOAD MANAGEMENT 
ac-dc load flows with realistic representation of the convertor 
plant, 3:30773 
HVAC SYSTEMS/POWER TRANSMISSION LINES 
Simulation of transient phenomena in network systems with high 
oh dc and ac transmission (In German), 3:30770 (NP- 
HVAC SYSTEMS/SUPERCONDUCTING CABLES 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
HVDC SYSTEMS/EQUIPMENT 
— intertie plan points to British hvdc revival (2000-MW 
ystem between France and UK), 3:31183 
HVDC SYSTEMS/LOAD MANAGEMENT 
ac-dc load flows with realistic representation of the convertor 
plant, 3:30773 
HVDC SYSTEMS/ON-LINE CONTROL SYSTEMS 
Minicomputer online control of d.c. link convertors, 3:30786 
HVDC SYSTEMS/PLANNING 
Channel intertie plan points to British hvdc revival (2000-MW 
system between France and UK), 3:31183 
HVDC SYSTEMS/POWER TRANSMISSION LINES 
Simulation of transient phenomena in network systems with high 
soe dc and ac transmission (In German), 3:30770 (NP- 
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HVDC SYSTEMS/SUPERCONDUCTING CABLES 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final re 
HYBRID ELECTRIC-POWE 
BRAKING 


rt, 3:30767 (HCP/T2055-1) 
VEHICLES/REGENERATIVE 


Determination of the effectiveness and feasibility of regenerative 
braking systems on electric and other automobiles. Volume 1. 
Summary, 3:31294 (UCRL- aah 1)) 

HYBRID REACTORS/BREEDING 

Effect of neutron constants neutron vedicuistion of a thermonuclear 
reactor blanket, 3:32368 (IAE-2579) 

Nuclear design of fast hybrid blankets, 3:32370 (UCRL-80651) 

HYBRID REACTORS/COOLING SYSTEMS 
Preconceptual evaluation of a pressure tube converter region for a 
hybrid blanket, 3:32432 
HYBRID REACTORS/DESIGN 
Fusion — — scenarios for the laser solenoid 
t, 3:32361 

TCT hybrid preconceptual blanket design studies, 3:32457 (PNL- 

2304 


HYBRID REACTORS/ECONOMICS 
System model for analysis of the mirror fusion-fission reactor, 
3:32356 (UCRL-52293) 
HYBRID REACTORS/MECHANICAL STRUCTURES 
Structural analysis of a two-component torus (TCT) hybrid 
reactor first wall, 3:32487 
HYBRID REACTORS/NUCLEAR FUELS 
Breeding of fissile fuel, 3:32365 
HYBRID REACTORS/PERFORMANCE 
Performance — for fusion-fission power systems, 3:32357 


as 
IRAULIC FRACTURING 
Hydraulic hw technique (Patent), 3:30251 
HYDRAULIC FRA RING/RESEARCH PROGRAMS 
Western gas sands fo at mesy = 3:30300 (NVO/0655-100) 
HYDRAU Ic FRACTURING/USES 
Possibilities for the soedien of hydraulic fracturing, 3:30682 
(NP-22779) 
HYDRIODIC ACID/ATOM-MOLECULE COLLISIONS 
Measurements of nonreactive and reactive scattering cross 
sections for the systems D+ HX and H+DX (X=C1,Br, I). 
Ph.D. thesis - Goettingen Univ., West Ger (2600K atomic 
beam), 3:32201 (N-7729932) 
HYDROBROMIC ACID/ATOM-MOLECULE COLLISIONS 
Measurements of nonreactive and reactive scattering cross 
sections for the systems D+ HX and H+ DX (X=C1,Br, I). 
Ph.D. thesis - Goettingen Univ., West Ger (2600K atomic 
beam), 3:32201 (N-7729932) 
ROCARBONS 


See also ALKENES 
ANTHRACENE 
BENZANTHRACENE 
BENZENE 
BENZOPYRENE 
BIPHENYL 
CHRYSENE 
NAPHTHALENE 
PHENANTHRENE 
POLYENES 
PYRENE 
STILBENE 
TOLUENE 


XYLENES 
HYDROCARBONS/BIOLOGICAL EFFECTS 
Bioelectric action potentials of Procambarus acutus acutus 
(Girrard) in serially diluted solutions of selected Cg 
hydrocarbons in water, 3:32104 
HYDROCARBONS/CATALYTIC CRACKING 
— of catalyst from effluent of a fluidized catalytic 
ydrocarbon conversion process (Patent), 3:30271 
Spent catalyst regeneration with internal and external regenerated- 
catalyst recycle means (Patent), 3:30278 
HYDROCARBONS/CHEMICAL PREPARATION 
Reaction of thermal atomic hydrogen with carbon, 3:30504 
HYDROCARBONS/COKING 
Process for promears synthetic caking coal and binder pitch 
(Patent), 3:30020 
HYDROCARBONS/CRACKING 
— ——s and production of unsaturated hydrocarbon bases, 
HYDROCARBONS/ENVIRONMENTAL TRANSPORT 
Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 
HYDROCARBONS/HYDROCRACKING 
Hydroconversion of heavy hydrocarbons (Patent), 3:30269 
—— +g producing high calorific value fuel gas (Patent), 
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HYDROCARBONS/MONITORING 
Monitoring of combustion emission and air byt at Jersey City 
total energy demonstration, 3:31729 (CONF-780109-4) 
HYDROCARBONS /PURIFICATION 
— contaminant from hydrocarbonaceous fluid (Patent), 


HYDROCARBONS/RECOVERY 
Adsorption-absorption vapor mos system eat. 3:30286 
HYDROCARBONS/SEPARATION PROCESSE 
—— hydrocarbon separation via solvent aes (Patent), 
HYDROCHLORIC ACID/ATOM-MOLECULE COLLISIONS 
Measurements of nonreactive and reactive scattering cross 
sections for the systems D+ HX and H+ DX (X=Cl1,Br, I). 
Ph.D. thesis - Goettingen Univ., West Ger (2600K atomic 
beam), 3:32201 (N-7729932) 
HYDROCYANIC ACID/CHEMICAL REACTION YIELD 
Molecular nitrogen yields from fuel nitrogen in backmixed 
combustion, 3:31506 (WSS/CI-77-47) 
HYDROELECTRIC POWER/MEETINGS 
Low-head/small hydro-electric workshop, 3:30512 (TID-28283) 
HYDROELECTRIC POWER/PUMPED STORAGE 
Pumped hydroelectric energy storage, 3:31896 (LA-6979-MS) 
HYDROELECTRIC POWER/TECHNOLOGY ASSESSMENT 
Pumped hydroelectric energy storage, 3:31896 (LA-6979-MS) 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
Use of anticavitation protection in diversion tunnel No. 2 at the 
Nurek Hydroelectric Power Station, 3:30515 
HYDROELECTRIC POWER PLANTS/ECONOMICS 
Low-head/small hydro-electric workshop, 3:30512 (TID-28283) 
ee POWER PLANTS/ENVIRONMENTAL 
FFE 


Low-head/small hydro-electric workshop, 3:30512 (TID-28283) 
HYDROELECTRIC POWER PLANTS/LEGAL ASPECTS 

Low-head/small hydro-electric workshop, 3:30512 (TID-28283) 
HYDROELECTRIC POWER PLANTS/LICENSING 

Water resource appraisals for hydroelectric licensing, Upper 
White River Basin, Missouri-Arkansas. Planning status report, 
3:30513 (TID-28199) 

HYDROELECTRIC POWER PLANTS/PLANNING 

Water resource appraisals for hydroelectric licensing, Upper 
White River Basin, Missouri-Arkansas. Planning status report, 
3:30513 (TID-28199) 

HYDROELECTRIC POWER PLANTS/TECHNOLOGY 

ASSESSMENT 

Low-head/small hydro-electric workshop, 3:30512 (TID-28283) 

HYDROELECTRIC POWER PLANTS/WATER RESOURCES 

Low-head/small hydro-electric workshop, 3:30512 (TID-28283) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN/ATOM-MOLECULE COLLISIONS 

Measurements of nonreactive and reactive scattering cross 
sections for the systems D+ HX and H+ DX (X=Cl1,Br, I). 
Ph.D. thesis - Goettingen Univ., West Ger (2600K atomic 
beam), 3:32201 (N-7729932) 

HYDROGEN/CHEMICAL REACTIONS 

Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Progress 
report, January 1, 1977-December 31, 1977, 3:31489 (COO/ 
2944-2) 

Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, July-September 1977, 
3:30030 (FE-2305-15) 

Reaction of thermal atomic hydrogen with carbon, 3:30504 

HYDROGEN/CHEMISORPTION 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 

HYDROGEN/COMBUSTION 

Determination of completeness of comubstion of hydrogen in a 

supersonic stream by an optical method, 3:30492 
HYDROGE}X /COMBUSTION KINETICS 

Experimental and theoretical investigations on coaxial and on 

turbulent free jet diffusion flames, 3:30489 (N-77-29255) 
HYDROGEN/DIFFUSION 

Effect of electrolytic hydrogenation upon the electrochemical 
ory during hydrogen penetration through palladium, 

Effect of quenching and tempering on diffusion of hydrogen in 
high-strength alloy steels, 3:31382 

Effect of thiosemicarbazide on metal dissolution and hydrogen 
absorption by mild steel in acid solution, 3:31408 

Experimental values on the electromigration of hydrogen in group 
V metals, 3:31389 

—— diffusion and penetration through palladium alloys, 

Hydrogen diffusion in niobium-titanium alloys (0, 1.7, and 3.5 at. 
% Ti, temperature dependence 140 to 400°K), 3:31384 


HYDROGEN/METALLURGICAL EFFECTS 


Hydrogen mobility in bec metals (Temperature and mass 
dependence), 3:31383 
Influence of structure on the diffusion and trapping of hydrogen in 
a plain carbon eutectoid steel, 3:31378 
Interaction of hydrogen with structural defects in a-iron, a 31379 
Investigation of hydrogen diffusion in metals with ' es 
impurities by means of neutron spectroscopy, 3:31376 
Isoptoe effects in electrotransport of H and D in V, Nb and Ta, 
3:31385 
Measurement of the diffusivity of hydrogen in titanium at room 
temperature, 3:31373 
Mobile dislocation transportation of hydrogen and hydrogen 
embrittlement, 3:31381 
New model notions about hydrogen in metals, 3:31360 
Potential induced by the diffusion of hydrogen in palladium, 
3:31367 
Use of palladium to remove hydrogen from zirconium, 3:31370 
HYDROGEN/DISTRIBUTION 
Hydrogen distribution and transfer in coal hydrogenation systems. 
Phase I. Quarterly report, September-November 1977, 3:30025 
(FE/2699-1) 
HYDROGEN/ELECTROPHORESIS 
Experimental values of electromigration of ar" in palladium 
silver alloys (200 to 800°C, < 50% Ag), 3:3137 
HYDROGEN/ENERGY TRANSPORT 
Advanced hydrogen production technologies: a perspective for 
1977, 3:30479 (CONF-77 1092-7) 
HYDROGEN/EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans- 11292) 
HYDROGEN/EXPLOSIONS 
Comparative analysis of hydrogen fire and explosion incidents. 
Quarterly report No. 1, September 1, 1977-November 30, 1977, 
3:30488 (COO/4442-1) 
HYDROGEN/FIRES 
Comparative analysis of hydrogen fire and —— incidents. 
Quarterly report No. 1, September 1, 1977-November 30, 1977, 
3:30488 (COO/4442-1) 
HYDROGEN/ION-ATOM COLLISIONS 
Charge-transfer collisions of multicharged ions with atomic and 
molecular hydrogen: measurements with low-energy 
accelerators (10 to 1300 keV), 3:32202 (ORNL-5306) 
HYDROGEN/ION-MOLECULE COLLISIONS 
Charge-transfer collisions of multicharged ions with atomic and 
molecular hydrogen: measurements with low-energy 
accelerators (10 to 1300 keV), 3:32202 (ORNL-5306) 
Single electron capture and loss cross sections for highly stripped 
Fe ions in hydrogen at 3.4 MeV/nucleon, 3:32203 
HYDROGEN/ISOTOPE RATIO 
Diffusion of H-D mixtures in Pd under conditions of critical 
slowing down, 3:31438 
HYDROGEN/MEETINGS 
Hydrogen in metals. Volume 5 (Paris, June 6-10, 1977), 3:31391 
Hydrogen in metals. Volume 4 (Paris, June 6 to 10, 1977), 3:31392 
Hydrogen in metals. Volume 3 (Paris, June 6-10, 1977), 3:31414 
HYDROGEN/METALLURGICAL EFFECTS 
Acoustic emission during delayed hydrogen cracking in Zr-2.5 
WT% Nb alloy, 3:31400 
Crack initiation in cold-worked Zr-2.5 WT% Nb by delayed 
hydrogen cracking, 3:31399 
Effect of stress and thermal cycling on hydride reorientation and 
slow crack growth in zirconium alloys (Zr-2.5% Nb), 3:31398 
Effect of small amounts of hydrogene on mechanical properties of 
polycristalline molybdenum, 3:31402 
Effect of P/sub H2O/ in the annealing atmosphere on the diameter 
of helical dislocations in a quenched aluminum-10 atomic 
percent zinc alloy (Importance of H produced in Al + H2O 
reaction), 3:31403 
Fatigue behavior of high strength aluminum alloys under cathodic 
charging conditions (Al 7075 and Al-5.5 Zn-2.5 Mg-1.5 Cu), 
3:31393 
High resolution autoradiography study of hydrogen trapping in 
various ferritic and martensitic iron alloys, 3:31377 
Hydrogen cracking of nickel-base alloys, 3:31394 
Hydrogen cracking in sour gas pipeline steels, 3:30491 
Hydrogen embrittlement of cathodically protected 15-5PH 
stainless steel, 3:31406 
Hydrogen embrittlement of PH13-8Mo steel (13 Cr-8 Ni-2 Mo-1 
Al-bal Fe), 3:31407 
Hydrogen embrittlement of prestressing steels, 3:31411 
Hydrogen in the ZrRh system, 3:31372 
Hydrogen in metal and Barkhausen effect, 3:31380 
Hydrogen induced twinning in thin nickel foils, 3:31405 
Influence of hydrogen on high cycle fatigue of polycrystalline 
vanadium, 3:31401 
Influence of hydrogen on the properties of stressed steel wire in 
prestressed concrete, 3:31412 
Te _— embrittlement of .2 wt% V a uranium alloy, 
:3139 





HYDROGEN/MOBILITY 


Investigation of hydrogen embrittlement of high strength steel in 
deuterium water, 3:31410 

Mechanism of hydrogen-induced delayed cracking in zirconium 
alloys (Zr-2.5% Nb), 3:31397 

Study on the blistering of steels used in welded devices, 3:31413 

of hydrogen induced delayed fracture of steel, 3:31404 
Use o ium to remove hydrogen from zirconium, 3:31370 
HYDROGEN/MOBILITY 


Experimental values on the electromigration of hydrogen in group 
metals, 3:31389 
Hydrogen a prose precipitation characteristics in quenched 


jum, 3: 
HYDROGEN/RECOVERY 
Process for recovering hydrogen and elemental sulfur from 
a sulfide and/or mercaptans-containing gases (Patent), 


HYDROGEN/SOLUBILITY 
A re tion and diffusion of hydrogen in palladium/iron alloys, 
Effect of quenching and tempering on diffusion of hydrogen in 
igh-strength alloy steels, B93 1382 
Equilibrium in the tantalum-hydrogen system for the region of 
400-700°C and 0-1 ATM, 3:31386 
Hydrogen in the ZrRh system, 3:31372 
Hydrogen solubility and embrittlement in Nb-V, Nb-Mo and Nb- 
Ta alloys (Nb-5 V, Nb-5 Mo, Nb-3 Ta), 3:31395 
Hydrogen solubility in nickel-gallium and nickel-indium alloys 
(930 to 1650°C), 3:31390 
Quenchability and recovery of hydrogen and deuterium in 
deformed group V metals, 3:31388 
HYDROGEN PING 
High resolution autoradiography study of “er trapping in 
various ferritic and martensitic iron alloys, 3:31377 
Influence of structure on the diffusion and trapping of hydrogen in 
a plain carbon eutectoid steel, 3:31378 
HYDROGEN/VALENCE 
Experimental values on the electromigration of hydrogen in group 
metals, 3:31389 
HYDROGEN 1 TARGET/NEUTRON REACTIONS 
Angular distribution of neutron-proton scattering at 27.3 MeV, 
3:32241 (ORNL-5306) 
HYDROGEN 1 TARGET/POLARIZED TARGETS 
Polarized proton and deuteron solid HD targets, 3:31689 (ANL- 
HEP-CP-77-45) 
HYDROGEN 2 
See DEUTERIUM 
.»TYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FUEL CELLS/HYDROGEN GENERATORS 
Assessment of fuel processing alternatives for fuel cell power 
generation. Final rt, 3:30480 (EPRI-EM-570) 
HYDROGEN FUELS/COMPARATIVE EVALUATIONS 
Comparison of operational economics of transportation vehicles 
ited on line and coal-generated hydrogen, 3:30490 
HYDROGEN LS/USES 
Hydrogen as a reciprocating, engine fuel, 3:31340 
Hydronitrogens as future automotive fuels, 3:31341 
IROGEN GENERATORS/REVIEWS 
Assessment of fuel processing alternatives for fuel cell power 
generation. Final report, 3:30480 (EPRI-EM-570) 
HYDROGEN IONS 1 S/PRODUCTION 
Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral beams), 3:32322 (LBL-5299) 
HYDROGEN PES/ABUNDANCE 
Oxygen, hydrogen, and carbon isotope studies of the Mesa 
thermal System, California, 3:30656 
HYDROGEN PEROXIDE/ROCK-FLUID INTERACTIONS 
In-situ leaching studies of uranium ores: Phases I through III, 
3:30351 (PB-272717) 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
Advanced hydrogen production technologies: a perspective for 
Toe discussion of various methods), 3.30479 (CONF. 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Efficiency and cost advantages of advanced-technology nuclear 
electrolytic hydrogen-energy production facility, 3:30484 
Electrolysis based hydrogen storage system. Semiannual report, 
January 1-June 30, 1977, 3:30482 (BNL-50760) 
HYDROGEN PRODUCTION/PHOTOELECTROLYSIS 
Sensitized fy meen of water with sunlight. Progress 
rm une 1-August 31, 1977 (119 references), 3:30559 (COO/ 
4271-1) 
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HYDROGEN PRODUCTION/PHOTOLYSIS 

Solar energy, 3:30516 (LBL-5299) 

HYDROGEN PRODUCTION/REVIEWS 

Assessment of fuel processing alternatives for fuel cell power 

generation. Final report, 3:30480 (EPRI-EM-570) 
HYDROGEN PRODUCTION/THERMOCHEMICAL 

PROCESSES 

Hydrogen production by thermochemical decomposition: the zinc 
selenide cycle, 3:30485 (UCRL-52000-77-11/12 

Process for the production of ———— by the thermal 
decomposition of water (Patent; FeClz and CO2), 3:30486 

HYDROGEN STORAGE 
See also TANKS 
HYDROGEN STORAGE/IRON HYDRIDES 

Electrolysis based hydrogen storage system. Semiannual report, 
January 1-June 30, 1977, 3:30482 (BNL-50760) 

HYDROGEN STORAGE/LANTHANUM HYDRIDES 

Hydrogen sorption in LazMgiz, 3:30487 

IROGEN STORAGE GNESIUM HYDRIDES 

Hydrogen oe in LasMgiz, 3:30487 

HYDROGEN STORAG ANIUM HYDRIDES 

Electrolysis based hydrogen storage system. Semiannual report, 

Jan 1-June 30, 1977, 3:30482 (BNL-50760) 
HYDROGEN SULFATES 

See SULFURIC ACID 
HYDROGEN SULFIDES/RECYCLING 

Miscellaneous autoclave liquefaction studies, RP-779-7, 3:30075 

(EPRI-AF-612) 
HYDROGEN SULFIDES/REMOVAL 
IGT low-Btu gas process: design and economics, 3:30064 
Winkler technology for clean fuels from coal, 3:30066 
HYDROGEN SULFIDES/SOLUBILITY 

Measurement and prediction of the solubility of acid gases in 
monoethanolamine solutions at low partial pressures, 3:31462 

Solubility of H2S and CO: in propylene carbonate solvent, 3:31463 

HYDROGEN SULFIDES/ IS 
Claus process: thermodynamics of sulphane production, 3:30279 
HYDROGEN SULFIDES/TOXICITY 
Studies of air pollution effects on vegetation, 3:31742 (UCID- 
17714) 
HYDROGEN TRITIDE/ION EXCHANGE 
7) waste control: April-September 1977, 3:30395 (MLM- 
4 
HYDROGENATION/CATALYSTS 

Chemistry of — coy Quarterly report, July- 
September 1977, 3:30087 (FE-2211-7) 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Monthly technical progress report, 
January, 3:30086 (FE-2038-21) 

HYDROGENATION/DATA ANALYSIS 
Analysis of coal hydrogasification een. Monthly technical 
= 2) report, 1 February-28 February 1978, 3:30035 (FE- 
565-1 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS/FLUID FLOW 

Geothermic model for the rise of d groundwater along faults 

in unconsolidated rocks, 3:30644 (NP-22877) 
HYDROTHERMAL SYSTEMS/GEOCHEMISTRY 

Chemical change in thermal fluids produced from the East Mesa 

geothermal system, 3:30658 
HYDROTHERMAL SYSTEMS/GEOLOGY 
Mathematical models as an aid to understanding the geohydrology 
of hydrothermal systems, 3:30646 
HYDROTHERMAL SYSTEMS/GEOPHYSICAL SURVEYS 
Geothermal and geosciences, 3:30643 (LBL-5299) 
HYDROTHERMAL SYSTEMS/HEAT TRANSFER 

Geothermic model for the rise of d groundwater along faults 

in unconsolidated rocks, 3:30644 (NP-22877) 
HYDROTHERMAL SYSTEMS/HYDROLOGY 

Mathematical models as an aid to understanding the geohydrology 

of hydrothermal systems, 3:30646 
HYDROTHERMAL SYSTEMS/MATHEMATICAL MODELS 

Mathematical models as an aid to understanding the geohydrology 

of hydrothermal systems, 3:30646 
HYDROTHERMAL SYSTEMS/METEORIC WATER 

Constraints on the circulation of meteoric water in hydrothermal 

systems imposed by the solubility of quartz, 3:30691 
HYDROTHERMAL SYSTEMS/MINERALOGY 

Prediction of the chemical characteristics of geothermal reservoir 

fluids from authigenic mineral assemblages, 3:30685 
HYDROTHERMAL SYSTEMS/RARE GASES 
Noble gas partition coefficients applied to the conditions of 
geothermal steam formation, 3:3064 
HYDROTHERMAL SYSTEMS/RESERVOIR ENGINEERING 
Geothermal and geosciences, 3:30543 (LBL-5299) 
HYDROTHERMAL SYSTEMS/ROCK-FLUID INTERACTIONS 

Constraints on the circulation of meteoric water in hydrothermal 

systems imposed by the solubility of quartz, 3:30691 
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HYDROXY COMPOUNDS 
(For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS.) 
See also ALCOHOLS 
PHENOLS 
SEROTONIN 


THIAMINE 
HYDROXY COMPOUNDS/RESPONSE MODIFYING 
FACTORS 
PAH carcinogenesis: metabolism and tumorigenesis as effected by 
—_— flavones, and synthetic steroids, 3:32061 (CONF- 
770361-) 
HYDROXYL RADICALS/PHOTOCHEMICAL REACTIONS 
OH radical measurements: impact on power plant plume 
chemistry. Final report, 3:31734 (EPRI-EA-465) 
HYDROXYTOLUENES 
See CRESOLS 
HYGAS PROCESS/CHEMICAL EFFLUENTS 
Preliminary investigation of airborne PNA emissions from the 
HYGAS Pilot Plant, 3:30133 (CONF-770361-) 
HYGAS PROCESS/CHEMICAL REACTORS 
Design and operating experience of high-pressure and high- 
temperature fluidized-bed reactors, 3:30071 
HYGAS PROCESS/FLOWSHEETS 
Status of the A.G.A. oil shale hydrogasification program, 3:30333 
(CONF-771092-8) 
HYGAS PROCESS/PILOT PLANTS 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 monthly status report, January 1-January 
31, 1978, 3: 30032 (FE-2434-26) 
HYGAS PROCESS/RESEARCH PROGRAMS 
Status of the A.G.A. oil shale hydrogasification program, 3:30333 
(CONF-771092-8) 
HYGAS PROCESS/VALVES 
Design and operating experience of high-pressure and high- 
temperature fluidized-bed reactors, 3:30071 
HYPERTHERMIA/RADIOSENSITIVITY EFFECTS 
Changes in ATPase activity of tissues induced by combined 
irradiation of an organism in a state of thermal stress (®°Kr, x 
radiation, rats), 3:32034 
Sensitivity of yeast cells to concurrent effect of ionizing radiation 
and high temperature (Gamma radiation), 3:31996 
HYPOXIA 
See ANOXIA 


IAEA SAFEGUARDS 
Independent verification of a material balance at a LEU fuel 
fabrication plant. Program for technical assistance to IAEA 
safeguards, 3:30360 (PNL-2418) 
IAEA SAFEGUARDS/IMPLEMENTATION 
Preparing the implementation of non-proliferation treaty 
safeguards in the U.S., 3:30451 
IAEA SAFEGUARDS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Statistical programs for analyzing PAFEX< interlaboratory test 
data: program for technical assistance to IAEA safeguards. 
Final report (PAFEX; NONORT I and II; NONINT), 3:30446 
(PNL-2571) 
ICE/CONTAMINATION 
Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 
ICES/ECONOMICS 
Potential energy savings in commercial/residential communities 
based on integrated systems design, 3:31140 (CONF-771120-21) 
ICES/ENERGY CONSERVATION 
Potential energy savings in commercial/residential communities 
based on integrated systems design, 3:31140 (CONF-771120-21) 
ICR HEATING 
Preliminary report on the development of rf auxiliary heating 
systems for TEPR-1, 3:32311 (PPPL-1410) 
ICR HEATING/REVIEWS 
Review of plasma heating by waves in the ion-cyclotron range of 
frequencies, 3:32304 (CONF-7801 13-8) 
IDAHO 
See also RAFT RIVER VALLEY 
IDAHO/ENERGY SOURCE DEVELOPMENT 
Institutional constraints and opportunities. Study Module V. 
Report on Tasks 4, 5, 6, and 7. Final report, 3:31115 (PB- 
272446) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 


IN CORE INSTRUMENTS/DESIGN 


IDAHO CHEMICAL PROCESSING PLANT/GASEOUS WASTES 
Evaluation of NO/sub x/ abatement by NHs over hydrogen 
mordenite for nuclear fuel reprocessing plants, 3:30405 (ICP- 
1133) 
IDAHO MATERIALS TESTING REACTOR 
See MTR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE MANAGEMENT 
Offsite thyroid dose commitment from airborne I-131 releases at 
TAN, 3:31785 (LTR-1322-3) 
IGNEOUS ROCKS 
See also BASALT 
GRANITES 
MAGMA 
TUFF 
IGNEOUS ROCKS/HYDROTHERMAL ALTERATION 
Hydrothermal alteration of hot plutons as a function of time, 
temperature, and pressure, 3:30693 
IGNEOUS ROCKS/ROCK-FLUID INTERACTIONS 
Hydrothermal alteration of hot plutons as a function of time, 
temperature, and pressure, 3:30693 
ILLINOIS/AGRICULTURAL WASTES 
Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 
ILLINOIS/SEISMIC SURVEYS 
New Madrid seismotectonic study. Activities during fiscal year 
1977, 3:32182 (NUREG-0379) 
IMAGE PROCESSING/ALGORITHMS 
Review of some algorithms for image data compression, 3:32510 
(SAND-77-1845C) 
IMAGE PROCESSING/MEETINGS 
Proceedings of the digital signal processing symposium, 3:32505 
(SAND-77-1845C) 
IMAGE PROCESSING/REVIEWS 
Introduction to digital signal processing (Tutorial oriented toward 
subject areas of Second Sandia Digital Signal Processing 
Symposium), 3:32506 (SAND-77-1845C) 
IMAGES/COMPUTER GRAPHICS 
Technique for dynamic range reduction for Landsat ratio images, 
3:32183 (LA-UR-78-347) 
IMMUNE REACTIONS 
Effect of pulmonary irradiation from inhaled ® Y on immunity to 
Listeria monocytogenes in mice, 3:32040 
Immune properties of the alveolar macrophage, 3:31967 (CONF- 
760927-) 
IMMUNITY/BIOLOGICAL RADIATION EFFECTS 
Radiation depression of cellular immunity (Gamma radiation), 
3:32016 
IMMUNOGLOBULINS/BIOSYNTHESIS 
Interplay of evolution and environment in B-cell diversification, 
3:31932 
IMPEDANCE/COMPUTER CODES 
Digital RLC analysis of CDU fireset X-units (RLC, for 4-point 
impedance analysis, FORTRAN subroutine), 3:31715 (SAND- 
77-1845C) 
IMPERIAL VALLEY 
See also EAST MESA GEOTHERMAL FIELD 
IMPERIAL VALLEY/AIR QUALITY 
Methodology for assessing the potential impact on air quality 
resulting from geothermal resource development in the Imperial 
Valley, 3:30670 (UCRL-79388) 
IMPERIAL VALLEY/CROPS 
Studies of air pollution effects on vegetation, 3:31742 (UCID- 
17714) 
IMPERIAL VALLEY/GEOTHERMAL ENERGY 
Governmental costs and revenues associated with geothermal 
energy development in Imperial County. Special Publication 
3241, 3:30667 (UCRL-13800) 
IMPERIAL VALLEY/PLANT GROWTH 
Studies of air pollution effects on vegetation, 3:31742 (UCID- 
17714) 
IMPERMEABLE DRY ROCK 
See HOT-DR Y-ROCK SYSTEMS 
IMPINGEMENT/DATA ANALYSIS 
Analysis of factors influencing the impingement of threadfin shad 
(Dorosoma pretenense) at power plants in the southeastern 
United States, 3:31824 (CONF-771231-1) 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
IN CORE INSTRUMENTS/DATA TRANSMISSION 
Instrument development: advanced signal transmission systems. 
Final summary report, October 1976-June 1977 (LMFBR), 
3:30866 (GEFR-00232) 
IN CORE INSTRUMENTS/DESIGN 
Uranium fission-rate monitors, 3:30938 (TREE-1141) 





INCOLOY 800/MATERIALS TESTING 


INCOLOY 800/MATERIALS TESTING 
Program for hot corrosion/erosion materials testin, for 
: “a0 P2) to fluidized bed coal combustion, 3:30194 (CONF- 
7. 
INCONEL 600/CORROSION 
ience in nuclear once-through steam generators, 
TPA-75-2) 
C SURVEYS 
New Madrid seismotectonic study. Activities during fiscal year 
1977, 3:32182 (NUREG-0379) 
IUM ALLCYS 


See also INDIUM BASE ALLOYS 
INDIUM ALLOYS/SOLVENT PROPERTIES 
Hydrogen solubility in nickel-gallium and nickel-indium alloys 
(930 to 1650°C), 3:31390 
INDIUM BASE ALLOYS/SOLVENT PROPERTIES 
Hydrogen solubility in nickel-gallium and nickel-indium alloys 
oo 1650°C), 3:31390 


See also TRYPTAMINES 
ye ren ate ao EFFECTS 
t and scanning electron microscopic observations of goat 
oii aa) 3-methylindole infutien, 3:32123 (CONF- 


a SOLENOIDS 
INDUSTRIAL MEDICINE/MEETINGS 
ings of the second ORNL workshop on exposure to 
polynuclear aromatic hydrocarbons in coal conversion 
processes. I. Medical surveillance. II. Industrial experiences, 
sel? protection, and monitoring, 3:30226 (CONF.770361 -) 


See also DEMONS TRATION PLANTS 
FEED MATERIALS PLANTS 
ISOTOPE SEPARATION PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/FLUIDIZED-BED COMBUSTORS 

Industrial —— fluidized bed combustion process, 3:30177 
(CONF-770447-P1) 

INDUSTRIAL PLANTS/FUEL SUBSTITUTION 

Ozarks Region energy alternatives study. Working Paper XV. 
— aspects of industrial coal utilization, 3:30224 (NP- 
22943) 

INDUSTRIAL PLANTS/HEAT RECOVERY EQUIPMENT 

Intermediate and high-temperature flue gas recuperators for a 
variety of industrial process environments. Project 8989 
summary status report, August 1-October 31, 1977, 3:31267 
(COO-4235-2) 

INDUSTRIAL PLANTS/SCRUBBERS 
SO: removal by phosphate rock, 3:31274 
INDUSTRIAL PLANTS/SOLAR PROCESS HEAT 
Economics of industrial process heat from solar energy, 3:30620 
INDUSTRIAL PLANTS/SPACE HEATING 

Problems of energy-economics associated with industrial space 
heating, 3:31262 (DOE-tr-78) 

INDUSTRIAL PLANTS/THERMAL EFFLUENTS 

Waste heat employment for accelerated rearing of coho salmon, 
3:32060 (PB-272791) 

INDUSTRIAL PLANTS/VANPOOLING 

oo plan to accelerate the use of vanpools, 3:31142 (HCP/ 
M60437-1) 

INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/ENVIRONMENTAL EFFECTS 

Arsenic tolerance in a growing On mine waste, 3:32083 

Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 

Sediment contamination and benthic macroinvertebrate 
distribution in a metal-impacted lake, 3:32088 

INDUSTRIAL WASTES/RECYCLING 

Glue stock from leather production. Final report, 3:31271 (BMFT- 
FB-T-77-06) 

Recycling industrial wastes illustrated by the example of the 
industrialized region North Baden/North Wuerttemberg. Final 
Ta I, January 1973-March 1974, 3:31270 (BMFT-FB- 

INDUSTRIAL WASTES/WASTE PROCESSIN 
Glue stock from leather production. Final aan 3:31271 (BMFT- 
FB-T-77-06) 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
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MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
INDUSTRY/BIOLOGICAL EFFECTS 
Industrial development in Alaska and its om on the nutritional 
— ical status of arctic animals. Progress report, July 
1978. r 1977 ee 3:31797 (RLO/2229/T3- 150) 
INDUSTR /CO-GENERA TIO 
Impact of selected a conantilein technologies on baseline 
lemands, 3:31137 von L-50745) 
INDUSTRY/ENERGY CO NSUMPTION 
Analysis of past and e = ie future trends in U.S. energy 
consumption, 1947-2 3:31150 (BNL-50725) 
INDUSTRY/ENERGY DEMAND 
Ozarks Region energy alternatives study. Working Paper I. 
Industrial = gf utilization, 3: a (NP-22933 


Ozarks Region energy alternatives study. Working Paper I. 
Industrial energy utilization, 3:31188 (NP-22933) 
INDUSTRY/POLLUTION CONTROL EQUIPMENT 
Choosing the -S2 financial strategy for pollution control 
ann ag 331122 JF gies 3-76-005) 
D RADIATION EFFECTS 
Early and late pedien af of «Hemet on nines or gamma irradiation on 
the clearance of bacteria from the lungs of B6CF; mice 
(Pasteurella reammomrenion neutrons), 3:32004 (CONF-760927-) 
INFORMATION CENTERS 
TIC interactive system for processing energy information, 3:32534 
D-27598-R1) 
IRMATION SYSTEMS/MANUALS 
Administrator's guide: Data Base Maintenance System of the 
PIES, 3:32533 (HCP/170070-02) 
User's guide: Data Base Maintenance System of the PIES, 3:32532 
(HCP/170070-01) 
INFORMATION SYSTEMS/ON-LINE SYSTEMS 
TIC interactive system for processing energy information, 3:32534 
(TID-27598-R1) 
INFRARED SPECTROMETERS/GAS ANALYSIS 
Infrared monitors for industrial applications, 3:30234 (CONF- 


770361-) 
OGRAPHY/PERFO 
Thermo 


IRMANCE 
hy: bringing energy waste to light, 3:31219 
INSECTS, LLUTION 
Extent of mercury and lead u a from lake sediments by 


chironomids, 3:31865 (CONF-750929-) 
INSECTS/POPULATIONS 
Studies on the movement of salmon and trout fry over the stream 
bottom and the invertebrate fauna in temporarily flooded areas, 
3:31904 (BNWL-tr-285) 
IN-SITU COMBUSTION 
Improved oil-recovery methods, 3:30247 (CONF-760585-2) 
ae of initiating underground in-situ combustion (Patent), 


IN-SITU GASIFICATION 
Apparatus and method for the recovery of fuel products from 
subterranean _—_ of carbonaceous matter using a plasma arc 
(Patent), 3:3032 
Potential tag underground coal gasification in the southwest, 
3:30057 


Process for in situ conversion of coal or the like into oil and gas 
(Patent), 3:30099 
IN-SITU GASIFICATION/BIBLIOGRAPHIES 
Synthetic fuels: oil shale, coal, oil sands, 3:30018 
IN-SITU GASIFICATION/CHEMICAL REACTION YIELD 
Combined CO2-O:2 underground pyrolysis-gasification for 
southwestern coals, 3:30053 
IN-SITU GASIFICATION/COMMERCIALIZATION 
Problems solved and problems not solved in UCG, 3:30054 
IN-SITU GASIFICATION/ENVIRONMENTAL EFFECTS 
Task summary report V: the design and implementation of an 
environmental pon program for ERDA fossil fuel 
facilities, 3:30151 (TID-27935) 
IN-SITU GASIFICATION/EVALUATION 
Coal conversion engineering studies and program analysis, 3:30040 
(ORNL-5295) 
IN-SITU GASIFICATION/FEASIBILITY STUDIES 
Evaluation of the Lawrence Livermore Laboratory in-situ coal 
gasification concept, 3:30063 
— of reverse linking in thin bituminous coal seams, 


3:30055 
IN-SITU GASIFICATION/GROUND SUBSIDENCE 
Subsidence and stability studies for underground coal gasification, 
3:30043 (UCID-17674) 
IN-SITU GASIFICATION/MEETINGS 
Symposium on in situ processing of coal. Symposium on the 
properties of coal ash, 3:30052 
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IN-SITU GASIFICATION/MONITORING 
Electromagnetic wave method for mapping subterranean earth 
formations (Patent), 3:30051 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
Coal conversion process development, 3:30095 (ORNL-5295) 
IN-SITU GASIFI A TION/TESTING 
Underground coal gasification field test in Alberta, 1976, 3:30056 
IN-SITU LIQUEFACTION 
Process for in situ conversion of coal or the like into oil and gas 
(Patent), 3:30099 
IN-SITU PROCESSING 
See also IN-SITU COMBUSTION 
IN-SITU GASIFICATION 
IN-SITU LIQUEFACTION 
IN-SITU RETORTING 
IN-SITU PROCESSING/ENERGY ANALYSIS 
es a analysis of in situ oil shale processing (50,000 b/d), 
IN-SITU PROCESSING/NET ENERGY 
~ oy analysis of in situ oil shale processing (50,000 b/d), 


IN-SITU RETORTING/ENERGY ANALYSIS 
~ oar analysis of in situ oil shale processing (50,000 b/d), 


IN-SITU RETORTING/NET ENERGY 
~— cay analysis of in situ oil shale processing (50,000 b/d), 
1174 


INSOLATION/DATA 
Commonwealth Scientific and Industrial Research Organization 
Solar my Studies. Solar radiation incident on inclined 
surfaces in Melbourne, 3:30523 (SR-MEL-1) 
INSOLATION/DATA COMPILATION 
California solar data manual, 3:30522 (LBL-5971) 
INSOLATION/MATHEMATICAL MODELS 
— insolation estimates for solar total energy systems, 
30524 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRALS 
New rearrangement inequality for multiple integrals, 3:32529 
Rearrangement inequality for periodic functions, 3:32530 
Viewing the numerical integrator as a digital filter, 3:32508 
(SAND-77-1845C) 
INTEGRATED CIRCUITS/RADIATION HARDENING 
Study of radiation shielding requirements for n-MOS devices on 
the Exosat spacecraft. Final report, 3:31700 (N-77-29195) 
INTEGRATED CIRCUITS/SHIELDING 
Study of radiation shielding requirements for n-MOS devices on 
the Exosat spacecraft. Final report, 3:31700 (N-77-29195) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERFEROMETERS/DISPLAY DEVICES 
Laser system preset unit (Patent), 3:31629 
INTERFEROMETRY 


Computer analysis of holographic interferograms for NDT 
applications, 3:31618 (SAND-77-1845C) 
INTERMEDIATE BOSONS 
See also INTERMEDIATE VECTOR BOSONS 
INTERMEDIATE BOSONS/PARTICLE PRODUCTION 
p- physics at the SPS and ISR (400 to 1000 GeV), 3:32223 (ANL- 
HEP-CP-77-45) 
INTERMEDIATE MASS NUCLEI/ENERGY LEVELS 
Empirical predictions of radiative widths for 75 < A < 130, 
3:32265 (ORNL-5306) 
INTERMEDIATE VECTOR BOSONS/PARTICLE 
PRODUCTION 
p- physics at the SPS and ISR (400 to 1000 GeV), 3:32223 (ANL- 
HEP-CP-77-45) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
—— gas purifier for an internal combustion engine (Patent), 


31318 
INTERNAL COMBUSTION ENGINES/AIR POLLUTION 
ABATEMENT 


Method for extending the lower lean limit of running of internal 
combustion engines and improving the combustion of fluid fuels 
(Patent), 3:31328 

INTERNAL COMBUSTION ENGINES/CATALYTIC 

CONVERTERS 


Combination muffler and catalytic converter (Patent), 3:31319 
INTERNAL COMBUSTION ENGINES/DESIGN 
Dual displacement engine (Patent), 3:31304 


IODOURACILS/PHOTOCHEMISTRY 


INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Control system for use in exhaust gas recirculation system 
(Patent), 3:31317 
Method and apparatus for oxidizing a fuel in an internal 
combustion engine (Patent), 3:31312 
Pollution control device (Patent), 3:31316 
Servo controlled exhaust gas recycle system (Patent), 3:31315 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Apparatus and method for increasing the horsepower of an 
internal combustion engine (Patent), 3:31310 
Apparatus for feeding water into the air/fuel mixture passage of 
an internal combustion engine (Patent), 3:31309 
Apparatus and method for successively inactivating the cylinders 
of an electronically fuel-injected internal combustion engine in 
response to sensed engine load (Patent), 3:31302 
Carburetor providing a uniformly atomized fuel-air mixture 
(Patent), is :31307 
Fuel mixer (Patent), 3:31306 
Internal combustion engine of a lean air-fuel mixture combustion 
(Patent), 3:31311 
Method and apparatus for fuel recovery in internal combustion 
engines (Patent), 3:31308 
Microwave energy apparatus and method for internal combustion 
engines (Patent), 3:31301 
INTERNAL COMBUSTION ENGINES/NOISE POLLUTION 
CONTROL 
Combination muffler and catalytic converter (Patent), = 31319 
INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Apparatus for feeding water into the air/fuel mixture passage of 
an internal combustion engine (Patent), 3:31309 
Pollution control device (Patent), 3:31316 
INTERNAL COMBUSTION ENGINES/SUPERCHARGERS 
Live-gas conduit system for turbocharged six-cylinder engines 
(Patent), 3:31305 
INTERPLANETARY MAGNETIC FIELDS/ALFVEN WAVES 
Existence of finite amplitude, transverse Alfven waves in the 
interplanetary magnetic field, 3:32197 (N-7731057) 
INTERPLANETARY MAGNETIC FIELDS/ 
MAGNETOACOUSTIC WAVES 
Existence of finite amplitude, transverse Alfven waves in the 
interplanetary magnetic field, 3:32197 (N-7731057) 
INTERPOLATION/COMPUTER CODES 
Routines for interpolation using cubic splines and pseudosplines, 
3:32501 (K/CSD/TM-6) 
INTERSTITIAL WATER/CONTROL 
Isolation of interstitial water, 3:30268 
INVERTEBRATES 
See also MOLLUSCS 
INVERTEBRATES/POPULATIONS 
Studies on the movement of salmon and trout fry over the stream 
bottom and the invertebrate fauna in temporarily flooded areas, 
3:31904 (BNWL-tr-285) 
IODEX PROCESS 
See IODOX PROCESS 
IODIDES/ATOM-MOLECULE COLLISIONS 
Measurements of nonreactive and reactive scattering cross 
sections for the systems D+ HX and H+ DX (X=Cl1,Br, I). 
Ph.D. thesis - Goettingen Univ., West Ger (2600K atomic 
beam), 3:32201 (N-7729932) 
IODINE 123/LABELLED COMPOUNDS 
Cyclotron-related radiopharmaceutical development program at 
UCLA, 3:31953 
IODINE 129/RADIOACTIVE WASTE PROCESSING 
Isolation of radioiodine with Portland cement. I. Scoping leach 
studies, 3:30410 
IODINE 131/BICLOGICAL RADIATION EFFECTS 
Changes in the rat hemo Aan system under the influence of 
combined radiation (**Sr, 1°*I), 3:32044 
Changes in deoxycytidine encuttitin in rats following 
administration of radionuclides and external gamma irradiation 
(Sr, 137Cg, 144Ce, 147Pm, Ca, 131]), 3:32038 
Effects of different doses of '*'I on spontaneous and radiation- 
induced development of mammary gland tumors in rats (X 
— 50, 100, 500, 1000, and 200,000 rad doses; rats), 
:3202 
Metabolic changes in rat muscle tissue with separate and 
combined exposure to iodine-131 and strontium-89, 3:32043 
IODINE 131/RADIATION MONITORING 
Offsite thyroid dose commitment from airborne I-131 releases at 
TAN, 3:31785 (LTR-1322-3) 
IODINE 131/RADIOACTIVITY TRANSPORT 
Sources of radioiodine at boiling water reactors. Final report, 
3:30800 (EPRI-NP-495) 
IODOURACILS/PHOTOCHEMISTRY 
Photochemistry and photobiology of DNA containing 5- 
iodouracil and 5-iodocytosine (Escherichia coli, Bacillus 
subtilis), 3:31981 (CONF-780226-2) 








1ODOX PROCESS/RESEARCH PROGRAMS 


IODOX PROCESS/RESEARCH PROGRAMS 
Experimental Engineering Section semiannual progess report, 
March 1, 1976-August 31, 1976. Volume 5. Reactor programs, 
3:30369 (ORNL/TM-5865/V5) 
ION BEAMS 
See also DEUTERON BEAMS 
ION BEAMS/ELECTRIC FIELDS 
Estimate of the longitudinal self electric field of an ion beam, 
3:32452 (BNL-24031) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE 
Anion exchange of 58 elements in hydrobromic acid and in 
hydriodic acid, 3:31446 (LA-7084) 
ION EXCHANGE MATERIALS/SYNTHESIS 
Solidification of high-level radioactive wastes with methods 
satisfying extreme security requirements, 3:30409 (TRITA- 
KKE-7605) 
ION SOURCES 
See also ALPHA SOURCES 
DUOPLASMATRONS 
NEUTRAL BEAM SOURCES 
ION SOURCES/RESEARCH PROGRAMS 
Tests and development of duoplasmatron and mutli-aperture 
heavy ion sources for an RF linac, 3:31688 (LBL-7143) 
ION SOURCES/VACUUM SYSTEMS 
Vacuum considerations summary, 3:32450 (BNL-24029) 
ION-ATOM COLLISIONS/ELECTRON CAPTURE 
Charge-transfer collisions of multicharged ions with atomic and 
molecular hydrogen: measurements with low-energy 
accelerators, 3:32202 (ORNL-5306) 
IONIZATION CHAMBERS 
See also LIQUID IONIZATION CHAMBERS 
IONIZATION CHAMBERS/PERFORMANCE TESTING 
Analysis of ZPPR-5 source level flux monitor experiments, 
3:30875 (ORNL-5314) 
ION-MOLECULE COLLISIONS/ELECTRON CAPTURE 
Charge-transfer collisions of multicharged ions with atomic and 
molecular hydrogen: measurements with low-energy 
accelerators, 3:32202 (ORNL-5306) 
IRAN/RADIOACTIVE WASTE MANAGEMENT 
ba begins waste management research programme for Iran, 
IRIDIUM BASE ALLOYS/IMPACT STRENGTH 
Thorium doped iridium alloy for radioisotope heat sources (Patent 
aN ee 3:30465 


See also IRON-ALPHA 
IRON/ABSORPTION SPECTROSCOPY 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Quarterly report, August 1, 1977-October 31, 
1977, 3:30115 (FE-2205-9) 

IRON/ACTIVATION ANALYSIS 

Metals in the water, sediments, and biota of the Haw and New 

Hope Rivers, North Carolina, 3:31870 (PB-272629) 
IRON/BIOLOGICAL EFFECTS 

Body-iron stores and plutonium metabolism (7°°Pu, mice), 3:32051 
(CONF-750929-) 

Interactions of cadmium with copper, zinc, and iron in different 
organs and tissues of the rat, 3:32158 

IRON/CATALYTIC EFFECTS 

Hydrogenation of CO and CO, on clean rhodium and iron foils. 
Correlations of reactivities and surface compositions, 3:30498 
(LBL-6989) 

IRON/ECOLOGICAL CONCENTRATION 

Copper, iron, and manganese content of mangrove seedlings from 

erto Rico, 3:31862 (CONF-750929-) 

Distribution and control of dissolved iron and manganese in the 
interstitial waters of the Chesapeake Bay, 3:31857 (CONF- 
750929-) 

IRON/EQUATIONS OF STATE 

Quantum statistical equation of state and Hugoniots, 3:32301 

(UCRL-Trans-11292) 
IRON/FRACTIONATION 

Experimental calibration of the partitioning of FE and MG 

between biotite and garnet, 3:30687 
IRON/FRACTURE PROPERTIES 
High resolution autoradiography study of hydrogen trapping in 
various ferritic and martensitic iron alloys, 3:31377 
IRON/HYDRIDATION 
Hydrogen in metal and Barkhausen effect, 3:31380 
IRON/MAGNETIC PROPERTIES 
Hydrogen in metal and Barkhausen effect, 3:31380 
IRON/NEUTRON REACTIONS 

Experimental studies of (n, charged particle) cross sections, 
angular distributions and spectra with a magnetic quadrupole 
spectrometer, 3:32252 (UCRL-80235) 
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IRON/SENSIBLE HEAT STORAGE 
Integration of high temperature thermal energy storage into a 
Solar Thermal Brayton Cycle Power Plant, 3:30576 
IRON/TITRATION 
Determination of complexable metals by chelometric titration, 
3:31435 — ST-138) 
IRON/UPT. 
Iron —_ e ~ freshwater algae and its diel variation, 3:31940 
(CONF-750929-) 
IRON/WEAR RESISTANCE 
Microstructural effects in abrasive wear. Quarterly p oe 
report, 15 September-15 December 1977, 3:31359 is -4246-3) 
IRON 52/RADIOPHARMACEUTICALS 
Argonne National Laboratory 60 inch cyclotron (Isotope 
roduction for radiopharmaceutical ~ ma 3:31954 
IRON 56 TARGET/CARBON 12 REA 
High-energy particls from heavy-ion-induced reactions (192 MeV, 
evaporation from projectile fragment after reaction, spectra), 
3:32254 (ORNL-5306) 
IRON ALLOYS 
See also INCONEL 600 
IRON BASE ALLOYS 
PERMALLOY 
STEELS 
Basic poder 2a studies of advanced fuels with 3d transition 


IRON “ALLOYS/SORPTIVE PROPERTIES 
——— and diffusion of hydrogen in palladium/iron alloys, 
3:31368 
IRON ALLOYS/ULTRASONIC TESTING 
Ultrasonic attenuation as a function of heat treatment and grain 
size in 79Ni-6Mo-15Fe alloy, 3:31353 (SAND-78-0144) 
IRON BASE ALLOYS/FRACTURE PROPERTIES 
High resolution autoradiography study of hydrogen trapping in 
oo ferritic and martensitic iron alloys (7, 7.8, and 9.4% Cr), 
331 
IRON COMPLEXES/CHEMICAL REACTION KINETICS 
Dynamics of intersystem crossing processes in solution for six- 
coordinate d°, d® and d’ spin-equilibrium metal complexes of 
iron(III), iron(II), and cobalt(II), 3:31457 
IRON COMPLEXES/REDOX REACTIONS 
Electron transfer reactions of metal complexes in solution, 3:31451 
(BNL-23720 
IRON IONS/EMISSION SPECTRA 
Density sensitive lines from selected members of the sodium-like 
isoelectronic sequence, 3:32323 (NRL-MR-3682) 
IRON IONS/ION-MOLECULE COLLISIONS 
Single electron capture and loss cross sections for highly stripped 
Fe ions in hydrogen at 3.4 MeV/nucleon, 3:32203 
IRON SULFATES/CATALYTIC EFFECTS 
Miscellaneous autoclave liquefaction studies, RP-779-7, 3:30075 
(EPRI-AF-612) 

IRON-AIR BATTERIES/RESEARCH PROGRAMS 
Development of an iron-air battery system for electric vehicles. 
Progress report No. 10, June-October 1977 (Research and 

Development Center, Westinghouse Electric Corp., Pittsburgh, 
Pa), 3:31075 (TID-27914) 
IRON-ALPHA/PERMEABILITY 
Interaction of hydrogen with structural defects in a-iron, 3:31379 
IRRADIATION 
See also LOW DOSE IRRADIATION 
IRRADIATION/BIOLOGICAL EFFECTS 
Boll weevils: field and laboratory assessment of mating ability and 
sperm content after irradiation with or without diflubenzuron 
treatment, 3:32041 
Effect of pulmonary irradiation from inhaled ® Y on immunity to 
Listeria monocytogenes in mice, 3:32040 
IRRADIATION DEVICES/DESIGN 
Charged particle irradiation apparatus (Patent), 3:31524 
IRRIGATION/DATA ACQUISITION 
Irrigation data base for Arizona, 3:30622 (SAND-77-0968) 
IRRIGATION/SOLAR WATER PUMPS 
Solar irrigation program status, 3:30624 (SAND-78-0398C) 
ISABELLE STORAGE RINGS/DESIGN 
ISABELLE: a 400 x 400 GeV proton-proton colliding beam 
facility, 3:31691 (BNL-50718) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also DUAL TEMPERATURE PROCESS 
LASER ISOTOPE SEPARATION 
Isotope separation by ion waves (Patent), 3:30458 
en program at Oak Ridge National Laboratory, 


ISOTOPE SEPARATION PLANTS 


— program at Oak Ridge National Laboratory, 
:31468 
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ITALY/CEMENT INDUSTRY 
Industrial International Data Base. Pilot study: the cement 
industry. Final draft, for review, 3:31263 (NP-23023) 
ITALY/ENERGY CONSUMPTION 
How industrial societies use energy (Comparative patterns for nine 
countries), 3:31186 (EPRI-EA-707-SY) 
Intensities of energy usage: an international and intertemporal 
comparison, 3:31189 
ITALY AL INDUSTRY 
Industrial International Data Base pilot study: the steel industry. 
First draft, for review, 3:31264 (NP-23048) 


J 


JAPAN/ANNUAL VARIATIONS 
Ecological studies on the bivalve “Seta shijimi” of Lake Biwa. II. 
Growth habits, 3:31850 (ORNL-tr-4589) 
JAPAN/AQUATIC ECOSYSTEMS 
Development of bivalves belonging to the genus corbicula, 
3:31852 (ORNL-tr-4587) 
Ecological studies on the bivalve ‘Seta shijimi”’ of Lake Biwa. II. 
Growth habits, 3:31850 (ORNL-tr-4589) 
Young of Mashijimi, Corbicula leana, 3:31851 (ORNL-tr-4588) 
JAPAN/ENERGY CONSUMPTION 
How industrial societies use energy (Comparative patterns for nine 
countries), 3:31186 (EPRI-EA-707-SY) 
JAPAN/GEOTHERMAL EXPLORATION 
Role of geology in geothermal exploration, 3:30645 
JAPAN/HOT SPRINGS 
Example of change it the chemical composition of acid hot water, 
3 


JAPAN/MORPHOLOGICAL CHANGES 
Ecological studies on the bivalve “Seta shijimi’’ of Lake Biwa. II. 
Growth habits, 3:31850 (ORNL-tr-4589) 
JAPAN/NUCLEAR FUELS 
Prospects and problems of uranium demand and supply in Japan, 


JAPAN/NUCLEAR POWER PLANTS 
Prospects and problems of uranium demand and supply in Japan, 
340 


JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JET REACTORS/MAGNET COILS 
Mechanical design of the inner poloidal field coils of the JET 
Tokamak, 3:32400 
JET REACTORS/NEUTRAL BEAM SOURCES 
JET additional heating power supply and protection, 3:32423 
JET REACTORS/POWER SUPPLIES 
ac/dc pulse power conversion from high voltage network to JET 
loads, 3:32418 
JET REACTORS/SPECIFICATIONS 
JET Project: technical developments, status of the manufacturing 
work in industry, administrative and managerial aspects, 3:32364 
JFER REACTOR 
See JOYO REACTOR 
JMTR REACTOR/IN PILE LOOPS 
Development of the Zry-2 pressure tube for JMTR in-pile loops, 
3:30985 (JAERI-M-6856) 
JOSEPHSON JUNCTIONS/MATHEMATICAL MODELS 
be ty the unbiased Josephson junction parametric amplifier, 
31 
JOSEPHSON JUNCTIONS/USES 
Josephson point detector in the 8-mm band, 3:31534 
Realization of a primary voltage standard based on the Josephson 
effect, 3:31533 (N-77-29421) 
JOYO REACTOR/CONSTRUCTION 
Progress report on fast breeder reactor development in Japan. 
October 1975-January 1976, 3:30877 (PNC-N-251-76-26) 
JRR-2 REACTOR/FAILED ELEMENT DETECTION 
— = of failed fuel elements in JRR-2, 3:30959 (JAERI-M- 
2 
JRR-2 REACTOR/IRRADIATION CAPSULES 
VHTR-fuel irradiation capsules for VT-1 hole of JRR-2, 3:30961 
(JAERI-M-6913) 
JRR-2 REACTOR/REACTOR COMPONENTS 
Tests of paints in the JRR-2 modification and the paint coating 
methods. Tests of the radiation, heat and alkali resistances, 
3:30962 (JAERI-M-6930) 


KRYPTON 85/RADIOACTIVE WASTE STORAGE 


JT-60 REACTORS/EDDY CURRENTS 
Eddy current analysis by the finite element circuit method, 
3:32412 
Numerical and experimental analysis of eddy currents induced in 
tokamak machines, 3:32483 
JT-60 REACTORS/LIMITERS 
Electron beam bombardment test of JT-60 magnetic limiter plate, 


3:32489 
JT-60 REACTORS/MAGNET COILS 
Voltage oscillations in the poloidal field coils of JT-60, 3:32399 
JT-60 REACTORS/STRESS ANALYSIS 
Stress analysis of vacuum vessel in JT-60, 3:32482 
CES 


See BEVERAGES 


K 


K REACTOR/TUBES 

Measurement of reactor tube cladding thickness by x-ray 

fluorescence spectrometry, 3:30983 (DP-1465) 
KALKAR POWER REACTOR 

See SNR-1 REACTOR 
KANSAS/OIL SAND DEPOSITS 

Evaluation of heavy-oil and tar sands in Bourbon, Crawford, and 
Cherokee Counties, Kansas. Final report, 3:30319 (BERC/RI- 
77/20) 

KENTUCKY/COAL MINING 

Surface mine pollution abatement and land use impact 
investigation. Volume I. An introduction to the Eastern 
Kentucky area and its data characteristics. Final report, 3:30146 
(PB-272959) 

Surface mine pollution abatement and land use impact 
investigation. Volume II. Watershed ranking selection of the 
study area, analysis of the study area. Final report, 3:30147 (PB- 
272960) 

Surface mine pollution abatement and land use impact 
investigation. Volume III. Considerations of post mining land 
use, mine inventory and abatement plan for the quicksand 
watershed. Final report, 3:30148 (PB-272961) 

Surface mine pollution abatement and land use impact 
investigation. Volume IV. An investigation of alternative data 
systems with a recommendation for a statewide environmental 
storage and retrieval system. Final report, 3:30149 (PB-272962) 

KENTUCKY/SEISMIC SURVEYS 

New Madrid seismotectonic study. Activities during fiscal year 

1977, 3:32182 (NUREG-0379) 
KETONES 

See also ACETOPHENONE 
KETONES/PHOTOCHEMISTRY 

Photochemistry of phenyl alkyl ketones in the presence of 
organophosphorus(V) compounds, 3:31481 

KETONES/PHOTOLYSIS 

Interaction of oxygen with transient biradicals photogenerated 

from ‘y-methyl valerophenone, 3:31483 
KIDNEYS 

Relationship between the renal effects of cadmium and cadmium 
concentration in urine amoung the inhabitants of cadmium- 
polluted areas, 3:32166 

KIDNEYS/RADIOISOTOPE SCANNING 

Cyclotron-related radiopharmaceutical development program at 

UCLA, 3:31953 
KIDNEYS/RADIONUCLIDE KINETICS 

Rate of spontaneous excretion of incorporated radioactive 

ruthenium (Rats, }°*Ru), 3:32054 
KILNS/FUEL CONSUMPTION 

Industrial International Data Base. Pilot study: the cement 

industry. Final draft, for review, 3:31263 (NP-23023) 
KOPPERS-TOTZEK PROCESS/ECONOMICS 

Fuel gas production via Koppers-Totzek gasification: an economic 

analysis, 3:30065 
KRYPTON 84 REACTIONS/COMPOUND-NUCLEUS 

REACTIONS 

Observed differences in °° Po compound nuclei produced by “Ar 
and **Kr projectiles (340 to 445 MeV: excitation functions), 
3:32267 (ORNL-5306) 

KRYPTON 85/ADSORPTION 

Analysis of lime-slurry stirred tank carbonation reactor, 3:30368 
(ORNL/MIT-256) 

KRYPTON 85/BIOLOGICAL RADIATION EFFECTS 

Changes in ATPase activity of tissues induced by combined 
irradiation of an organism in a state of thermal stress (®*Kr, x 
radiation, rats), 3:32034 

KRYPTON 85/RADIOACTIVE WASTE STORAGE 

—— in or relating to the storage of material (Patent), 





KRYPTON 85/RADIOISOTOPE HEAT SOURCES 


KRYPTON 85/RADIOISOTOPE HEAT SOURCES 
Assessment of the materials needs for a **Kr fuel capsule, 3:30475 
KRYPTON 86 REACTIONS/FUSION REACTIONS 
evaporation residue products from **Kr bombardments of Cu 
(300 to 750 MeV: cross sections, mass distributions), 3:32263 
(ORNL-5306) 
KRYPTON IONS/EMISSION SPECTRA 
Density sensitive lines from selected members of the sodium-like 
isoelectronic sequence, 3:32323 (NRL-MR-3682) 
KUR REACTOR/EXPERIMENTAL CHANNELS 
Applications of neutron mirrors in neutron guide tubes and 
magnetic mirrors, 3:30982 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


LAKES 
See also GREAT LAKES 
LAKES/CHEMICAL COMPOSITION 
Hydrochemical study of Kamienno and Kwiecko Lakes. Part II. 
Data of 1971-1972 (after the power station at Zydowo was set in 
operation), 3:31880 
LAKES/POLLUTION 
Extent of mercury and lead uptake from lake sediments by 
chironomids, 3:31865 (CONF-750929-) 
LAKES/SEDIMENTS 
Distribution of metals in lake sediments of the Adirondack Region 
of New York State, 3:31855 (CONF-750929-) 
LAKES/WATER POLLUTION 
Atmospheric enhancement of metal deposition in Adirondack lake 
sediments. Technical completion report, 3:31741 (PB-272730) 
Distribution of metals in lake sediments of the Adirondack Region 
of New York State, 3:31855 (CONF-750929-) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/DECAY 
A(anti A) beams at FNAL, 3:32221 (ANL-HEP-CP-77-45) 
LAMINAR FLOW/NUMERICAL SOLUTION 
Entry flow in straight and curved channels with slender channel 
approximations, 3:31612 
LAMPF LINAC/TUNING 
Longitudinal tuning of the LAMPF 201.25-MHz linac without 
eo wy (PARMILA code), 3:31680 (LA-6863) 


See SANITARY LANDFILLS 
LAND LEASING/INFORMATION RETRIEVAL 
Mapping offshore oil leases (Lease Production and Revenue data 
base), 3:30297 (LA-UR-77-2892) 
LAND POLLUTION 
See also ACID MINE DRAINAGE 
LAND POLLUTION/MEETINGS 
Biological implications of metals in the environment. ERDA 
Symposium Series No. 42, 3:31721 (CONF-750929-) 
LAND RECLAMATION 


Appalachian mineral resource development: environmental 
factors, 3:31121 (EPA-600/9-77-018) 
LAND RECLAMATION/ECONOMICS 
Regional Studies Program. Extraction of North Dakota lignite: 
environmental and reclamation issues, 3:30130 (ANL/AA-7) 
LAND RECLAMATION/ENVIRONMENTAL EFFECTS 
Groundwater report, Iowa Coal Project Demonstration Mine No. 
1, 3:30141 (IS-ICP-58) 
LAND RECLAMATION/FEASIBILITY STUDIES 
Regional Studies Program. Extraction of North Dakota lignite: 
environmental and reclamation issues, 3:30130 (ANL/AA-7) 
LAND RECLAMATION/RESEARCH PROGRAMS 
Regional Studies Program. Biological aspects of surface coal mine 
— Black Mesa and San Juan Basin, 3:30131 (ANL/ 
LAND RECLAMATION/REVEGETATION 
Regional Studies Program. Biological aspects of surface coal mine 
aa Black Mesa and San Juan Basin, 3:30131 (ANL/ 
LAND TRANSPORT/ECONOMIC ELASTICITY 
Influence of gasoline price and availability upon recreation travel 


ropensity, 3:31118 
LAND USE 


Ecological and land-use relationships of toxic metals in Ohio's 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 
LAND USE/ENERGY CONSERVATION 
Reading the energy meter on development. The interaction of 
land use and energy conservation, 3:31146 (PB-273496) 
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LAND USE/ENERGY MODELS 
Models and methodologies for assessing the impact of energy 
development, 3:31113 (ERDA-77-91) 
LAND USE/ PLANNING 
Water in the future: 208 and you. Proceedings of the twenty 
second annual New Mexico water conference, 3:31829 (WRRI- 
089) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
ALLOYS/SORPTIVE PROPERTIES 
Hydrogen sorption in LazgMgiz, 3:30487 
LARVAE/MORPHOLOGICAL CHANGES 
Larval development of Callinectes similis reared in the laboratory, 
3:31963 
LARVAE/POLLUTION 
Extent of mercury and lead uptake from lake sediments by 
chironomids, 3:31865 (CONF-750929-) 
LASER CAVITIES/DESIGN 
— — with gas flow through the electrodes (Patent), 
:31592 
Linearly polarizing internal mirror type gas laser tube (Patent), 
:3159 


LASER CAVITIES/GAS FLOW 
Laser cavities with gas flow through the electrodes (Patent), 
3:31592 
LASER FUSION REACTORS/CONTROL SYSTEMS 
Fiber optics and microprocessors: a control-system solution for 
the laser-fusion environment, 3:32455 (LA-UR-78-329) 
LASER FUSION REACTORS/DESIGN 
Fusion reactor development scenarios for the laser solenoid 
concept, 3:32361 
LASER FUSION REACTORS/ENVIRONMENTAL EFFECTS 
Laser fusion (Physical principles), 3:32472 
LASER FUSION REACTORS/MATHEMATICAL MODELS 
Numerical methods for laser fusion, 3:32461 (UCRL-78794) 
LASER FUSION REACTORS/PLASMA DIAGNOSTICS 
Radio chemistry as a diagnostic in laser fusion experiments, 
3:32320 (UCRL-79778) 
LASER FUSION REACTORS/REVIEWS 
Laser-fusion program at Los Alamos, 3:32454 (LA-UR-77-174) 
LASER FUSION REACTORS/SHIELDING 
Applicability of thin falling liquid films to the laser-fusion wetted- 
first-wall concept, 3:32377 
LASER FUSION REACTORS/THERMONUCLEAR FUELS 
Exploding pusher performance at fixed laser power, a theoretical 
model, 3:32467 (UCRL-80164) 
Microradiographic measurement of laser fusion targets, 3:32466 
(UCRL-80148) 
Shock focusing particle-beam-fusion target, 3:32458 (SAND-76- 
5731C 


LASER IMPLOSIONS/ABSORPTION 
Absorption of laser light in laser fusion plasmas, 3:32456 (NRL- 
MR-3684) 
LASER IMPLOSIONS/MATHEMATICAL MODELS 
Exploding pusher performance at fixed laser power, a theoretical 
model, 3:32467 (UCRL-80164) 
LASER IMPLOSIONS/PLASMA DENSITY 
Profile modification by the ponderomotive force in spherical 
targets, 3:32463 (UCRL-79757(Rev. 1)) 
LASER IMPLOSIONS/PLASMA MACROINSTABILITIES 
Electrostatically driven plasma hydrodynamic instability. I. The 
failure of vacuum-insulated, long wavelength laser fusion 
pellets, 3:32465 (UCRL-79934) 
LASER IMPLOSIONS/SHOCK WAVES 
Laser-generated shock-wave experiments in metals above 1 TPa, 
3:32469 (UCRL-80257) 
LASER ISOTOPE SEPARATION 
—_ isotope separation by multiple photon absorption (Patent), 


Lasers in nuclear energy technology: isotope separation using 
tunable lasers, 3:30357 
Separating gaseous isotope mixtures (Patent), 3:30459 
LASER ISOTOPE SEPARATION/FEASIBILITY STUDIES 
HF/DF laser pumping techniques. Final report, March 1977- 
September 1977 (Pumping source for a 16 ym DF/DCN 
transfer laser), 3:31573 (TID-28280) 
LASER MIRRORS/CUTTING 
Diamond-tool fly cutting of flat reflectors: LASL Laser Program, 
3:31578 (Y/DA-7422) 
LASER MIRRORS/DYNAMIC LOADS 
oy and substrates: LASL Laser Program, 3:31577 (Y/DA- 
LASER MIRRORS/FABRICATION 
LASL Laser Mirror Program: excerpts from Y-12 Development 
Division technical progress reports, period ending September 1, 
1977, 3:31575 (Y/DA-7422) 
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tical inspection: LASL Laser Program, 3:31576 (Y/DA-7422) 
LASER MIRRORS/INSPECTION 
tical inspection: LASL Laser Program, 3:31576 (Y/DA-7422) 
LASER MIRRORS/PLATING 
Experimental study of fixtures and shielding for copper plating 
aluminum substrate mirrors, 3:31579 (Y/DA-7422) 
LASER MIRRORS/RESEARCH PROGRAMS 
LASL Laser Mirror Program: excerpts from Y-12 Development 
Division technical progress reports, period ending September 1, 
1977, 3:31575 (Y/DA-7422) 
LASER RADIATION/ABSORPTION 
Absorption of laser light in laser fusion plasmas, 3:32456 (NRL- 
MR-3684) 
Time-dependent propagation of high-energy laser beams through 
the atmosphere: III, 3:32198 (UCRL-52377) 
LASER-PRODUCED PLASMA/BREAKDOWN 
Theory for laser-induced breakdown over vaporizing target 
surface, 3:32339 (UCRL-52389) 
LASER-PRODUCED PLASMA/PLASMA DENSITY 
Profile modification by the ponderomotive force in spherical 
targets, 3:32463 (UCRL-79757(Rev.1)) 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Laser fusion power balance measurements (particle transmission 
diagnostics), 3:32453 (EPRI-ER-591) 
Tomography of laser fusion plasmas, 3:32319 (UCRL-79291) 
LASER-PRODUCED PLASMA/PLASMA EXPANSION 
Effects of high power CO:-laser pulses on matter einwirkung 
pe od COz-laserimpulse auf materie. Final report, 
3:32338 (N-77-29491) 
LASER-PRODUCED PLASMA/RESEARCH PROGRAMS 
High beta capture and mirror confinement of laser produced 
lasmas. Semiannual report, April 1, 1977-September 30, 1977, 
:32337 (COO-2277-10) 
LASER-RADIATION HEATING 
a arrangement for laser beat heating of plasmas, 
:32313 
LASERS 
See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
LASERS/AMPLIFIERS 
Elliptical beam amplifying system (Patent), 3:31584 
Optically pumped laser amplifiers (Patent), 3:31597 
LASERS/BEAM SPLITTING 
— for increasing laser pulse rate with beam splitters (Patent), 
31585 
LASERS/DESIGN 
Instrumentation development, 3:31737 (LBL-5299) 
LASERS/FOCUSING 
ny theory of stationary self-focusing of laser beams, 
:31607 
LASERS/MEETINGS 
Laser 75: opto-electronics, 3:31778 
LASERS/MIXING 
Method of and apparatus for generating tunable coherent radiation 
by noncollinear phase-matched sum-difference frequency 
optical mixing (Patent), 3:31594 
LASERS/OPTICAL SYSTEMS 
Laser fusion project: initial report, 3:31570 (COO/4079-1) 
LASERS/PERFORMANCE 
Performance of a traveling-wave laser with periodically varying 
resonator parameters. Fast rotation, 3:31604 
LASERS/PULSE AMPLIFIERS 
Laser amplifier (Patent), 3:30355 (UCRL-Trans-11338) 
LASERS/USES 
In situ laser measurements in FBC systems, 3:30191 (CONF- 
770447-P2) 
On-line particulate analyzer for fluidized-bed combustion systems, 
3:30192 (CONF-770447-P2) 
LATENT HEAT STORAGE 
Heat store for solar energy utilization in heating systems and 
water heating (Paraffin and wax ester), 3:30640 (IKE-5-206) 
Integration of high temperature thermal energy storage into a 
Solar Thermal Brayton Cycle Power Plant, 3:30576 
Thermal energy storage, 3:30575 
LATEX/BIOLOGICAL EFFECTS 
Effect of irritant atmospheres on macrophage behavior (Rats), 
3:32116 (CONF-760927-) 
LAWRENCE LIVERMOR* LABORATORY/RESEARCH 
PROGRAMS 
Energy and technology review, 3:32496 (UCRL-52000-77-11/12) 
LAWRENCE LIVERMORE LABORATORY/TECHNOLOGY 
TRANSFER 
Technology transfer at Department of Energy laboratories: 
selected case studies from the Lawrence Livermore Laboratory, 
3:32497 (UCRL-80502) 


LEAD 208/GIANT RESONANCE 


LEAD/AEROSOL MONITORING 
Spatial variation of airborne lead concentration in an urban area, 
3:31747 
LEAD/BIOLOGICAL ACCUMULATION 
Distribution of lead in the sediments and fauna of a small 
midwestern stream, 3:31856 (CONF-750929-) 
Effect of anemia on blood and tissue lead in rats, 3:32140 
Study of factors causing changes in the lead levels of crops 
growing beside roadways, 3:32084 
Trace metal content of plankton and zooplankton collected from 
the New York Bight and Long Island Sound, 3:32076 
LEAD/BIOLOGICAL EFFECTS 
Effect of lead on tissue disposition of nitrilotriacetic acid (NTA) in 
rats, 3:32148 
Fortification variability in rat diets fortified with arsenic, 
cadmium, and lead, 3:31980 
Immune response in aged mice exposed to lead, 3:32141 
Microbiological effects of metal ions in Chesapeake Bay water and 
sediment, 3:32074 
Root growth and heavy metal uptake by three graminaceous 
plants in differentially limed layers of an acid, minespoil- 
contamination soil, 3:32087 
Toxic interactions among Pb, Zn, and Cd with varying levels of 
dietary Ca and vitamin D: hematological system, 3:32130 
LEAD/ECOLOGICAL CONCENTRATION 
Distribution of lead in the sediments and fauna of a small 
midwestern stream, 3:31856 (CONF-750929-) 
Ecological and land-use relationships of toxic metals in Ohio's 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 
Extent of mercury and lead uptake from lake sediments by 
chironomids, 3:31865 (CONF-750929-) 
Geochemical distribution of selected trace metals in San Francisco 
Bay sediments, 3:31860 (CONF-750929-) 
Heavy metal accumulation in the sediments of a Washington lake, 
3:31876 
Lead vertical profile at 45th Street, New York City, 3:31770 
LEAD/ENVIRONMENTAL EFFECTS 
Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 
LEAD/EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans- 11292) 
LEAD/MAGNETIC FLUX 
Stroboscopic study of flux dynamics in superconductors during 
current-induced breakdown, 3:31365 
LEAD/OXIDATION 
Diffusion barrier study. Final progress report, 3:31347 (UCRL- 
13810) 
LEAD/REMOVAL 
Coal cleaning to remove trace elements prior to utilization, 
3:30022 (CONF-7710110-) 
LEAD/SINTERING 
Diffusion barrier study. Final progress report, 3:31347 (UCRL- 
13810) 
LEAD/SUPERCONDUCTIVITY 
I. Low frequency noise in metal films at the superconducting 
transition. II. Resistance of superconductor - normal metal- 
superconductor sandwiches and the quasiparticle relaxation 
time, 3:31362 (LBL-6611) 
Stroboscopic study of flux dynamics in superconductors during 
current-induced breakdown, 3:31365 
LEAD/TITRATION 
Determination of complexable metals by chelometric titration, 
3:31435 (ARH-ST-138) 
LEAD/UPTAKE 
Crop uptake of heavy-metal contaminants in fertilizers, 3:31976 
(CONF-750929-) 
LEAD 206 TARGET/CARBON 12 REACTIONS 
Single-particle transfer reactions induced by 1*C on ?°%*Pb (95 
MeV: angular distributions, finite-range DWBA calculations 
including recoil), 3:32287 (ORNL-5306) 
LEAD 207 TARGET/DEUTERON REACTIONS 
Angular distributions from *°’ Pb(d,p) reactions, 3:32284 (ORNL- 
5306 


LEAD 207 TARGET/NEUTRON REACTIONS 
Fine structure of a new M1 giant resonance and the tail of the 
isoscalar E2 giant resonance in 7°*Pb, 3:32280 (ORNL-5306) 
First measurement of separated neutron p-wave strength functions 
for non-zero spin targets, 3:32283 (ORNL-5306) 
LEAD 208/ENERGY LEVELS 
— 4 the J = 1, 7.060-MeV level in °° Pb, 3:32284 (ORNL- 
5306 
Photon and d-wave neutron J/sup 7/ = 1” correlated doorway 
state in ?°°Pb, 3:32278 (ORNL-5306) 
LEAD 208/GIANT RESONANCE 
Fine structure of a new M1 giant resonance and the tail of the 
isoscalar E2 giant resonance in 7°* Pb, 3:32280 (ORNL-5306) 








LEAD 208 TARGET/NEON 20 REACTIONS 


LEAD 208 TARGET/NEON 20 REACTIONS 
20Ne + ?°*Pb elastic and inelastic scattering at 131 MeV 
ORAISI00 analysis of angular distributions), 3:32285 
LEAD 208 TARGET/OXYGEN 16 REACTIONS 
Heavy ion reactions in the transition region, 3:32279 (LBL-7167) 
LEAD 208 TARGET/PION PLUS REACTIONS 
ar* -nucleus elastic —a at low energies (50-MeV differential 
cross sections), 3:32244 (ORNL-5306) 
LEAD 210/RADIATION MONITORING 
=o es natural radionuclides in western coal-fired power 
59 
LEAD 210/RADIOECOLOGICAL CONCENTRATION 
Lead-210 from nuclear explosions in the environment, 3:31929 
LEAD CHLORIDES/BIOLOGICAL EFFECTS 
Studies on the role of a factor regulating lead inhibition of 
erythrocytic and hepatic uroporphyrinogen I synthetase 
activity, 3:32111 (CONF-750929-) 
LEAD COMPOUNDS/BIOLOGICAL EFFECTS 
Single lead acetate insult, testosterone therapy, and erythropoiesis 
in mice, 3:32139 
LEAD COMPOUNDS/METABOLISM 
Differences in early retention of lead acetate and lead citrate in 
mouse tissues (?"°Pb), 3:32115 (CONF-750929-) 
LEAD IONS/BIOLOGICAL EFFECTS 
Effects of pesticides, polychlorinated biphenyls and metals on the 
— and reproduction of Acanthamoeba castellanii, 3:32075 
NITRATES/BIOLOGICAL ACCUMULATION 
Retention and tissue distribution of ?!°Pb(NOs)2 administered 
orally to infant and adult monkeys, 3:32143 
LEAD NITRATES/TISSUE DISTRIBUTION 
Retention and tissue distribution of 7"°Pb(NOs)2 administered 
orally to infant and adult monkeys, 3:32143 
LEAD-A BATTERIES 
—ee control technology R and D r a for 
erey storage systems, 3:31898 (LA-6979-M 
LEAD- ID BATTERIES/BATTERY SEPARATORS 
High discharge battery with depolarized plates (Patent; envelope 
separators through which electrolyte is pumped to flush plates 
clean), 3:31089 
LEAD-ACID BATTERIES/CHARGE STATE 
Indicating device for storage battery (Patent), 3:31088 
LEAD-ACID BATTERIES/CLOSURES 
Catalyst containing closure plug for storage battery and method of 
oO = storage battery (Patent), 3:31090 
LEAD-ACID BATTERIES/DESIGN 
Battery for electric powered vehicles (Patent; mechanically 
rechargeable), 3:31076 
LEAD-ACID BATTERIES/ENVIRONMENTAL IMPACTS 
Battery energy storage (32 references), 3:31793 (LA-6979-MS) 
Environmental control technology R and D requirements for 
energy storage systems, 3: 31899 (LA-6979-MS) 
LEAD-ACID BATTERIES/POLLUTION CONTROL 
EQUIPMENT 


Battery energy oo | = references), 3:31793 (LA-6979-MS) 
LEATHER/PROCESS 


Glue stock from ane production. Final report, 3:31271 (BMFT- 
FB-T-77-06) 
LEAVES 
Leaf surface and histological perturbations of leaves of Phaseolus 
vulgaris and Helianthus annuus after exposure to simulated acid 
rain, 3:32094 
LECITHINS/BIOSYNTHESIS 
Isolation and characterization of type II alveolar epithelial cells 
~ 4 mt) macrophages (Rats, rabbits), 3:31921 (CONF- 


See -% HEAVY LEPTONS 
MUONS 
LEPTONS/MULTIPLE PRODUCTION 
Multilepton production by neutrinos and antineutrinos: charm, 
charm changing neutral currents and new flavors, 3:32217 
(BNL-50598 
yg Seema, PRODUCTION 
ton production by neutrinos in neon, 3:32215 (BNL-50598) 
LETTOCE/G GERMINATION 
Dose-response curves for lettuce subjected to acute toxic levels of 
and zinc, 3:31942 (CONF-750929-) 
CE/PRODUCTIVITY 
yield and heavy-metal content of several vegetable species grown 
in soil amended with sewage sludge, 3:31806 (CONF-750929-) 


See also LYMPHOCYTES 
NEUTROPHILS 
LEUKOCYTES/ABUNDANCE 
Effects of cotton dust on free lung cells, 3:32161 (CONF-760927-) 
Protective role of biotin (vitamin H) in the presence of radiation 
sickness (Rats, x radiation), 3:32023 
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"Biochem oo ty f =! alveol 
jiochemi of oxygen toxicity in veolar 
hages and ulocytes, 3: 22180 (CONE: 76092 760927-) 
LEUKOC /BIO ICAL RADIATIO) ; 
Protective role of biotin (vitamin H) in the saan moran radiation 
a (Rats, x radiation), 3:32023 


CHEN: 
Sulfite action on se Se carboxylase in the lichen 
Pseudevernia a = 
LIGASES/INHIBITIO 
Studies on the role ae a factor regulating lead inhibition of 
erythrocytic and hepatic uro dia I synthetase 
activity, 3:32111 (CONF-7 
LIGASES/METABOLISM 
Studies on the role of a factor regulating lead inhibition of 
erythrocytic and a uroporphyrinogen I synthetase 
a 3:32111 (CONF-750929-) 


See VISIBLE RADIATION 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/DESIGN 
North American Coal Corporation’s Illumination Program, 
3:30159 (CONF-77 1024-4) 
LIGHTING SYSTEMS/MAINTENANCE 
North American Coal Corporation's Illumination Program, 
3:30159 (CONF-77 1024-4) 
LIGHTING SYSTEMS/POWER SUPPLIES 
North American Coal Corporation's Illumination Program, 
3:30159 (CONF-77 1024-4) 
LIGNITE/DEMINERALIZATION 
Basic studies of coal pyrolysis and hydrogasification. Quarterly 
rogress report, October 1, 1977-December 31, 1977, 3:30106 
MIT-2295T26-4) 
LIGNITE/ENERGY SOURCE DEVELOPMENT 
aay Region energy alternatives study. Working Paper VI.B. 
gnite resource development: opportunities and constraints, 
% 40155 (NP-22939) 
LIGNITE/FLUIDIZED-BED COMBUSTION 
Effects of operating parameters on the sulfur retention on alkaline 
ash during fluidized-bed combustion of a North Dakota lignite, 
3:30187 (CONF-770447-P2) 
LIGNITE/PYROLYSIS 
Basic studies of coal pyrolysis and hydrogasification. Quarterly 
progress report, October 1, 1977-December 31, 1977, 3: 30106 
(FE-MIT-2295T26-4) 
LIMESTONE/CALCINATION 
Optimizing sorbent utilization in once-throu a 
ressure fluidized bed combustion, 3:30118 (CONF-770447-P2) 
LIMESTONE/REGENERATION 
Experimental and engineering investigations for the development 
of fluidized bed combustion processes, 3:30186 (CONF-770447- 
P2 


) 
ieee FBC studies I. Combustion, 3:30190 (CONF-770447- 
LIMESTONE/SORPTIVE PROPERTIES 


Experimental and engineering investigations for the umes 
of fluidized bed combustion processes, 3:30186 (CONF-770447- 


P2) 
SO, absorption in fluidized bed combustion of coal effect of 


limestone particle size. Final rt, 3:30205 (EPRI-FP-667) 
LIMESTONE/WAVE PROPAGATION 
— > wave studies of geologic media, 3:32185 (UCRL- 
LIMITERS/MATERIALS TESTING 
— bombardment test of JT-60 magnetic limiter plate, 
4 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 


ORELA 
LINEAR ACCELERATORS/CAVITY RESONATORS 
Some new accelerating structures for high current intensity 
accelerators, 3:31686 (LA-7157-MS) 
LINEAR ACCELERATORS/DUOPLASMATRONS 
Tests and development of duoplasmatron and mutli-aperture 
heavy ion sources for an linac, 3:31688 —" 143) 
LINEAR ACCELERATORS/ION SOUR 
Tests and development of peg 4 mutli-aperture 
heavy ion sources for an RF linac, 3:31688 (LBL-7143) 
LINEAR ACCELERATORS/VACUUM SYSTEMS 
Vacuum considerations summary, 3:32450 (BNL-24029) 
LINEAR PINCH DEVICES/MEETINGS 
Linear magnetic fusion: summary of Seattle workshop, 3:32350 
(CONF-770386-(Summ.)) 
LINEAR PINCH DEVICES/PLANNING 
Linear magnetic fusion: summary of Seattle workshop, 3:32350 
(CONF-770386-(Summ.)) 
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LINEAR PROGRAMMING/ALGORITHMS 
Mathematical programming updating method using modified 
Givens transformations and applied to LP problems. A user's 
ide for SLPMGO, 3:32515 ‘SAND-77-2032) 
L PROGRAMMING/COMPUTER CODES 
Mathematical programming updating method using modified 
Givens transformations and applied to LP problems. A user's 
ide for SLPMGO, 3:32515 (SAND. 77-2032) 
/IMPLOSIONS 
Numerical studies of compressibility effects in rotating imploding 
liquid liners, 3:32353 (NRL-MR-3699) 
LINUS REACTORS/REVIEWS 
— review of stabilized imploding liner fusion systems, 
:32 
LIQUEFIED NATURAL GAS/GASIFICATION 
Alaska natural gas transportation systems. Volume III. Western 
LNG terminal company. Docket No. CP 75-83-1. Final 
environmental impact statement, 3:30309 (PB-272750) 
LIQUEFIED NATURAL GAS/MARITIME TRANSPORT 
Cross-shaped joint cover member for generally rectangular 
composite insulating panels forming wall portion of insulated 
cryogenic liquid container atone 3:31560 
Tanker for liquified and/or com a (Patent), 3:31562 
LIQUEFIED NATURAL GAS/ TORA 
Heat insulating device for low temperature liquified gas storage 
tanks (Patent), 3:31561 
LIQUEFIED PETROLEUM GASES/COMBUSTION 
Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343 
ag ete PETROLEUM GASES/EXHAUST GASES 
perience with L.P.G.-fuelled commercial vehicles, 3:31327 
LIQUEFIED PETROLEUM GASES/PRODUCTION 
Commercial conceptual design and commercial feasibility 
evaluation for clean boiler fuel facility. Capital cost escalation 


and validation of DRAVO report/cost estimate, February 1976, 


3:30082 (FE-1759-3) 
LIQUEFIED PETROLEUM GASES/USES 
Experience with L.P.G.-fuelled commercial vehicles, 3:31327 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID IONIZATION CHAMBERS/COUNTING CIRCUITS 
Optimum filters with time width constraints for liquid argon total- 
absorption detectors, 3:31697 (BNL-23341) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/FILM CONDENSATION 
Laminar film condensation of a liquid metal in a vertical channel 
with variations in wall temperature, 3:31616 
LIQUID METALS/MATHEMATICAL MODELS 
Soft-sphere model for liquid metals, 3:31363 (UCRL-52352) 
LIQUID METALS/SUPERHEATING 
Evaluation of sodium incipient superheat measurements with 
regard to the importance of various experimental and physical 
_—. 3:31613 
LIQ METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/RADIATION MONITORING 
Application of a microprocessor system to stream monitoring, 
3:31888 (CONF-7801 10-5) 
LIQUID WASTES/RADIOMETRIC ANALYSIS 
Application of a microprocessor system to stream monitoring, 
3:31888 (CONF-7801 10-5) 
LITHIUM/COMPATIBILITY 
Influence of hydrogen on the lithium compatibility of A.I.S.I. 316 
and 304 type stainless steels, 3:31366 
LITHIUM/EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans-11292) 
LITHIUM/TRITIUM RECOVERY 
Tritium removal from liquid metals by sorption on yttrium, 


3:32446 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
Absolute measurement of the ®Li(n,a) cross section in the region 
of the 244-keV resonance, 3:32243 (ORNL-5306) 
LITHIUM 7 REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
Possible anomaly in the '*C(7Li,*He)**N transfer reaction (25 
MeV; differential cross sections), 3:32245 (ORNL-5306) 
LITHIUM 7 TARGET/NEUTRON REACTIONS 
Cross sections for the 7Li(n,xn) and 7Li(n,n’y) reactions between 
1 and 20 MeV, 3:32249 (ORNL/TM-6247) 
ALLOYS 


See also LITHIUM BASE ALLOYS 
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LITHIUM ALLOYS/FABRICATION 
Method of preparing lithium-aluminum alloy electrodes (Patent; 
10 to 95% Li), 3:31102 
LITHIUM ALLOYS/TRITIUM RECOVERY 
Fusion energy studies, 3:32444 (ORNL-5295) 
LITHIUM BASE ALLOYS/FABRICATION 
Method of preparing lithium-aluminum alloy electrodes (Patent; 
10 to 95% Li), 3:31102 
LITHIUM CHLORIDES/RADIOSENSITIVITY EFFECTS 
Radioprotective effect of alkaline metal chlorides on DNA 
(Gamma Radiation), 3:31983 
LITHIUM-SULFUR BATTERIES/ANODES 


Method of preparing lithium-aluminum alloy electrodes (Patent; 
10 to 95% Li), 3:31102 
LITHIUM-SULFUR BATTERIES/BATTERY SEPARATORS 
Method of preparing a powdered electrically insulative separator 
for use in an electrochemical cell (Patent application), 3:31104 
LITHIUM-SULFUR BA TTERIES/CONNECTORS 
a assembly for lithium-iron sulfide cell i (Patent), 
3:311 


LITHIUM-SULFUR BATTERIES/DESIGN 
High temperature secondary batteries (Patent; Li/LiCl-KCI-LiF/ 
TiS2), 3:31085 
LITHIUM-SULFUR BATTERIES/ELECTRODES 
Method of preparing porous, active material for use in electrodes 
of secondary electrochemical cells (Patent), 3:31103 
LIVER/BIOCHEMICAL REACTION KINETICS 
In vivo and in vitro uptake of mercury and co — into discrete 
regions of mouse-liver nuclei, 3:31907 (CO: 750929-) 
LIVER/BIOCHEMISTRY 
Amino-terminal sequence of phenobarbital-inducible cytochrome 
P-450 from rabbit liver microsomes: similarity to hydrophobic 
amino-terminal segments of preproteins, 3:31914 
Identification of albumin- epg polysomes from mouse liver 
and a mouse hepatoma cell line, 3:31919 
LIVER/BIOLOGICAL RADIATION EFFECTS 
Changes in ATPase activity of tissues induced by combined 
irradiation of an organism in a state of thermal stress (®Kr, x 
radiation, rats), 3:32034 
Investigation of aminoacyl-tRNA synthesis in the liver of rats 
exposed to total-body x-radiation, 3:32008 
Nucleic acid metabolism in the rat spleen and liver with long-term 
repeated exposure to gamma radiation, 3:32013 
LIZARDS/THERMOREGULATION 
Thermoregulatory postures and orientation to the Sun: a 
mechanistic evaluation for the zebra-tailed lizard, Callisaurus 
draconoides, 3:31972 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
MONJU REACTOR 
PLBR REACTOR 
SNR-1] REACTOR 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
Fast Breeder Blanket Facility (FBBF). Quarterly ee report, 
April 1, 1977-June 30, 1977, 3:30852 (COO-2826-4) 
LMFBR TYPE REACTORS/COLD TRAPS 
Impurity interaction analysis in mesh-packed cold traps, 3:30889 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Acoustic and turbulent agglomeration of sodium aerosols. 
Progress report, January 1, 1977-December 31, 1977, 3:30850 
(COO-2801-7) 
Acoustic and turbulent agglomeration of sodium ae 
Quarterly progress report, October 1, 1977- Seems 31, 1977, 
3:30851 (COO-2801-8) 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
irradiation tests. Progress report 1 Oct-31 Dec 1977 (UQz; 
PuOz), 3:30872 (LA-7171-PR) 
LMFBR TYPE RFACTORS/COOLANT CLEANUP SYSTEMS 
Sampling and characterization of sodium-water reaction products, 
3:30873 (LMEC-77-7) 
LMFBR TYPE REACTORS/EXCURSIONS 
Intersubassembly incoherencies and grouping techniques in 
LMFBR hypothetical overpower accident, 3:31004 (HEDL- 
SA-1300FP) 
LMFBR TYPE REACTORS/FIRES 
Aerosol measurements and modeling for fast reactor safety: task 7. 
Annual report for FY 1977, 3:30993 (BMI-NUREG-1987) 
LMFBR TYPE REACTORS/FISSION PRODUCT RELEASE 
Reactor safety research, 3:31019 (ORNL-5295) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Experimental determination of temperature fields in sodium- 
cooled rod bundles with hexagonal rod arrangement and grid 
spacers, 3:30891 (EURFNR-1413) 








LMFBR TYPE REACTORS/FUEL CYCLE 


i studies in a hexagonal 61-pin, wire-wrapped rod 
bundle, 3: 9 (COO-2245-51TR) 

Water modelling studies of the hydrodynamic characteristics of 
ee lockages in an 11-pin geometry, 3:30837 (AEEW- 

-1471 
LMFBR TYPE REACT + ne tome CYCLE 

Ex tal Engin igo ny semiannual progess report, 

h 1, 1976-Au August Sh 1976. Volume 5. Reactor programs, 
3:30369 (ORNL 5865/V 5) 

Strategies in development of a fuels for LMFBR, 3:30870 
(JAERI-M-6851) 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Hydrodynamic behavior of a bare rod bundle, 3:30848 (COO- 
2245-48TR) 

Steady-state sodium tests in a 19-pin full-length simulated LMFBR 
fuel assembly: record of steady-state experimental data for 
THORS bende 6a, 3:30876 (ORNL, See ae 

LMFBR TYPE REACTORS/FUEL ELEMENT 

Fuel rod mechanics and failure analysis. went fst. quarterly 
report, August-October 1977, 3: 31003 (GE 13923-21) 

Intrusion of molten steel into cracks in solid fuel in a transient- 
eee ling accident in a liquid-metal fast breeder reactor, 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
Irradiation tests. Progress report, July 1-September 30, 1977 
(PuO2; UOz), 3: 30871 (LA-7038-PR) 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development: 
irradiation tests. Progress report 1 Oct-31 Dec 1977 (UQz; 
PuOz), 3:30872 (LA-7171-PR) 

Life: III fuel-element performance code, 3:30860 (ERDA-77-56) 

LMFBR TYPE REACTORS/FUEL PELLETS 

Analysis of crack patterns in fast reactor fuel pellets, 3:30839 

(AERE-TP-719 
LMFBR TYPE REACTORS/FUEL PINS 

Application of coder source x-radio par AS to > observation of 

nuclear fuel motion, 3:30880 (SAND-77-1724 


LMFBR TYPE REACTORS/FUEL-COOLANT ) INTERACTIONS 
Fuel-coolant interactions. Some basic studies at the UKAEA 
Culham Laboratory, 3:31025 (PNC-N-251-76-12(Vol.1)) 
Fvel coolant interaction results in the fuel _ melting 


facility(PMF), 3:31027 (PNC-N-251-76-12(Vol.1)) 
Millisecond-period meltdown experiments on prompt-burst effects 
and molten-tin-water dropping experiments, 3:31030 (PNC-N- 
251-76-12(Vol.2)) 
Physical model and calculation code for fuel coolant interactions, 
3:31029 (PNC-N-251-76-12(Vol.2)) 
Proceedings of the third specialist meeting on sodium/fuel 
interaction in fast reactors, 3:31031 (PNC-N-251-76-12(Vol.2)) 
Proceedings of the third specialist meetin ing on sodium/fuel 
interaction in fast reactors, 3:31028 (PNC-N-251-76-12(Vol.1)) 
Simulation experiment and analysis on the effects of in-coherence 
in fuel coolant interaction, 3:31024 ae aoe 251-76-12(Vol.1)) 
Some experiences and — experimental programme on fuel 
coolant interaction in NSRR, 3:31026 (P N25 N-251-76- 
12(Vol.1)) 
LMFBR TYPE REACTORS/GAMMA FUEL SCANNING 
Differences in the }*Ru and **Ru axial distributions in (U,Pu)O2 
fuel pins, 3:30892 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Vibro-impact responses of a tube with tube-baffle interaction, 
3:30843 (ANL-CT-78-11) 
LMFBR TYPE REACTORS/IN CORE INSTRUMENTS 
Instrument development: advanced signal transmission systems. 
Final summary report, October 1976-June 1977, 3:30866 
(GEFR-00232) 
LMFBR TYPE REACTORS/MELTDOWN 
Experimental and theoretical studies on water and gas release 
rom heated concrete, 3:31006 (HEDL-SA-1380) 
Ground temperatures surrounding a molten fuel pool, 3:31005 
(HEDL-SA-1324-F) 
LMFBR TYPE REACTORS/PIPE FITTINGS 
Effects of 7 nonuniformities on the stresses in piping 
elbows, 3:30887 (WARD-SD-3045-7) 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
~— — of LMFBR components, 3:30841 (AI-DOE- 
x nuclear reactor (Patent; LMFBR), 3:30890 (ANL- 


LMFBR TYPE REACTORS/PUMPS 
Applications of cavitation analysis to design and operation of 
PTF-HFL p loops, 3:30879 (SAN/0700-1) 
LMFBR TYPE REACT: CTORS/RADIOACTIVE AEROSOLS 
Aerosol measurements and ee | for fast reactor safety: task 7. 
Annual report for FY 1977, 3: 3 (BMI-NUREG-1987) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Cladding failure by local plastic instability, 3:30990 (ANL-77-95) 


ERA Vol. 3, No. 13 


LMFBR TYPE REACTORS/REACTOR COMPONENTS 
= ex of LMFBR components, 3:30841 (AI-DOE- 
13218 
Effect of sodium environment on the creep-rupture and low-cycle 
fati — of austenitic stainless steels, 3:30845 (CONF- 
771052- 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
LMFBR flexible pipe joint development program. Annual 
technical progress report, government fiscal year 1977, 3:30840 
(AI-DOE- 13212) 
Pipe AA for use in a nuclear system (Patent; LMFBR), 
3: 


LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Aerosol measurements and Te for fast reactor safety: task 7. 
Annual report for FY 1977, 3: 3 (BMI-NUREG-1987) 

Eulerian method for large-displacement fluid-structure interaction 
in reactor containments, 3:30999 (CONF-771 120-23) 

Importance of heat transfer in hypothetical core disruptive 
accident analysis, 3:31055 

Reactor development program. Progress report, November 1977, 
3:30844 (ANL-RDP-65) 

Reactor development a progress report, December 1977, 
3:30992 (ANL-RD P-66) 

LMFBR TYPE poe lat ag aap CORE RESTRAINTS 

Core restraint Bo) g. Thirteenth quarterly report, August- 
October 1977, 3:30869 (GEFR-14031- 13) 

Core restraint development. Quarterly progress report for period 
ending November 30, 1977, 3:30886 (WARD-CR-3045-21) 

Core restraint Sone . Ninth quarterly report, August- 
October 1976, 3:30868 (GEFR-14031-9) 

LMFBR TYPE REACTORS/REACTOR CORES 
Investigation of the three-dimensional thermoelastic deformation 

of the core assembly of a fast breeder reactor under steady-state 
° | conditions, 3:30896 (EURFNR-1412) 

LMFB TYPE REACTORS/REACTOR KINETICS 

Analysis of the ZPPR-4 critical experiments, Phases 3 and 4, 
3:30865 (GEFR-00108) 

Reactor development program. Progress report, November 1977, 
3:30844 (ANL-RDP-65) 

Reactor development program progress report, December 1977, 
3:30992 (ANL-RDP-66) 

LMFBR TYPE REACTORS/REACTOR MATERIALS 
Behaviour of materials in fast reactors, 3:30838 (AERE-TP-692) 
Experimental and theoretical studies on water and gas release 

from heated concrete, 3:31006 (HEDL-SA-1380) 

LMFBR TYPE REACTORS/REACTOR SAFETY 
Liquid metal fast breeder reactor safety: an overview including 

implications of alternate fuel cycles, 3:30998 (CONF-771 120-22) 
LMFBR safety program. Annual technical progress report. 
Government year, 1977, 3:30989 (AI-DOE-13210) 
Reactor development program. Progress report, November 1977, 
3:30844 (ANL-RDP-65 
Reactor development program progress report, December 1977, 
3:30992 (ANL-RDP-66) 

LMFBR TYPE REACTORS/REACTOR VESSELS 

Heat insulating system, especially for insulating the upper zone of 
the annulus separating the primary and safety vessels of a fast 
reactor (Patent), 3:30888 (ANL-Trans-1124) 

LMFBR TYPE REACTORS/SEALING MATERIALS 
Selection of a sodium- and radiation-resistant sealant for LMFBR 

equipment cell penetrations, 3:30842 (AI-DOE-13227) 

LMFBR TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 


Computing the effect of plastic deformation of piping on pressure 
transient propagation, 3:30846 (CONF-771120-20) 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Fluidized bed steam generator concepts for LMFBR, 3:30895 
Results of small leak behavior and damage propagation tests in the 
U.S., 3:30874 (NEDM-14131) 
LMFBR TYPE REACTORS/VALVES 
AI/LMEC experience with freeze seal and bellows seal valves, 
3:30881 (TI-00-LME-014) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT/DEMONSTRATION PROGRAMS 
Arizona electrical energy load management demonstration 
project. Final report, 3:31231 (HCP/B50073-01) 
LOAD MANAGEMENT/EVALUATION 
Electric Utility Rate Design Study: 1977 survey of state and 
Federal regulatory commissions, electric utility rate design, and 
load management activities, 3:31178 (NP-22547) 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/BLOWDOWN 
LOFT system structural response during subcooled blowdown, 
3:31042 (TREE-NUREG-1136) 
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LOFT REACTOR/CONDENSATION CHAMBERS 
LOFT suppression tank initial conditions and predicted 
performance for the L2 (power ascension) test series, 3:30965 
(LTR-20-72) 
LOFT REACTOR/DENSITOMETERS 
LOFT experimental measurements uncertainties analyses. Volume 
XVI. LOFT three-beam gamma densitometer system, 3:30978 
(TREE-NUREG-1089) 
LOFT REACTOR/ECCS 
Fracture mechanics evaluation of LOFT lower plenum injection 
nozzle, 3:30966 (LTR-114-82) 
LOFT REACTOR/ELECTRICAL EQUIPMENT 
PSMG switchgear seismic analysis, 3:31015 (LTR-1310-18) 
LOFT REACTOR/FISSION PRODUCT RELEASE 
LOFT low power potential doses, 3:31014 (LTR-10-26(Rev.A)) 
LOFT REACTOR/MANAGEMENT 
LOFT monthly progress report for December 1977, 3:30977 
(TID-28276) 
LOFT REACTOR/POWER DISTRIBUTION 
Three-dimensional pin powers from LOFT Core-1 tip data, 
3:30816 (LTR-111-87 
LOFT REACTOR/PRESSURIZERS 
450°F step transient thermal analysis of the LOFT pressurizer 
surge and spray line piping, 3:30972 (LTR-1144-30) 
Analysis of LOFT pressurizer spray and surge nozzles to include a 
450°F step transient, 3:30973 (LTR-1144-38) 
LOFT REACTOR/PRIMARY COOLANT CIRCUITS 
xy DTT rake assembly design fluid loads, 3:30970 (LTR-141- 
2 
LOFT primary system small usage pressure cycle, 3:30967 (LTR- 
5 


114- 
LOFT REACTOR/REACTOR CONTROL SYSTEMS 
Instrumentation for support of LOFT technical specifications, 
3:30949 (LTR-14-9) 
LOFT REACTOR/REACTOR INSTRUMENTATION 
Feasibility of using a conductivity or ultrasonic type detector to 
measure void fraction in the LOFT reactor core inlet and 
outlet, 3:30971 (LTR-141-68) 
Instrumentation for support of LOFT technical specifications, 
3:30949 (LTR-14-9) 
LOFT REACTOR/REACTOR OPERATION 
Quarterly technical progress report on water reactor safety 


programs _—— by the Nuclear Regulatory Commission’s 


Division of Reactor Safety Research, October-December 1977, 
3:31044 (TREE-NUREG-1205) 
LOFT REACTOR/REACTOR PROTECTION SYSTEMS 
Allowable outage analysis for the LOFT CIS and reflood assist 
bypass valves, 3:30969 (LTR-128-4) 
Instrumentation for support of LOFT technical specifications, 
3:30949 (LTR-14-9) 
LOFT REACTOR/SEALS 
Analysis of LOFT steam generator main feed piping loop seal 
modification, 3:30968 (LTR-115-38) 
LOFT REACTOR/STEAM GENERATORS 
Analysis of LOFT steam generator main feed piping loop seal 
modification, 3:30968 (LTR-115-38) 
LOFT REACTOR/TRANSDUCERS 
LOFT differential pressure uncertainty analysis, 3:30822 (LTR- 
141-39(Rev.A)(Suppl.11)) 
LONGWALL MININ' 
See also COAL MINING 
LONGWALL MINING/MINING EQUIPMENT 
Rack-driven mining machine with pivotal guide shoe (Patent), 
3:30164 
LONGWALL MINING/SAFETY 
Apparatus for protecting of coal mine workers (Patent), 3:30235 
LONGWALL MINING/SUPPORTS 
Mine roof support and method in longwall mining of thick mineral 
seams (Patent), 3:30165 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS CONE INSTABILITY/STABILIZATION 
High beta capture and mirror confinement of laser produced 
plasmas. Final report, 3:32305 (COO-2277-11) 
LOSS OF COOLANT 
LOCA analyses quarterly report, April-June 1977 (PWR), 3:31039 
(SAND-77-1530) 
LOSS OF COOLANT/FLUID FLOW 
Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3:30991 (ANL-78-3) 
LOSS OF COOLANT/HEAT TRANSFER 
Condensing heat transfer following a loss-of-coolant accident 
(BWR; PWR), 3:31052 
General Electric Company analytical model for loss-of-coolant 
analysis in accordance with 1OCFR50 appendix K, amendment 
No. 1: calculation of low flow film boiling heat transfer for 
bes » analysis. Revision 1, 3:31016 (NEDO-20566- 
1(Rev.1 


LUNGS/CYTOLOGY 


Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3:30991 (ANL-78-3) 
LOSS OF COOLANT/HYDRODYNAMICS 
Reactor hydrodynamics during the reflood phase of a loss-of- 
coolant accident (BWR; PWR), 3:31054 
SCORE-EVET: a computer code for the multidimensional 
transient thermal-hydraulic analysis of nuclear fuel rod arrays 
(BWR; PWR), 3:31041 (TREE-NUREG-1133) 
LOSS OF COOLANT/PRESSURE SUPPRESSION 
Analysis of BWR pressure suppression system, 3:31049 (UCRL- 
80328) 
Data processing for the 1/5-scale Boiling Water Reactor Mark I 
pressure suppression experiment, 3:31048 (UCRL-52384) 
Investigation of wall loadings arising due to steam condensation in 
the pressure suppression system of boiling water reactors, 
3:31057 (UCRL-Trans-11328) 
LOSS OF COOLANT/SIMULATION 
Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1977, 
3:31044 (TREE-NUREG-1205) 
LOSS OF COOLANT/TWO-PHASE FLOW 
Steam-water mixing and system hydrodynamics pro) . Task 4. 
Quarterly progress report, July 1, 1977-Septmber 30, 1977 
(PWR), 3:30994 (BMI-NUREG-1987) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/COAL DEPOSITS 
Ozarks Region energy alternatives study. Working Paper VI.B. 
Lignite resource development: opportunities and constraints, 
3:30155 (NP-22939) 
LOUISIANA/SALT DEPOSITS 
Geology-hydrology of Avery Island Salt Dome, 3:32181 (Y/ 
OWI/SUB-77/16523/1) 
LOW BTU GAS/CALORIFIC VALUE 
IGT low-Btu gas process: design and economics, 3:30064 
LOW BTU GAS/CLEANING 
Process for cleaning and removal of sulfur compounds from low 
Btu gases. Quarterly summary report, October-December 1977, 
3:30024 (PNL-2040-8) 
LOW BTU GAS/COMBUSTION 
Combustion of hot gases of low calorific power (Patent), 3:30109 
LOW BTU GAS/COMBUSTION KINETICS 
Burner design criteria for NO/sub x/ control from low-Btu gas 
combustion. Volume I. Ambient fuel temperature. Final report 
Sep 75-Oct 76, 3:30494 (PB-272614) 
LOW BTU GAS/DESULFURIZATION 
Process for cleaning and removal of sulfur compounds from low 
Btu gases. Quarterly summary report, October-December 1977, 
3:30024 (PNL-2040-8) 
LOW BTU GAS/PRODUCTION 
Design considerations for development of a commerical fluidized 
bed agglomerating combustor-gasifier, 3:31648 
LOW BTU GAS/PURIFICATION 
IGT low-Btu gas process: design and economics, 3:30064 
LOW DOSE IRRADIATION/DOSIMETRY 
Environmental dosimetry (Natural environmental and reactor site 
dosimetry), 3:31784 (HEDL-SA-1237) 
LOW INCOME GROUPS/ENERGY CONSERVATION 
Weatherization program: a policy perspective. Final report, 
3:31144 (PB-272627) 
Weatherization program in Region III: a management study. Final 
report, 3:31145 (PB-272628) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/RECYCLING 
Ways the Department of Defense can improve oil recycling. 
Report to the Congress, 3:31126 (PB-272407) 
LUNGS/BIOCHEMISTRY 
Secretion of disaturated phosphatidylcholine by primary cultures 
of type II alveolar cells, 3:31909 (CONF-760S 27-) 
LUNGS/BIOLOGICAL RADIATION EFFECTS 
Early and late effects of fission-neutron or gamma irradiation on 
the clearance of bacteria from the lungs of B6CF; mice 
(Pasteurella pneumotropica; neutrons), 3:32004 (CONF-760927-) 
Irradiation damage in hamster lungs (X Radiation, neon ions; 500 
to 1500 Rads), 3:32003 (CONF-760927-) 
LUNGS/CLEARANCE 
Early and late effects of fission-neutron or gamma irradiation on 
the clearance of bacteria from the lungs of B6CF; mice 
(Pasteurella eeeeerens neutrons), 3:32004 (CONF-760927-) 
LUNGS/CYTOLOG 
Ultrastructural A of pulmonary alveolar macrophages 
induced to multiply in vitro (Mice), 3:31922 (CONF-760927-) 





LUNGS/HISTOLOGY 


LUNGS/HISTOLOGY 
Isolation and characterization of type II alveolar epithelial cells 
00827) macrophages (Rats, rabbits), 3:31921 (CONF- 
“Sa properties f “yp A macrophage, 3:31967 (CONF 
june ce) veo. e, 3: L 
760927- 
LUNGS 
Alveolar epithelial repair and changes in free airway cell 
Fee.) following cadmium injury (Rats), 3: 33122 (CONF- 
Pulmonary injury and clearance of MnO. peor) (Guinea pigs, 
Setedinener a cloacae), 3:31968 (CONF-76092 
LUNGS/MORPHOLOGICAL CHANGES 
Light and scanning electron microscopic observations of pat 
following * 3-methylindole infusion, 3:32123 (CO) 


7 % 
Morphol and stereological changes in the parenchyma of the 


lungs of rabbits follo = | 1 pemnmmaaeal and exposure to 
ozone, 3:32121 (CONF-4¢ 7-) 


LUNGS/PATHOLOGICAL CHANGES 
Fibrinolytic activity of canine blood after inhalation of plutonium- 
239 dioxide, 3:32045 
LUNGS/RADIATION INJURIES 
(X Radiation, neon ions; 500 


Irradiation damage in hamster ] pone 
to 1500 Rads), 3: 32003 (CONF-760927-) 
LUNGS/RADIONUCLIDE KINETICS 
Rate of taneous excretion of incorporated radioactive 
ruthenium —_, 106Ru), 3:32054 
LURGI-RUHRGAS PROCESS/ECONOMICS 
a —_ data iat a 50,000 BPD Lurgi/Ruhrgas shale oil plant, 
LWBR TYPE REACTORS/BLOWDOWN 
Hydraulic pressure pulses with elastic and plastic structural 
flexibility: test and analysis (LWBR Development Program), 
3:31050 (WAPD-TM- 1375) 
LYMPHATIC SYSTEM/BIOLOGICAL REGENERATION 
Regeneration of ietic and lymphoid tissues following total- 
body irradiation therapeutic administration of thiamin 
di hate (Mice, gamma radiation), 3:32028 
LYM 'C SYSTEM/BIOLOGICAL REPAIR 
Microfluorescence used to evaluate the effects of sulfur-containing 
radioprotectors on lymphoid tissue (uv radiation, cystamine, 
MEA), 3:31991 
YMPHOCYTES 


/ BIOLOGICAL VARIABILITY 
——. of evolution and environment in B-cell diversification, 


LYMPHOCYTES/CELL DIFFERENTIATION 
—— evolution and environment in B-cell diversification, 


ye adage tte ner PROLIFERATION 
lications of optimal control theory to immunology, 3:31969 
-UR-78-34) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACROPHAGES/ ABUNDANCE 
Effects of cotton dust on free lung cells, 3:32161 (CONF-760927-) 
Evaluation of trace-element interactions using cultured alveolar 
macrophages (Cadmium, mercury, sodium selenite, zinc, 
, vanadium), 3:31724 (CONF.760927.) 
MACROPHAGES/BEHAVIOR 
Effect of irritant a heres on macrophage behavior (Rats), 
3:32116 (CONF-760927-) 
ee eee 


basis of ——— —T open pig alveolar 
locytes, 3:321 _ -760927-) 
MACROPHAGES/CELL PROLIFERATIO 
hages in culture: some 


SGN 7 70027) as to the study of 
emphysema, 3:31925 (CO ail 
Ultrastructural characteristics 


alveolar macrop 
induced to multiply in vitro ( sce) 3:31922 (CONF-760927 = 
MACROPHAGES/ CAL PROPERTIES 
Isolation and characterization of mos II alveolar epithelial cells 
a macrophages (Rats, rabbits), 3:31921 (CONF- 


MACROPHAGES/IMMUNE REACTIONS 
——— — of the alveolar macrophage, 3:31967 (CONF- 
age ape ony Aeon t at gee 
veolar macrophages and Teflon les coated with carbon 
and metals (Rabbits), 3:32117 (CONF.760527.) 
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Fate of inhaled asbestos fibers deposited in the rat lung: a 
wa eens approech, : me ae (CONF-760927-) sas 
vitro p! ytosis of res ies 

fades (Rabbits, *°Pu, Yb R208 (CONF. 

Influence of environmental toxi oa on the antibacterial activity of 
the alveolar macrophage, 3:3 (CONF-760927-) 

Visualization of fly-ash icles in hages using color x-ray 

i : INF-760927-) 
MACROP. 

Removal of macrophages and plutonium dioxide icles by 
bronchopulmonary lavage (Rats, hamsters, **Pu), 3:32053 
(CONF-760927- 

MACROPHAGES/ULTRASTRUCTURAL —— 

Ultrastructural characteristics of myx fy oo hy 
induced to oa in vitro (Mice), 3:31922 (CONF. 7608 7- i 

MAGMA/INTRUS 

Space-time-temperature profiles for conductive heat flow in 

oy rock surrounding hot intrusive bodies, 3:30651 (BNL- 
1 
MAGMA/MIXING 

Magma mixing at mid-ocean ridges: evidence from DSDP legs 45 

and 46, 3:30684 
MAGNESIUM/ABSORPTION SPECTROSCOPY 

save baal of the mene apenas of fly-ash aC in re 
u ers. report, Auauh -Octol 
srr, 330115 (rE-220 3:30115 FE 20059) 


‘C CONDUCTIVITY 
Hydrogen n mobility and and precipitation characteristics in quenched 


MAGNESIUM/FRACTIONATION 
Experimental calibration of the o geetiesing of FE and MG 


between biotite ee * 
MAGNESIUM/SOL PROPERTIES 
Hydrogen mobility and precipitation characteristics in quenched 
ium, 3:31375 
MAG ALLOYS/CORROSION 
— behavior of high aluminum alloys under cathodic 
. — 38 conditions (Al 7075 and Al-5.5 Zn-2.5 Mg-1.5 Cu), 


MAGNESIUM ALLOYS/FATIGUE 
—_— behavior of high strength aluminum alloys under cathodic 
> — harging conditions (Al 7075 and Al-5.5 Zn-2.5 Mg-1.5 Cu), 


MAGNESIUM ALLOYS/SORPTIVE PROPERTIES 


yearn Lyd tion in ae 1, 3:30487 
MA SIBLE HEAT STORAGE 
—— of hi ap ture thermal energy storage into a 
Brayton on Cycle Power Plant, 3:3057 
MAGNET COILS/COMPUTER CODES 
Selection of coil design codes, 3:32410 
MAGNET COILS/DESIGN 
Coil design considerations and cost analysis for neutral beam 
magnets, 3:32401 
eo fabrication, and testing of the RFC-XX coil system, 


Design of a 125 kilogauss one meter magnet coil, 3:32403 
Engineering design solutions of flux swing with structural 
requirements for ohmic heating solenoids, 3:32384 (WFPS- 


Magnet and coil en, Sims of toroidal device with a non-planar 
magnetic axis, 3: 
Mechanical ye ty the inner poloidal field coils of the JET 
Tokamak, 3:3 
MAGNET COILS/ELECTRICAL INSULATION 
en of the PDX TF Coil insulation system, 3:32484 
COILS/MAGNETIC FLUX 
Engineering design solutions of flux swing with structural 
requirements for ohmic heating heath, 3:32384 (WFPS- 


7) 
MAGNET COILS/MECHANICAL STRUCTURES 
— ——— structure for constant tension D-shaped coils in 
ion devices, 3:32406 
MAGNET COILS/OSCILLATIONS 
Voltage oscillations in the poloidal field coils of JT-60, 3:32399 
MAGNET COILS/POWER SUPPLIES 
PLT OH System operation, 3:32426 
Power supply system for the poloidal magnetic field coils, 3:32431 
(LA-tr-78-11) 
MAGNET COILS/STRAINS 
PDX PF power tests, 3:32398 
MAGNET COILS/STRESS ANALYSIS 
3-D solid finite element for heterogeneous materials, 3:32393 
Contact problems with constraint finite elements used in stress 
analysis for B/sub T/-coils, 3:32397 
Selection of coil design codes, 3:32410 
Stress analysis of the TEXT TF coil, 3:32395 
Stress analysis of anisotropic B/sub T/-coils sliding inside their 
frame, 3:32396 
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Toroidal field coil stress analysis: as planned and executed for the 
, 3:32392 
MAGNET COILS/STRESSES 
Determination of electromagnetic forces in tokamak magnets 
using the TORMAC Computer Program, 3:32409 
PDX PF power tests, 3:32398 
Three dimensional analysis of magnetic field and magnet stress 
induced into vessel by plasma motion, 3:32411 
MAGNET COILS/SUPPORTS 
Lateral support structure for constant tension D-shaped coils in 
tokamak fusion devices, 3:32406 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/DESIGN 
Design of energy storage solenoids for tokamak reactors, 3:32421 
MAGNETIC ENERGY STORAGE EQUIPMENT/DESIGN 
Structural design for a 10-GWh SMES vacuum vessel 
(Superconducting magnetic energy storage (SMES)), 3:31061 
(LA-7110-MS) 
MAGNETIC FIELD CONFIGURATIONS/MAGNETIC FIELD 
REVERSAL 
Plasma response to symmetry breaking perturbations in the 
reversed field geometry, 3:32330 (PPPL-1419) 
MAGNETIC FIELD CONFIGURATIONS/MATHEMATICAL 
MODELS 
Model for magnetic reconnection, 3:32382 (PPPL-1425) 
MAGNETIC FIELD REVERSAL 
Magnetic surfaces in the reversed field geometry, 3:32381 (PPPL- 
1415) 
Plasma response to symmetry breaking perturbations in the 
reversed field geometry, 3:32330 (PPPL-1419) 
MAGNETIC MIRROR TYPE REACTORS/ECONOMICS 
System model for analysis of the mirror fusion-fission reactor, 
3:32356 (UCRL-52293) 
MAGNETIC MIRROR TYPE REACTORS/ELECTRICAL 
INSULATION 
Electrical insulator requirements for mirror fusion reactors, 
3:32480 (UCRL-52098) 
MAGNETIC MIRROR TYPE REACTORS/LASER- 
PRODUCED PLASMA 
High beta capture and mirror confinement of laser produced 
plasmas. Final report, 3:32305 (COO-2277-11) 
High beta capture and mirror confinement of laser produced 
plasmas. Semiannual report, April 1, 1977-September 30, 1977, 
5. 32337 (COO-2277-10) 
MAGNETIC SPECTROMETERS/DESIGN 
Fast track-finding trigger processor for the SLAC/LBL Mark II 
Detector, 3:31692 (SLAC-PUB-2033) 
MAGNETIC SURFACES 
See MAGNETIC FIELD CONFIGURATIONS 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSPHERE/ION-ATOM COLLISIONS 
Charge exchange lifetimes for ions in the magnetosphere, 3:32199 
(N-77-30687) 
MAINE/AGRICULTURAL WASTES 
Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 
MAIZE/CONTAMINATION 
Some patterns of strontium-90 contamination of plants in Georgian 
SSR (Fodder grass, tea shoots, maize), 3:31817 
MAIZE/PRODUCTIVITY 
Crop uptake of heavy-metal contaminants in fertilizers, 3:31976 
(CONF-750929-) 
MALNUTRITION 
See NUTRITIONAL DEFICIENCY 
MAMMARY GLANDS/BIOLOGICAL RADIATION EFFECTS 
Effects of different doses of '**I on spontaneous and radiation- 
induced development of mammary gland tumors in rats (X 
Radiation; 50, 100, 500, 1000, and 200,000 rad doses; rats), 
3:32027 
Long-term sequelae of long-wave x-irradiation (10 and 17 keV) of 
rats, 3:32018 
MAMMARY GLANDS/NEOPLASMS 
Effects of different doses of '*'I on spontaneous and radiation- 
induced development of mammary gland tumors in rats (X 
Sere 50, 100, 500, 1000, and 200,000 rad doses; rats), 
:32027 


See also PATIENTS 
PERSONNEL 


MATERIALS RECOVERY/GOVERNMENT POLICIES 


MAN/CARCINOGENESIS 
Health effects workshop summary ae g e and mutagenic 
32162 (CONF- 


effects of chlorination of water supplies), 
771070-5) 
MAN/CHEST 

Anatomy studies for an artificial heart. Final summary report, 

3:31951 (COO-2208-10) 
MANGANESE/ACTIVATION ANALYSIS 

Metals in the water, sediments, and biota of the Haw and New 

Hope Rivers, North Carolina, 3:31870 (PB-272629) 
MANGANESE/ECOLOGICAL CONCENTRATION 

Copper, iron, and manganese content of mangrove seedlings from 
Puerto Rico, 3:31862 (CONF-750929-) 

Distribution and control of dissolved iron and manganese in the 
interstitial waters of the Chesapeake Bay, 3:31857 (CONF- 
750929-) 

MANGANESE/REMOVAL 

Coal cleaning to remove trace elements prior to utilization, 

3:30022 (CONF-7710110-) 
MANGANESE/TITRATION 

Determination of complexable metals by chelometric titration, 
3:31435 (ARH-ST-138) 

MANGANESE 54/ENVIRONMENTAL EFFECTS 

Radionuclides in Canada goose eggs, 3:31887 (CONF-750929-) 

MANGANESE ALLOYS/NEUTRON DIFFRACTION 

Neutron scattering, 3:31351 (ORNL-5328) 

MANGANESE CHLORIDES/BIOLOGICAL EFFECTS 

Ultrastructure of the liver cell in subacute manganese 
administration, 3:32135 

MANGANESE OXIDES/LUNG CLEARANCE 

Pulmonary injury and clearance of MnO: particles (Guinea pigs, 

Enterobacter cloacae), 3:31968 (CONF-760927-) 
MANGROVES/CONTAMINATION 

Copper, iron, and manganese content of mangrove seedlings from 

Puerto Rico, 3:31862 (CONF-750929-) 
MANURES/ANAEROBIC DIGESTION 

Anaerobic fermentation of agricultural residue: potential for 
improvement and implementation. Final report, 3:30554 (HCP/ 
T2981-07) 

Anerobic fermentation of agricultural residues: potential for 
improvement and implementation. Sixth quarter (third semi- 
annual) progress report, September 16, 1977-December 15, 
1977, 3:30552 (COO/2981-6) 

Biological conversion of biomass to methane. Quarterly progress 
report, June 1-September 30, 1977, 3:30550 (COO-2917-6) 

MANURES/FERMENTATION 

Biological conversion of biomass to methane. Quarterly progress 

report, 3:30551 (COO/2917-7) 
MANURES/GASIFICATION 

Economic feasibility of the conversion of organic waste to fuel oil 

and pipeline gas, 3:30506 
MANURES/LIQUEFACTION 
Economic feasibility of the conversion of organic waste to fuel oil 
and pipeline gas, 3:30506 
MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE SURVEYS 
See also GEOPHYSICAL SURVEYS 
MARINE SURVEYS/MEASURING INSTRUMENTS 

OTC 3128: development of an Experimental Marine Sediment 

Instrumention System, 3:30239 (SAND-78-0059C) 
MASKS 

See RESPIRATORS 
MASS SPECTROMETERS/DESIGN 

Instrumentation development, 3:31737 (LBL-5299) 

MAST CELLS/BIOLOGICAL RADIATION EFFECTS 

Morphofunctional study of neurohumoral reactions in the 
presence of radiation lesion to the heart, 3:32022 

MAST CELLS/MORPHOLOGICAL CHANGES 
Morphofunctional study of neurohumoral reactions in the 
presence of radiation lesion to the heart, 3:32022 
MATERIAL SUBSTITUTION/RESOURCE CONSERVATION 
Resource and energy substitution, 3:31129 
MATERIAL TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATERIALS/EQUATIONS OF STATE 

Recent developments in the Sesame equation-of-state library, 

3:31343 (LA-7130) 
MATERIALS/MATERIALS HANDLING 

Simulation modeling of an automated material storage/retrieval 

system, 3:31509 (BDX-613-1870) 
MATERIALS HANDLING/SIMULATION 

Simulation modeling of an automated material storage/retrieval 
system, 3:31509 (BDX-613-1870) 

MATERIALS RECOVERY/GOVERNMENT POLICIES. 

Impact of the Federal tax code on resource recovery. A 
condensation, 3:31125 (PB-272329) 





MATERIALS TESTING 


MATERIALS TESTING 
See also MECHANICAL TESTS 
NONDESTRUCTIVE TESTING 
vt) testing using laser energy deposition, 3:31619 (UCRL- 


MATHEMATICAL MODELS 
See also PARTICLE MODELS 
Study of mathematical models seo oe and selection in multi- 
locus systems. Annual pro rt, December 1, 1976- 
November 30, 1977, 3:31935 -2472-3) 
MATHEMATICAL MODELS/SIBLIOGRAPHIES 
Bibliography of mathematical modeling in ecology, 3:31810 
(EDFB/IBP-75/5) 
THEMATI 


MA CS 
See also STATISTICS 
sore 6008) the two Heffter difference problems, 3:32531 (SAND- 


(Aminoethanethiol.) 
MEA/TOXICITY 
Microfluorescence used to evaluate the effects of sulfur-containing 
radioprotectors on lymphoid tissue (uv radiation, cystamine, 
MEA), aged 


See also DENSIMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
INTERFEROMETERS 
RADIATION DETECTORS 
RADIOMETERS 
THICKNESS GAGES 
MEASURING INSTRUMENTS/AMPLIFIERS 
Optically coupled high voltage isolation amplifier, 3:32477 
rauia tare - 
iG METHO 


Radon and thoron working leve levels from ordinary industrial- 
hygiene dust samples, 3:31790 
MECHANICAL DRAFT COOLING TOWERS/BLOWERS 
Fan performance considerations in cooling towers, 3:30721 
(CONF-770151- 8) 
Sound of low-speed fans, 3:30720 (CONF-770151-7) 
MECHANICAL DRAFT COOLING TOWERS/NOISE 
Induced draft cooling tower noise and its control, 3:30719 
(CONF-770151-6) 
MECHANICAL DRAFT COOLING TOWERS/NOISE 
POLLUTION ABATEMENT 
Sound of low-speed fans, 3:30720 (CONF-770151-7) 
MECHANICAL DRAFT COOLING TOWERS/NOISE 
POLLUTION CONTROL 
Induced draft cooling tower noise and its control, 3:30719 
(CONF-770151-6) 
CAL HEART/FEASIBILITY STUDIES 
Anatomy studies for an artificial heart. Final summary report, 
3: 31951 (COO-2208-10) 
MECHANICAL HEART/RESEARCH PROGRAMS 
Implanted energy conversion system. Annual report 1 Jun 76-1 
May 77, 3:30467 (PB-272609) 
CAL STRUCTURES 


See also SUPPORTS 
MECHANICAL STRUCTURES/BENDING 
Inelastic bending of beams under time-varing moments: a state 
variable approach, 3:31511 (COO-2733-15 
MECHANICA. STRUCTURES/CRACKS 
Numerical investigation of plane strain stable crack growth under 
small scale yielding conditions, 3:31547 (COO-3084/55) 
MECHANICAL STRUCTURES/DIELECTRIC MATERIALS 
Effects of dielectric joints on the structural behavior of tokamak 
devices, 3:32485 
MECHANICAL STRUCTURES/DYNAMIC LOADS 
Numerical simulation of wind forces on structures, 3:31514 (LA- 
UR-77-2826) 
MECHANICAL STRUCTURES/FATIGUE 
Cycle counting procedure for fatigue failure preditions for 
—_ licated multi-axial stress histories, 3:31522 (WAPD-T- 
MECHANICAL STRUCTURES/JOINTS 
Effects of dielectric joints on the structural behavior of tokamak 
devices, 3:32485 
MECHANICAL STRUCTURES/MECHANICAL VIBRATIONS 
= a i for computing and matching shock response 
:31520 (UCID-17735) 
MEC NICAL STRUCTURES/PHYSICAL PROTECTION 
DEVICES 


Penetration resistant barrier (Patent: building materials for safes 
and vaults), 3:31528 
CAL TESTS/DATA ACQUISITION SYSTEMS 


me data acquisition center for vibration testing, 3:31617 
SA 77-1845C) 


ERA Vol. 3, No. 13 


CAL VIBRATIONS/NUMERICAL ANALYSIS 
SRS: a program for computing and matching shock response 
spectra, 3:31520 (UCID-17735) 
cs 


See also CLASSICAL MECHANICS 
Trends in the applied mechanics literature, 3:32302 
MELTDOWN/CONTAINMENT 
Experimental and theoretical studies on water and gas release 
from heated concrete (LMFBR), 3:31006 (HEDL-SA-1380) 
MELTDOWN/EMERGENCY PLAN 
Examination of off-site emergency protective measures for core 
melt accidents, 3:31038 (SAND-77-1386C) 
MELTDOWN/TEMPERATURE DISTRIBUTION 
Ground temperatures surrounding a molten fuel pool (LMFBR), 
3:31005 (HEDL-SA-1324-F) 
MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Conformational changes in bacteriorhodopsin accompanying 
ionophore activity, 3:31920 
MEMORY DEVICES/PROGRAMMING LANGUAGES 
Design and implementation of a high-level language for a 
programmable frame buffer, 3:32524 (UCID-17745) 
MERCAMINE 
See MEA 


CAPTO 
See CYSTEINE 
MERCAPTO 
See MEA 
MERCURY/ALKYLATION 

Role of the methanogenic bacteria in the alkylation of arsenic and 

mercury, 3:31957 (CONF-750929-) 
MERCURY/BIOLOGICAL ACCUMULATION 

Behavior of mercury in biosystems. I. Uptake and concentration in 
food-chain, 3:32102 

Binding of inorganic mercury by subcellular fractions and proteins 
of rat kidneys, 3:32160 

Comparative study of toxicity, uptake, and distribution of 
cadmium and mercury in the sea water adapted eels Anguilla 
anguilla, 3:32147 

MERCURY/BIOLOGICAL EFFECTS 

Effect of mercury on bacteria: protection and transmethylation, 
3:31853 (CONF-750929-) 

Effects of residues of the polychlorinated biphenyl Aroclor 1254 
on the sensitivity of rainbow trout to selected environmental 
contaminants, 3:32154 

Evaluation of trace-element interactions using cultured alveolar 
macrophages (Cadmium, mercury, sodium selenite, zinc, 
copper, vanadium), 3:31724 (CONF-760927-) 

Microbiological effects of metal ions in Chesapeake Bay water and 
sediment, 3:32074 

Neurotoxic effects of mercury: a review, 3:32132 

Physiological a of juvenile striped bass, Morone saxatilis, 
to low levels of cadmium and mercury, 3:32128 

MERCURY/BODY BURDEN 

Mercury levels in human maternal and neonatal blood, hair, and 

milk, 3:32170 
MERCURY/ECOLOGICAL CONCENTRATION 

Behavior of mercury in biosystems. I. Uptake and concentration in 
food-chain, 3:32102 

Distribution of mercury in the tissues of freshwater fish, 3:31864 
(CONF-750929- 

Ecological and land-use relationships of toxic metals in Ohio's 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 

Extent of mercury and lead uptake from lake sediments by 
chironomids, 3:31865 (CONF-750929-) 

Geochemical distribution of selected trace metals in San Francisco 
Bay sediments, 3:31860 (CONF-750929-) 

Mercury in waters and bottom sediments of some selected 
Mazurian lakes, 3:31879 

MERCURY/ENVIRONMENTAL EFFECTS 

Aquatic bacterial populations and heavy metals. I. Composition of 
ae bacteria in the presence of copper and mercury salts, 
3:32080 

Influence on man and the environment of natural radionuclides 
= mo): metals from industrial operations, 3:31809 (CONF- 

29- 
MERCURY/ENVIRONMENTAL TRANSPORT 

Release of mercury and organics from resuspended near-shore 
sediments, 3:31874 

MERCURY/PERSONNEL MONITORING 

Evaluation of a passive monitor for mercury vapor, 3:31752 

Urinary mercury excretion and body weight on workers exposed 
to mercury Sng 3:32173 

MERCURY/REMO 

Coal cleaning to nnd trace elements prior to utilization, 

3:30022 (CONF-7710110-) 


BETA 
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MERCURY/SORPTIVE PROPERTIES 
Electrosorption of 2-butanol at constant chemical potential of base 
— and in the moderate bulk concentration region, 
331477 
MERCURY/TISSUE DISTRIBUTION 
Distribution of mercury in the tissues of freshwater fish, 3:31864 
(CONF-750929-) 
MERCURY/TOXICITY 
Toxicity of mercury at the molecular and whole-organism level: 
— = competitive binding (7°°Hg, yeasts), 3:31802 (CONF- 
2 


-) 
MERCURY/UPTAKE 
In vivo and in vitro uptake of mercury and copper into discrete 
regions of mouse-liver nuclei, 3:31907 (CONT -750929-) 
MERCURY/WATER CHEMISTRY 
Sorption and release of mercury by Mississippi River sediment as 
affected by pH and redox potential, 3:31861 (CONF-750929-) 
MERCURY CHLORIDES/INJECTION 
Chronic mercuric chloride: behavioral effects in pigeons, 3:32131 
MERCURY CHLORIDES/TOXICITY 
Influence of selenium on the distribution of methyl mercury and 
mercury chloride in the pregnant rat, 3:32114 (CONF-750929-) 
MERCURY COMPOUNDS/BIOLOGICAL EFFECTS 
— of PCBs, DDT, — mercury compounds in chickens and 


fe oy uail, 3:32157 
MER Y IONS/BIOLOGICAL EFFECTS 
Effects of pesticides, polychlorinated biphenyls and metals on the 
growth and reproduction of Acanthamoeba castellanii, 3:32075 
MESON RESONANCES 
See also D RESONANCES 
D-1865 RESONANCES 
MESON RESONANCES/DECAY 
High energy physics at Tufts University. Progress report 
Summaries of research activities at Tufts University), 3:32226 
(COO-3023-21) 
MESONS 
See also MESON RESONANCES 
PSEUDOSCALAR MESONS 
MESONS/PARTICLE PRODUCTION 
Some remarks about large p/sub perpendicular/ spin effects 
(Kinetics), 3:32232 (ANL-HEP-CP-77-45) 
METABOLIC DISEASES/DIAGNOSTIC TECHNIQUES 
Role of cyclotrons and positron imaging in the future of nuclear 
medicine, 3:31956 
METABOLISM/BIOLOGICAL RADIATION EFFECTS 
ADP as one of the possible regulators of postradiation recovery 
processes in the cell and organism (Gamma radiation), 3:32014 
Evaluation of informativeness and significance of some indices of 
base status of the organism for determination of individual 
radiosensitivity (Rats, ~—T radiation), 3:32032 
METABOLISM/CONTR 
ADP as one of the possible regulators of postradiation recovery 
processes in the cell and organism — radiation), 3:32014 
METABOLITES/CRYSTAL STRUCTUR 
Tridachione, a propionate-derived siete of the opisthbranch 
molluse Tridachiella diomedea, 3:31475 
METACERCARIAE 
See LARVAE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
METAL INDUSTRY/CHEMICAL EFFLUENTS 
Heavy metal pollution from spillage at ore smelters and mills. 
Final report Jun 72-Oct 74, 3:31871 (PB-272639) 
METAL INDUSTRY/ENERGY CONSERVATION 
Test and demonstration of a high performance slot furnace. 
a report, December 1, 1976-June 1, 1977, 3:31265 (COO/ 


METAL INDUSTRY/ENERGY CONSUMPTION 
Industrial International Data Base pilot study: the steel industry. 
First draft, for review, 3:31264 (NP-23048) 
METAL INDUSTRY/FURNACES 
Test and demonstration of a high performance slot furnace. 
re ai report, December 1, 1976-June 1, 1977, 3:31265 (COO/ 


METAL INDUSTRY/MATERIALS RECOVERY 
Impact of the Federal tax code on resource recovery. A 
condensation, 3:31125 (PB-272329) 
METAL INDUSTRY/RESOURCE CONSERVATION 
Impact of the Federal tax code on resource recovery. A 
condensation, 3:31125 (PB-272329) 
METAL-GAS BATTERIES 
See also IRON-AIR BATTERIES 
ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/RESEARCH PROGRAMS 
Lithium-water-air battery project: progress during the months of 
August-November aan ort of prototype Al/air cell), 
3:31083 (UCID-17426-77-8-9-10-11 
METALLOIDS 
See SEMIMETALS 


METALS/ECOLOGICAL CONCENTRATION 


METAL-METAL OXIDE BATTERIES 
See also NICKEL-ZINC BATTERIES 
METAL-METAL OXIDE BATTERIES/DESIGN 
Rechargeable voltaic cell with lead mercury amalgam anode and 
lead peroxide cathode (Patent; lead sulfamate-sulfamic acid 
electrolyte), 3:31077 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/ANODES 
Method for mechanically recharging, refueling a metal halide 
energy — (Patent; metal particles contained in soluble 
en 3:3109 
METAL NONMETAL BATTERIES/DESIGN 
Alkali metal anode-containing cells having electrolytes of 
organometallic-alkali metal salts and organic — (Patent; 
transition metal chalcogenide cathode), 3:31101 
Cell containing chalcogenide cathode, alkali metal anode (and 
solid halo-aluminum alkali metal compound —— (Patent; 
Li/LiAICL,/TiS: is preferred embodiment), 3:31081 
Electric accumulator with a solid electrolyte (Patent; Na/NaB- 
alumina/FeCl, preferred embodiment, operates at 145°C), 
3:31079 
ee electrochemical cell (Patent; Zn/Br2, Cd/Brz), 
3:31082 
Rechargeable aqueous metal-halogen cell (Patent; Zn/Brz or Ie, 
electrolyte contains organic halogen complexing additive), 
3:31086 
Rechargeable electrical energy storage device (Patent; metal/ 
halogen), 3:31078 
METAL-NONMETAL BATTERIES/ELECTROCHEMISTRY 
Electricity generation and storage for residences using Li/T2 
electrochemical engines to augment photovoltaics, 3:30526 (LA- 
UR-77-2330) 
METAL-NONMETAL BATTERIES/ELECTROLYTES 
Alkali metal anode-containing cells having electrolytes of 
organometallic-alkali metal salts and organic solvents (Patent; 
transition metal chalcogenide cathode), 3:31101 
Dendrite-inhibiting electrolytic solution and rechargeable aqueous 
zinc-halogen cell containing the solution (Patent; Zn/Br), 
:31091 


Metal halogen electrochemical cell (Patent; Zn or Cd/Brz), 
3:31092 
Rechargeable aqueous metal-halogen cell (Patent; Zn/Brz or Is, 
electrolyte contains organic halogen complexing additive), 
3:31086 
Two phase electrolytes used as halogen po nt in metal halogen 
secondary cells and batteries (Patent), 3 
METALS 
See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 
RARE EARTHS 
METALS/ABSORPTION SPECTROSCOPY 
Atmospheric enhancement of metal deposition in Adirondack lake 
sediments. Technical completion report, 3:31741 (PB-272730) 
METALS/ACTIVATION ANALYSIS 
Atmospheric enhancement of metal deposition in Adirondack lake 
sediments. Technical completion report, 3:31741 (PB-272730) 
METALS/BIOCHEMICAL REACTION KINETICS 
Behavioral toxicology of metals, 3:32125 
Mechanisms for the biomethylation of metals and metalloids, 
:32127 


METALS/BIOLOGICAL ACCUMULATION 
Aquatic bacterial populations and heavy metals. II. Influence of 
chemical content of aquatic environments on bacterial uptake of 
chemical elements, 3:32079 
Concentration of cadmium, copper, lead, and zinc in six species of 
freshwater clams, 3:32103 
Form and distribution of metals in plants: an overview, 3:31805 
(CONF-750929-) 
Uptake of heavy metals by epiphytic bacteria on Alisma plantago- 
aquatica, 3:32098 
METALS/BIOLOGICAL EFFECTS 
Assay of sperm motility to study the effects of metal ions, 3:32100 
(CONF-750929-) 
Behavioral toxicology of metals, 3:32125 
Carcinogenic effects of metals, 3:32124 
Effects of metals on heme biosynthesis and metabolism, 3:32066 
Metals: we know so much and we know so little (Biochemistry of 
metals), 3:32112 (CONF-750929-) 
METALS/CARCINOGENESIS 
Carcinogenic effects of metals, 3:32124 
METALS/ECOLOGICAL CONCENTRATION 
Distribution of metals in lake sediments of the Adirondack Region 
of New York State, 3:31855 (CONF-750929-) 
Ecological and land-use relationships of toxic metals in Ohio's 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 
Metals: we know so much and we know s0 little (Biochemistry of 
metals), 3:32112 (CONF-750929-) 








METALS/ENVIRONMENTAL EFFECTS 


Metals in the water, sediments, and biota of the Haw and New 
Hope Rivers, North Carolina, 3:31870 (PB-272629) 

Yield and heavy-metal content of several vegetable species grown 
in soil amended with sewage sludge, 3:31806 (CONF-750929-) 

METALS/ENVIRONMENTAL E 

Biological implications of metals in the environment. ERDA 
Symposium Series No. 42, 3:31721 (CONF-750929-) 

Problems in assessing metal effects: a review with commentary on 
the symposium, 3:31723 (CONF-750929-) 

Sediment contamination and benthic macroinvertebrate 
distribution in a metal-impacted lake, 3:32088 

METALS/PERMEABI 
New model notions about hydrogen in metuis, 3:31360 
METALS/ROOT ABSORPTION 

Form and distribution of metals in plants: an overview, 3:31805 

(CONF-750929-) 
METALS/SEDIMENTATION 

Pb?'°-determined sedimentation rate, and accumulation of metals 

in sediments at a station in Chesapeake Bay, 3:31872 
METALS/SOIL CHEMISTRY 

Further examination of the Schubert ion-exchange method as 
applied to soil organic matter-metal ion interactions, 3:31795 
(CONF-750929-) 

METALS/TOXICITY 

Influence of environmental toxicity on the antibacterial activity of 

the alveolar macrophage, 3:32068 (CONF-760927-) 
METALS/TRANSLOCA ON 

Roots of higher plants as a barrier to translocation of some metals 

to shoots of plants, 3:31943 (CONF-750929-) 
METALS/UPTAKE 

Crop uptake of heavy-metal contaminants in fertilizers, 3:31976 
(CONF-750929-) 

Environmental research, 3:31897 (LBL-5299) 

Mathematical model to simulate metal uptake by plants growing in 
soil, 3:31941 (CONF-750929-) 

METAPHASE 
See MITOSIS 
METEORIC WATER/FLUID FLOW 

Constraints on the circulation of meteoric water in hydrothermal 

systems imposed by the solubility of quartz, 3:30691 
METEOROLOGY/DATA ANALYSIS 

Effects of mesoscale weather disturbances on contamination 
concentrations. Fourth technical progress report, August 1, 
1976-October 31, 1977, 3:31731 (COO-2360-5) 

METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANATION/CATALYSTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived oe Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 

ETHANE/BIOSYNTHESIS 

Anaerobic fermentation of agricultural residue: potential for 
improvement and implementation. Final report, 3:30554 (HCP/ 
T2981-07) 

Anerobic fermentation of agricultural residues: potential for 
improvement and implementation. Sixth quarter (third semi- 
annual) progress report, September 16, 1977-December 15, 
1977, 3:30552 (COO/2981- ) 

Biological conversion of biomass to methane. Quarterly progress 
report, June 1-September 30, 1977, 3:30550 (COO-2917-6) 

Biological conversion of biomass to methane. Quarterly progress 
report, 3:30551 (COO/2917-7) 

Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 

Relation between methane production and sulfate reduction in 
bottom muds containing sea water sulfate, 3:30505 

Role of the methanogenic bacteria in the alkylation of arsenic and 
mercury, 3:31957 (CONF-750929-) 

METHANE/FLAMES 
Mass spectrometer study of NO formation in methane-air flames, 
3:30493 (CONF-771015-22) 
Quenching methane flames in fluidized beds, 3:30495 
METHANE/SYNTHESIS 

Preparation of methane (Patent), 3:30501 
METHANOL/DEHYDRATION 

Conversion cf methanol to gasoline components (Patent), 3:30502 
METHANOL/PRODUCTION 

Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and Sasol-type Fischer-Tropsch 
technologies, 3:30033 (FE-2447-9) 

METHANOL/SYNTHESIS 

Evaluation of sulfur-tolerant catalytic processes for producing 
peak-shaving alcohol fuels, 3:30507 (EPRI-AF-687) 

Methanol (Patent; improvement of thermal efficiency in methanol 
synthesis), 3:30508 

METHANOL/USES 
=! line blends: lean misfire limits, 3:31321 (CONF- 
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Application of a new combustion analysis method in the study of 
alternate fuel combustion and emission characteristics, 3:31336 
Combustion of methanol in an automotive gas turbine, 3:31338 
Engine lubricants for use in methanol fueled highway vehicles, 
3:31323 (CONF-771037-) 
Engine performance and exhaust emission characteristics of a 
methanol-fueled automobile, 3:31337 
Engine performance and emissions characterization: gasoline 
versus methanol, 3:31322 (CONF-771037-) 
Solving alcohol fuel problems by engine modification, 3:31324 
(CONF-771037-) 
Solving alcohol fuel problems by fuel modification, 3:31325 
(CONF-771037-) 
METHOXYBENZENE 
See ANISOLE 
METHYL PHENOLS 
See CRESOLS 
PHENYL KETONE 
See ACETOPHENONE 
METHYLBENZENE 
See TOLUENE 
ETHYLENE RADICALS/EXCITED STATES 
Accurate ab initio calculations on the singlet-triplet separation in 
methylene, 3:31472 
ENE RAD 


ICALS 
See METHYLENE RADICALS 
METHYLMERCURY/BIOLOGICAL ACCUMULATION 
Factors affecting whole-body retention of methyl mercury in fish, 
3:31863 (CONF-750929-) 
Occcurrence of methyl mercury in pike and baltic herring from 
the Turku archipelago, 3:32136 
Prolonged retention of methyl mercuy by mallard drakes, 3:32146 
METHYLMERCURY/BIOLOGICAL EFFECTS 
Acute effects of methyl mercury toxicity in channel catfish 
(Ictalurus punctatus) liver, 3:32152 
Degenerative changes in the developing nervous system as a result 
of in utero exposure to methylmercury, 3:32133 
Effect of mercury on bacteria: protection and transmethylation, 
3:31853 (CONF-750929-) 
METHYLMERCURY/CLEARANCE 
Factors affecting whole-body retention of methyl mercury in fish, 
3:31863 (CONF-750929-) 
METHYLMERCURY/ECOLOGICAL CONCENTRATION 
Distribution of mercury in the tissues of freshwater fish, 3:31864 
(CONF-750929-) 
METHYLMERCURY/RETENTION 
Factors affecting whole-body retention of methyl mercury in fish, 
3:31863 (CONF-750929-) 
METHYLMERCURY/TOXICITY 
Effect of dietary cysteine on toxicity, tissue distribution, and 
elimination of methyl mercury in the rat, 3:32113 (CONF- 
750929-) 
Influence of selenium on the distribution of methyl mercury and 
mercury chloride in the pregnant rat, 3:32114 (CONF-750929-) 
METRIC SYSTEM 
Metrication in the Department of Energy weapons complex, 
3:31717 (SAND-77-8775) 
MEXAMINE/RADIOSENSITIVITY EFFECTS 
Comparative study of radioprotective properties of serotonin 
derivatives administered repeatedly prior to gamma irradiation 
(Mice; 900 R), 3:32033 
MEXICO/GEOTHERMAL EXPLORATION 
Preliminary geothermochemical exploration of La Primavera, 
Jalisco, 3:30654 (BNWL-tr-307) 
MEXICO/GEOTHERMAL FIELDS 
Preliminary geothermochemical exploration of La Primavera, 
Jalisco, 3:30654 (BNWL-tr-307) 
MHD CHANNELS/FLOW MODELS 
Slagging MHD generator: a parametric study, 3:31195 (SAND-77- 
1951) 
MHD CHANNELS/MATERIALS TESTING 
Progress in channel development for direct coal fired MHD 
(Mark VI), 3:31196 
MHD CHANNELS/PERFORMANCE TESTING 
Progress in channel development for direct coal fired MHD 
(Mark VI), 3:31196 
MHD CHANNELS/SLAGS 
~——s MHD generator: a parametric study, 3:31195 (SAND-77- 
1951) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
Comparative evaluation of technical and economic indices for 
a a thermionic toppers for steam turbine facilities, 
MHD GENERATORS/ENVIRONMENTAL EFFECTS 
Task summary report V: the design and implementation of an 
environmental monitoring program for ERDA fossil fuel 
facilities, 3:30151 (TID-27935) 
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MHD GENERATORS/MATHEMATICAL MODELS 
Two-dimensional pulverized coal combustor model, 3:30209 
(SAND-77-1973C) 
MHD POWER PLANTS/COMBINED CYCLES 
Evaluation of MHD-thermionic-steam cycles, 3:30739 
MICE/BIOLOGICAL RADIATION EFFECTS 
Delayed radiation injury of gut-exposed and gut-shielded mice. II. 
The decrement in life span, 3:32006 (LA-6717-MS(Vol.2)) 
MICE/CONTAMINATION 
Ecological and land-use relationships of toxic metals in Ohio's 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 
MICE/IMMUNOSUPPRESSION 
Immune response in aged mice exposed to lead, 3:32141 
MICELLAR SYSTEMS 


See also COLLOIDS 
MICELLAR SYSTEMS/ELECTRON-POSITRON COLLISIONS 
Determination of critical micelle concentrations in micellar and 
—— micellar systems by positron annihilation techniques, 
331474 
MICHIGAN/OIL SHALE DEPOSITS 
Energy from in situ processing of Antrim oil shale. Monthly 
technical progress report, January 1978, 3:30320 (FE-2346-21) 
Oil shale programs. Seventh quarterly report, July 1977- 
tember 1977, 3:30321 (SAND-78-0045) 
MICROELECTRONIC CIRCUITS/ELECTRIC CONTACTS 
Aluminum wire to thick film connection [for] high temperature 
operation, 3:30663 (SAND-77-1711C) 
MICROPROCESSORS/PROGRAMMING LANGUAGES 
Design and implementation of a high-level language for a 
programmable frame buffer, 3:32524 (UCID-17745) 
MICROWAVE EQUIPMENT/PERFORMANCE TESTING 
Microwave-vacuum drying system (MIVAC). Progress report 
No. 2, September-November 1976, 3:31266 (TID-27933) 
MICROWAVE POWER TRANSMISSION 
Design and analysis of a 5000-MW GaAIAs satellite power 
system, 3:30564 
MICROWAVE POWER TRANSMISSION/ENVIRONMENTAL 
IMPACTS 
Space-borne power conversion into a microwave beam and its 
impact on the environment of the upper atmosphere, 3:30775 
MICROWAVE POWER TRANSMISSION/STATISTICS 
Statistics of the radiated field of a space-to-earth microwave 
wer transfer system, 3: ope (N-77-30314) 
MICROWAVE RADIATI ON 
Photon compression in poe ng 3:32312 (UCID-17414) 
TLANTIC RIDGE/BASALT 


MID-A 
mixing at mid-ocean ridges: evidence from DSDP legs 45 
and 46, 3:30684 

MILKY WAY/RADIOWAVE RADIATION 

Noe galactic emission below 10 MHz, 3:32195 (N-77- 

1 

MILKY WAY/X RADIATION 

Research in space science and technology. Semiannual progress 


——— 3:32191 se 77-30143) 
INDUSTR 


See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY/ENVIRONMENTAL IMPACTS 
Appalachian mineral resource development: environmental 
factors, 3:31121 (EPA-600/9-77-018) 
MINERAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Appalachian mineral resource development: environmental 
factors, 3:31121 (EPA-600/9-77-018) 
WASTES/DRYING 


Dewatering tailings and coal fines by centrifugation, 3:30168 
(CONF-7710110-) 


See also FELDSPARS 
GARNETS 
GYPSUM 
MINERALS/CATALYTIC EFFECTS 
Basic studies of coal pyrolysis and hydrogasification. Quarterly 
rogress report, October 1, 1977-December 31, 1977, 3:30106 
(FE-MIT.2295T26-4) 
Bench scale coal liquefaction studies. Final reports, February 
1978, 3:30073 (EPRI AF-612) 
Miscellaneous autoclave liquefaction studies, RP-779-7, 3:30075 
(EPRI-AF-612) 
MINERALS/CHEMICAL COMPOSITION 
Active metamorphism in the Salton Sea geothermal field, 
California: mineralogical and mineral chemical changes with 
depth and temperature in sandsione, 3:30689 
Water-rock ratios and fluid mixing in the Salton Sea Geothermal 
Field, 3:30659 


MOLLUSCS/AQUACULTURE 


MINERALS/PRECIPITATION 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
MINERALS/ROCK-FLUID INTERACTIONS 
Water-rock ratios and fluid mixing in the Salton Sea Geothermal 
Field, 3:30659 
MINERALS/SOLUBILITY 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
MINES 
See also COAL MINES 
MINES/ROOFS 
Mine roof support (Patent), 3:31563 
G EQUIPMENT/LIGHTING SYSTEMS 
North American Coal Corporation's Illumination Program, 
3:30159 (CONF-77 1024-4) 
MIRRORS/MECHANICAL PROPERTIES 
Thermomechanical behavior of polyvinyl] butyral film and its 
effect on focal stability of a solar mirror-laminate, 3:30634 
(SAND-77-1850) 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
Improved oil-recovery methods, 3:30247 (CONF-760585-2) 
MISSILES/CIVIL DEFENSE 
Defense of cities by antiballistic missiles, 3:32535 
MISSISSIPPI/ AGRICULTURAL WASTES 
Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 
MISSISSIPPI RIVER/SEDIMENTS 
Sorption and release of mercury by Mississippi River sediment as 
affected by pH and redox potential, 3:31861 (CONF-750929-) 
URI/HYDROELECTRIC POWER 


Water resource appraisals for hydroelectric licensing, Upper 
White River Basin, Missouri-Arkansas. Planning status report, 
3:30513 (TID-28199) 

MISSOURI/SEISMIC SURVEYS 

New Madrid seismotectonic study. Activities during fiscal year 

1977, 3:32182 (NUREG-0379 
MITOCHONDRIA/MEMBRANE TRANSPORT 

Uptake of Ca** and Mn”* by rat liver submitochondrial particles 

(“Ca and **Mn tracers), 3:31928 (UR-3490-1237) 
MITOSIS 

Reduction in the degree of H4 acetylation during mitosis in 

Chinese hamster cells, 3:31916 
MITOSIS/BIOLOGICAL RADIATION EFFECTS 

Bradykinin stimulation of mitotic activity of bone marrow and 
thymus cells of irradiated mice (X radiation), 3:32015 

Retarded mitosis of root meristem cells of PEA seedlings exposed 
to gamma radiation at the S and Gz phases of the mitotic cycle, 
3:31999 


MOBIL M-GASOLINE PROCESS 
See also GASOLINE 
SYNTHETIC FUELS 
MOBIL M-GASOLINE PROCESS/CATALYSTS 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline, 3:30496 (FE-2276-20) 
MOBIL M-GASOLINE PROCESS/COMPARATIVE 
EVALUATIONS 
Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and Sasol-type Fischer-Tropsch 
technologies, 3:30033 (FE-2447-9) 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 


OLDS 
See FUNGI 

MOLECULAR BEAMS/ENERGY SPECTRA 

Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral beams), 3:32322 (LBL-5299) 

MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES/RESEARCH PROGRAMS 

Physics Division annual progress report for period ending June 30, 

1977 (ORNL), 3:32240 (ORNL-5306) 
MOLLUSCS/AQUACULTURE 

Development of bivalves belonging to the genus corbicula, 
3:31852 (ORNL-tr-4587) 

Interactions of Corbicula sp. with power plants (Power plant 
condenser fouling by clams, use of waste heat for control of 
fouling by clams, and use of thermal effluents in clam 
aquaculture), 3:31891 (CONF-771043-3) 





MOLLUSCS/CONTAMINATION 


MOLLUSCS/CONTAMINATION 
Availability of sediment-bound cobalt, silver, and zinc to a 
it-feeding clam (Co, /sup 110m/Ag, Zn, Macoma 
thica), 3:31886 (CONF-750929-) 
MOLLUSCS/GROWTH 

Ecological studies on the bivalve “Seta shijimi” of Lake Biwa. II. 

Growth habits, 3:31850 (ORNL-tr-4589) 
MOLLUSCS/IMPINGEMENT 

Interactions of Corbicula sp. with power plants (Power plant 
condenser fouling by clams, use of waste heat for control of 
fouling by clams, and use of thermal effluents in clam 
aquaculture), 3:31891 (CONF-771043-3) 

MOLLUSCS/MORTALITY 
Young of Mashijimi, Corbicula leana, 3:31851 (ORNL-tr-4588) 
MOLLUSCS/POPULATION DYNAMICS 

Ecological studies of Corbicula leana Prime. I. On the 
reproductive season and growth, 3:31849 (ORNL-tr-4590) 

Interactions of Corbicula sp. with power plants (Power plant 
condenser fouling by clams, use of waste heat for control of 
fouling by clams, and use of thermal effluents in clam 
aquaculture), 3:31891 (CONF-771043-3) 

MOLLUSCS/REPRODUCTION 

Development of bivalves belonging to the genus corbicula, 
3:31852 (ORNL-tr-4587) 

Ecological studies of Corbicula leana Prime. I. On the 
reproductive season and growth, 3:31849 (ORNL-tr-4590) 
Young of Mashijimi, Corbicula leana, 3:31851 (ORNL-tr-4588) 

MOLTEN METAL-WATER REACTIONS 

Fuel-coolant interactions. Some basic studies at the UKAEA 
Culham Laboratory (LMFBR), 3:31025 (PNC-N-251-76- 
12(Vol.1)) 

Simulation experiment and analysis on the effects of in-coherence 
in fuel coolant interaction (LMFBR), 3:31024 (PNC-N-251-76- 
12(Vol.1)) 

MOLTEN METAL-WATER REACTIONS/TIME 

DEPENDENCE 

Millisecond-period meltdown experiments on prompt-burst effects 
and molten-tin-water dropping experiments (LMFBR), 3:31030 
(PNC-N-251-76-12(Vol.2)) 

MOLTEN SALTS/SOLVENT PROPERTIES 

Effects of various pyrolysis conditions on the release of products 

from Green River oil shale, 3:30328 (LA-7118-T) 
MOLYBDENUM/CATALYTIC EFFECTS 

Chemistry of lignite liquefaction. Quarterly report, July- 
September 1977, 3:30087 (FE-2211-7) 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Monthly technical progress report, 
January, 3:30086 (FE-2038-21) 

MOLYBDENUM/ECOLOGICAL CONCENTRATION 

Trace metals in ecosystems: relationships of the residues of 
copper, molybdenum, selenium, and zinc in animal tissues to 
those in vegetation and soil in the surrounding environment, 
3:31808 (CONF-750929-) 

MOLYBDENUM/MATERIALS TESTING 

se 5 a bombardment test of JT-60 magnetic limiter plate, 
MOLYBDENUM/MECHANICAL PROPERTIES 

Effect of small amounts of hydrogene on mechanical properties of 

lycristalline molybdenum, 3:31402 
MOLYBDENUM ALLOYS 
See also STAINLESS STEEL-316 

MOLYBDENUM ALLOYS/DUCTILE-BRITTLE 

TRANSITIONS 

7 solubility and embrittlement in Nb-V, Nb-Mo and Nb- 
Ta alloys (Nb-5 V, Nb-5 Mo, Nb-3 Ta), 3:31395 

MOLYBDENUM ALLOYS/EMBRITTLEMENT 

Hydrogen solubility and embrittlement in Nb-V, Nb-Mo and Nb- 

Ta alloys (Nb-5 V, Nb-5 Mo, Nb-3 Ta), 3:31395 
MOLYBDENUM ALLOYS/FABRICATION 

High strength Sn-Mo-Nb-Zr alloy tubes and method of making 
same (Patent; 2.5 to 4.0 wt% Sr, 0.5 to 1.5% Mo, 0.5 to 1.5% 
Nb, bal Zr), 3:31349 

MOLYBDENUM ALLOYS/ULTRASONIC TESTING 

Ultrasonic attenuation as a function of heat treatment and grain 

size in 79Ni-6Mo-15Fe alloy, 3:31353 (SAND-78-0144) 
MOLYBDENUM CARBIDES/THERMAL CONDUCTIVITY 

Study of uranium-plutonium carbide-based fuel simulating high 

burnup, 3:31421 
MOLYBD COMPOUNDS/CRYSTAL STRUCTURE 

Absolute configurations of organometallic compounds. III. 
Structure and absolute configuration of the square-pyramidal 
complex [(+)s79-(CsHs)Mo(CO).(NN*)]PFe(NN* = Schiff base 
derived from pyridine-2-carbaldehyde and (S)-(-)-a- 

henylethylamine), 3:31476 
MOLYBDENUM IONS/EMISSION SPECTRA 

Density sensitive lines from selected members of the sodium-like 

isoelectronic sequence, 3:32323 (NRL-MR-3682) 
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MOLYBDENUM SELENIDES/MAGNETIC PROPERTIES 
Neutron diffraction study of —— order in the ternary 
superconductor ErMo¢Ses, 3:31428 (BNL-23450) 


MOLYBDENUM SELENIDES/SUPERCONDUCTIVITY 

Neutron diffraction study of oy order in the ternary 

superconductor ErMog¢Ses, 3: 
MONEL/PERMEABILITY 
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Mobile dislocation — of hydrogen and hydrogen 
embrittlement, 3:3138 
MONITORING 
See also RADIATION MONITORING 
MONITORING/EQUIPMENT 
Instrumentation development, 3:31737 (LBL-5299) 
MONITORING/MANUALS 
Instrumentation development, 3:31737 (LBL-5299) 
MONITORING NETWORK 
See MONITORING 
MONJU REACTOR/PLANNING 
Progress report on fast breeder reactor development in Japan. 
October 1975-January 1976, 3:30877 (PNC-N-251-76-26) 
MONKEYS/BIOLOGICAL RADIATION EFFECTS 
Effectiveness of ATP, antibiotics and vitamins during long-term 
irradiation of monkeys (Gamma radiation; kanamycin; oletetrin, 
oxacillin; ampicillin; 1 ere minute), 3:32031 
MONTANA/COAL DEPOS 
Preliminary report on 1976 drilling of coals in Campbell and 
Sheridan counties, Wyoming; and Big Horn, Dawson, McCone, 
Richland, Roosevelt, Rosebud, Sheridan, and Wibaux counties, 
Montana, 3:30156 (USGS-OFR-77-283) 
MONTANA/COAL INDUSTRY 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Final report, Parts 
I and II, 3:30225 (NP-23025) 
MONTANA/ENERGY DEMAND 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Final report, Parts 
I and II, 3:30225 (NP-23025) 
MONTANA/GROUND WATER 
Hydrogeologic conditions and projections related to mining near 
re southeastern Montana. Bulletin 102, 3:30162 (NP- 
22832 
MONTANA/HYDROLOGY 
Hydrogeologic conditions and projections related tc :nining near 
Colstrip, southeastern Montana. Bulletin 102, 3:30162 (NP- 
22832) 
MONTANA/RESOURCE ASSESSMENT 
Western gas sands project status report, 3:30300 (NVO/0655-100) 
MOORIN S/DESIGN 
Self-contained mooring system for a drill ship (Patent), 3:31565 
MORTARS/CHEMISORPTION 
Forecasting the gradient of a seam’s hydrofracture, 3:30305 
MOS TRANSISTORS/RADIATION HARDENING 
Study of radiation shielding requirements for n-MOS devices on 
the Exosat spacecraft. Final report, 3:31700 (N-77-29195) 
MOS TRANSISTORS/SHIELDING 
Study of radiation shielding requirements for n-MOS devices on 
the Exosat spacecraft. Final report, 3:31700 (N-77-29195) 
MOUND LABORATORY/RADIATION MONITORING 
Stability of plutonium contaminated sediments in the Miami-Erie 
Canal (Mound Facility, Ohio, radioactive effluents monitoring), 
3:31786 (MLM-2483) 
MOUND LABORATORY/RADIOACTIVE WASTE 
MANAGEMENT 
Stability of plutonium contaminated sediments in the Miami-Erie 
Canal (Mound Facility, Ohio, radioactive effluents monitoring), 
3:31786 (MLM-2483) 
MTR REACTOR/FUEL ELEMENTS 
Radiographic control of Materials Testing Reactor fuel on x-ray 


ony 30988 
MUCOSA 


See MUCOUS MEMBRANES 
MUCOUS MEMBRANES/BIOCHEMICAL REACTION 
KINETICS 
Study of the rhealogic properties of canine tracheal mucous 
secretions and their relationship with tracheal mucociliary 
clearance, 3:31973 (UR-3490-1336) 
MUCOUS MEMBRANES/PHYSIOLOGY 
Study of the rhealogic properties of canine tracheal mucous 
secretions and their relationship with tracheal mucociliary 
clearance, 3:31973 (UR-3490-1336) 
MULE DEER 
See DEER 
MULTIPLE PRODUCTION/TRANSVERSE MOMENTUM 
Phenomenology of high p/sub T/ scattering (Review), 3:32227 
(BNL-50598 
MULTIWIRE PROPORTIONAL CHAMBERS/READOUT 
SYSTEMS 
Delay line proportional chambers for the Fermilab external muon 
identifier, 3:31690 (LBL-6776) 
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MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/RECYCLING 
An investigation of the effects of density, size and shape upon the 
air classification of municipal type solid waste. Final report, 
3:31276 (AD-A-045045) 
MUNICIPAL WASTES/SEPARATION PROCESSES 
An investigation of the effects of density, size and shape upon the 
air classification of municipal type solid waste. Final report, 
3:31276 (AD-A-045045) 
MUNITIONS 
See ORDNANCE 
MUON DETECTION/MULTIWIRE PROPORTIONAL 
CHAMBERS 
Delay line iia an chambers for the Fermilab external muon 
identifier, 3:31690 (LBL-6776) 
MUONS/LEPTONIC DECAY 
SU(4) x U(1) gauge theory: III. New approach to caribbo mixing 
Period covered: November 17, 1976-August 16, 1977, 3: 32236" 
(RLO/2230/T4-183) 
MUONS/MULTIPLE PRODUCTION 
Dimuon and trimuon production in high energy neutrino and 
antineutrino interactions (30 to 220 GeV, cross sections, 
preliminary results), 3:32214 (BNL-50598) 
MUONS/PAIR PRODUCTION 
Dimuon and trimuon production in high energy neutrino and 
antineutrino interactions (30 to 220 GeV, cross sections, 
preliminary results), 3:32214 (BNL-50598) 
MUSCLES/METABOLISM 
Metabolic changes in rat muscle tissue with separate and 
combined exposure to iodine-131 and strontium-89, 3:32043 
MUSCLES/RADIONUCLIDE KINETICS 
Rate of spontaneous excretion of incorporated radioactive 
ruthenium (Rats, '®Ru), 3:32054 
MUSSELS 
See MOLLUSCS 
MUTAGENESIS/GENETIC CONTROL 
Cell-mediated mutagenesis and cell transformation by chemical 
carcinogens, 3:32065 (CONF-77061 19-1) 
MUTAGENS 
See also EMS 
MUTAGENS/BIOASSAY 
Chemical and mutagenic analysis of water samples, 3:31436 (IS-M- 
126) 
MUTAGENS/BIOLOGICAL EFFECTS 
Tradescantia stamen hair: an introduction to the — and its use 
as a monitor atmospheric pollutants (SO2, NOs, Os, 1,2- 
dibromoethane, ethyl methanesulfonate), 3: 310 c (BNL- 23829) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
GENOME MUTATIONS 
MUTATIONS/HEALTH HAZARDS 
Mutagenicity and water chlorination: prospect and perspective, 
3:31934 (CONF-77 1070-7) 
MUTATIONS/MATHEMATICAL MODELS 
Study of mathematical models of mutation and selection in multi- 
locus systems. Annual progress report, December 1, 1976- 
November 30, 1977, 3:31935 (COO-2472-3) 
Study of mathematical models of mutation and selection in multi- 
locus systems, 3:31936 (COO-2472-4) 
MUTATIONS/TOXICITY 
Mutagenicity and water chlorination: prospect and perspective, 
3:31934 (CONF-77 1070-7) 


NAPHTHA/AROMATIZATION 
Processing heavy reformate feedstock (Patent), 3:30270 
NAPHTHA/MASS SPECTROSCOPY 
Upgrading of coal liquids. Monthly technical progress report, 
3:30091 (FE-2566-10) 
NAPHTHA/REFORMER PROCESSES 
Alkylaromatic hydrocarbon dealkylation process (Patent), 3:30275 
NAPHTHALENE/ABSORPTION SPECTROSCOPY 
Preliminary results from second-derivative absorption 
po applied to monitoring of PNA, 3:31726 (CONF- 
i. 
NAPHTHALENE/BIOLOGICAL ACCUMULATION 
Accumulation of '*C-1-naphthalene by an oceanic and an 
Estuarine copepod during long-term exposure to low-level 
concentrations, 3:32109 
NAPHTHALENE/PHOSPHORESCENCE 
Room temperature phosphorescence of aromatic hydrocarbons in 
aqueous micellar solutions, 3:31478 


NATURAL GAS/SUPPLY AND DEMAND 


NAPHTHALENE/SPECTRA 
Raman spectroscopy with tunable UV lasers: the enhancement of 
B;/sub g/ vibrations due to the vibronically perturbed B2/sub 
u/(S:) and B;/sub u/(S2) excited states of crystalline 
naphthalene, 3:31479 
NASA 
(National Aeronautics and Space Administration.) 
NASA/RESEARCH PROGRAMS 
Satellite Power System (SPS) concept development and 
evaluation program plan, July 1977-August 1980, 3:30562 
(DOE/ET-0034) 
NASA/WIND TURBINES 
Experimental data and theoretical analysis of an operating 100 kW 
wind turbine, 3:30702 (DOE/NASA/1028-78/15) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENVIRONMENTAL POLICY ACT/LEGAL 
ASPECTS 
Shipment by air of plutonium and highly enriched uranium: State 
of New York vs. Nuclear Regulatory et al., 3:30391 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION/NUMERICAL SOLUTION 
Numerical simulation of natural convection in closed containers 
by a fully implicit method, 3:31611 
NATURAL DRAFT COOLING TOWERS/AERODYNAMICS 
Air flow in dry natural-draft cooling towers subject to wind. Final 
report, 3:30726 (TID-28143) 
Wind effects on tower flow, with emphasis on heat-exchanger 
losses, 3:30725 (TID-27923) 
NATURAL DRAFT COOLING TOWERS/PERFORMANCE 
Air flow in dry natural-draft cooling towers subject to wind. Final 
report, 3:30726 (TID-28143) 
Explanation of the reported inversion effect at Grootvlei, 3:30724 
(TID-27918) 
Wind effects on tower flow, with emphasis on heat-exchanger 
losses, 3:30725 (TID-27923) 
NATURAL DRAFT COOLING TOWERS/TEMPERATURE 
EFFECTS 
Explanation of the reported inversion effect at Grootvlei, 3:30724 
(TID-27918) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/AVAILABILITY 
Energy situation in the Community: situation 1976, outlook 1977 
(Booklet), 3:31163 
NATURAL GAS/CHARGES 
National Gas Survey report to the Federal Power Commission by 
the Transmission, Distribution and Storage Technical Advisory 
Task Force on Rate Design, 3:30308 (TID-28126) 
NATURAL GAS/COMBUSTION 
Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 
NATURAL GAS/COMPARATIVE EVALUATIONS 
Industrial coal use: economics and pollution control, 3:30222 
(CONF-7710110-) 
NATURAL GAS/CONDENSATES 
Evaluating the explosion-proof parameters of gas-air mixtures 
containing hydrocarbon condensate vapors, 3:30316 
NATURAL GAS/DESULFURIZATION 
Ekofisk gas production offshore and processing at the Emden 
plant, 3:30303 
NATURAL GAS/ENERGY MODELS 
Higher energy prices and the supply of natural gas, 3:31172 
NATURAL GAS/FORECASTING 
Ozarks Region energy alternatives study. Working Paper IV. 
Assessment of natural gas supply, 3:31171 (NP-22948) 
NATURAL GAS/INFORMATION 
Staff handbook on natural gas, 3:31173 
NATURAL GAS/MARITIME TRANSPORT 
Tanker for liquified and/or compressed gas (Patent), 3:31562 
NATURAL GAS/ORIGIN 
Relation between isotopic composition of argon and carbon in 
natural gases, 3:30301 (N-77-30680) 
NATURAL GAS/PRODUCTION 
Economics of crude oil and natural gas costs of adding production 
(1960-75), 3:30285 
Natural gas from geopressured aquifers, 3:30304 
NATURAL GAS/RESERVES 
Economics of crude oil and natural gas costs of adding production 
(1960-75), 3:30285 
NATURAL GAS/SEPARATION PROCESSES 
Ekofisk gas production offshore and processing at the Emden 
plant, 3:30303 
NATURAL GAS/SUPPLY AND DEMAND 
Ozarks Region energy alternatives study. Working Paper IV. 
Assessment of natural gas supply, 3:31171 (NP-32948) 





NATURAL GAS/UNDERGROUND STORAGE 


NATURAL GAS/UNDERGROUND STORAGE 
Controlling the air-tightness of underground gas reservoirs in 
depleted gas fields, 3:30318 
Use of petroleum for drying the oT, zone of gas wells and 
rendering it water-repellent, 3:3031 
NATURAL GAS DEPOS 
See also GAS CONDENSATE FIELDS 
NATURAL GAS DEPOSITS/EVALUATION 
Hydrocarbon evaluation proposed southeastern New Mexico 
radioactive material —— site Eddy County, New Mexico. 
Volume I. Discussion, 3:30419 (SAND- 77-1033(Vol.1)) 
Hydrocarbon evaluation proposed southeastern New Mexico 
radioactive material storage site Eddy County, New Mexico. 
Volume II. Exhibits (Maps only), 3:30420 (SAND-77- 
7033(Vol.2)) 
NATURAL GAS DEPOSITS/GEOCHEMICAL SURVEYS 
Se of the ground water of the West Siberian 
leum-gas basin, 3:30246 
NA L GAS DEPOSITS/LEASES 
Probability distribution of bids on outer continental shelf oil and 
leases, 3:30296 (LA-7190-MS) 
NA L GAS DEPOSITS/MARINE SURVEYS 
OTC 3128: development of an Experimental Marine Sediment 
Instrumention System, 3:30239 (SAND-78-0059C) 
NATURAL GAS DEPOSITS/RESERVES 
New look at domestic petroleum resources (USGS systematic data 
collection and evaluation), 3:31170 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/CATHODIC 
PROTECTION 
Changes in Feerereaton protection parameters in central Asian 


NATURAL GA GAS] DISTRIBUTION SYSTEMS/EVALUATION 
Indicators for evaluating non-uniformity in gas supply, 3:30314 
a GAS DISTRIBUTION SY TERS) FINANCIAL 
ATA 
Statistics of interstate natural gas pipeline companies, 1975, 
3:30307 (FPC-S-257) 
NATURAL GAS FIELDS/OFFSHORE OPERATIONS 
Ekofisk production offshore and processing at the Emden 
lant, 3:30303 
NA L GAS FIELDS/WELL SPACING 
Effect that the size of gas-bearing seam stripping has on gas well 
roductivity, 3:30306 
NA’ GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/ECONOMETRICS 
Higher energy prices and the supply of natural gas, 3:31172 
NA L GAS INDUSTRY ANCIAL DATA 
Statistics of interstate natural gas pipeline companies, 1975, 
3:30307 (FPC-S-257) 
NATURAL GAS INDUSTRY/INFORMATION 
Staff handbook on natural gas, 3:31173 
NATURAL GAS INDUSTRY/MANAGEMENT 
Staff handbook on natural gas, 3:31173 
NATURAL GAS INDUSTRY/REGULATIONS 
Simulation study of MER for gas-water reservoirs, 3:30312 (LA- 
6866-MS) 
NATURAL GAS PROCESSING PLANTS/ENERGY 
CONSUMPTION 
Pollution abatement energy usage of gas treating and processing 
lants, 3:30302 
NA GAS WELLS/EXPLOSIVE STIMULATION 
— o” Blanco: site restoration. Final report, 3:31713 (PNE- 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Hydraulic fracturing technique (Patent), 3:30251 
LLL Gas Stimulation Program. Quarterly progress report, 
October-December 1977, 3:30310 (UCRL-50036-77-4) 
NATURAL GAS WELLS/MICROEMULSION FLOODING 
Displacement of residual condensate by flooding with a 
hydrocarbon micellar solution, 3:30311 
NATURAL GAS WELLS/PRODUCTION 
Simulation study of MER for gas-water reservoirs, 3:30312 (LA- 
6866-MS) 
NATURAL RADIOACTIVITY 
~~ ~ ified naturally occuring radioisotopes only; not for 
GROUND RADIATION.) 
NATURAL RADIOACTIVITY/DOSIMETRY 
Environmental dosimetry (Natural environmental and reactor site 
dosimetry), 3:31784 (HEDL-SA-1237) 
NATURAL STEAM 
(Use for geothermal steam that contains incondensible gases (typically 
CO, and H2S) with minor amounts of other gases.) 
NATURAL STEAM/ORIGIN 
“a partition coefficients applied to the conditions of 
ermal steam formation, 3:30647 
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NATURAL STEAM/PRODUCTION 
Steam production at the Geysers, California, comes from liquid 
water near the well bottoms, 3:30649 
NEODYMIUM 150/ROTATIONAL STATES 
Lifetimes of ground-band states in '4°Nd (Lifetimes, B(E2) 
values), 3:32270 (ORNL-5306) 
DYMIUM 150 TARGET/NEON 20 REACTIONS 
Nonstatistical effects in the decay of the compound nucleus !°Yb, 
3:32277 (ORNL-5306) 
NEODYMIUM CHLORIDES/CHEMICAL REACTIONS 
Synthesis of new rare earth metallocarboranes. Final report, 
3:31470 (RLO/2227/T 1-13) 
NEODYMIUM LASERS/OSCILLATION MODES 
TEMooNd: glass laser, 3:31605 
NEODYMI LASERS/REVIEWS 
High-power lasers for thermonuclear fusion: a comparative 
review, 3:32473 
NEODYMIUM LASERS/USES 
rt) testing using laser energy deposition, 3:31619 (UCRL- 
9 
NEOMYCIN 
See ANTIBIOTICS 
NEON/NEUTRINO REACTIONS 
Dilepton production by neutrinos in neon, 3:32215 (BNL-50598) 
NEON 20 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Strongly damped collisions involving medium-mass targets. 
Multiplicity and energy of gamma rays (165-MeV 7°Ne + 
®Cu), 3:32261 (ORNL-5306 
NEON 20 REACTIONS/ELASTIC SCATTERING 
2°Ne + 7°8Pb elastic and inelastic scattering at 131 MeV 
(Coupled-channels analysis of angular distributions), 3:32285 
(ORNL-5306) 
NEON 20 REACTIONS/FUSION REACTIONS 
Nonstatistical effects in the decay of the compound nucleus !”°Yb, 
3:32277 (ORNL-5306) 
NEON 20 REACTIONS/INELASTIC SCATTERING 
2°Ne + 7°®Pb elastic and inelastic scattering at 131 MeV 
(Coupled-channels analysis of angular distributions), 3:32285 
(ORNL-5306) 
NEON 20 REACTIONS/MANY-NUCLEON TRANSFER 
REACTIONS 
ly inelastic and other reactions of ?°Ne with **Ti and Zr, 
3:32262 (ORNL-5306) 
NEON 22 REACTIONS/INELASTIC SCATTERING 
Mutual excitation of 7*Ne and '°Te in inelastic scattering (93.5 
MeV: angular distributions), 3:32266 (ORNL-5306) 
NEON FLUORIDES/EXCITED STATES 
Ionic excited states of Ne2F, 3:31460 
NEON IONS/BIOLOGICAL RADIATION EFFECTS 
Irradiation damage in hamster lungs (X Radiation, neon ions; 500 
to 1500 Rads), 3:32003 (CONF-760927-) 
NEOPLASMS 
See also CARCINOMAS 
Effects of benzoflavones on polycyclic hydrocarbon metabolism 
and skin tumor initiation, 3:32156 
Infidelity of translation of encephalomyocarditis viral RNA with 
tRNA from human malignant trophoblastic cells, 3:31931 
NEOPLASMS/BIOLOGICAL EFFECTS 
Serum-copper and serum-zinc levels in dogs and humans with 
neoplasia, 3:31944 (CONF-750929-) 
NEOPLASMS/METABOLISM 
Argonne National Laboratory 60 inch cyclotron (Isotope 
production for radiopharmaceutical preparation), 3:31954 
NEOPLASMS/RADIOINDUCTION 
Effects of different doses of **'I on spontaneous and radiation- 
induced development of mammary gland tumors in rats (X 
— 50, 100, 500, 1000, and 200,000 rad doses; rats), 
2027 
Long-term sequelae of long-wave x-irradiation (10 and 17 keV) of 
rats, 3:32018 
Thorotrastoma in the brain, in a patient with a brain injury 
(Delayed radiation effects following use of thorotrast as contrast 
- media for radiographic study), 3:32049 (ORNL-tr-4542) 
PA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM/SOLVENT EXTRACTION 
Thermoselectivity of trialkyl phosphates in reactions to extract 
uranium and transuranium elements from nitric acid solutions, 
3:31450 (ORNL-tr-4566) 
NERVE CELLS/PATHOLOGICAL CHANGES 
Effect of total-body x-irradiation on microscopic and 
Serr structures of autonomic nervous system cells, 
NERVOUS SYSTEM 
See also AUTONOMIC NERVOUS SYSTEM 
CENTRAL NERVOUS SYSTEM 
NERVOUS SYSTEM/BIOLOGICAL RADIATION EFFECTS 
Radiobiology, 3:32010 (DOE-tr-4/5) 
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NERVOUS SYSTEM/PATHOLOGICAL CHANGES 
Degenerative changes in the developing nervous system as a result 
of in utero exposure to methylmercury, 3:32133 
Neurotoxic effects of mercury: a review, 3:32132 
/CEMENT INDUSTR 


Industrial International Data Base. Pilot study: the cement 
industry. Final draft, for review, 3:31263 (NP-23023) 
NETHERLANDS/ENERGY CONSUMPTION 
How industrial societies use energy (Comparative patterns for nine 
countries), 3:31186 (EPRI-EA-707-SY) 
Intensities of energy usage: an international and intertemporal 
comparison, 3:31189 
NETHERLANDS/METAL INDUSTRY 
Industrial International Data Base pilot study: the steel industry. 
First draft, for review, 3:31264 (NP-23048) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURONS 
See NERVE CELLS 
NEUTRAL ATOM BEAM INJECTION/COMPUTER 
CALCULATIONS 
Computer program for parameter stuaies of a neutral injection 
beam line, 3:3243 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
NEUTRAL BEAM SOURCES/ACCELERATORS 
Fabrication and brazing of 120-keV, 65-A, 0.5-sec accelerator grid 
assemblies, 3:32436 
pe ak a BEAM SOURCES/BIOLOGICAL RADIATION 


FFECTS 
Health physics aspects of nuclear radiations from deuterium beam 
injectors, 3:32445 (ORNL/TM-6189) 
NE L BEAM SOURCES/COMPUTER CALCULATIONS 
Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral bewms), 3:32322 (LBL-5299) 
NEUTRAL BEAM SOURCES/CRYOPUMPS 
Design and performance of large cryopumps for high power 
neutral injectors, 3:32492 
Explosion potential of neutral-beam source cryopumps for TFTR, 
4.32476 LBL-7246) 
NEUTRAL BEAM SOURCES/DESIGN 
Design study of a neutral injection system for the JAERI 
Experimental Fusion Reactor (JXFR), 3:32435 
NE L BEAM SOURCES/DIRECT ENERGY 
CONVERTERS 
Experimental and theoretical results of an electrostatic energy 
recovery system for neutral beam injectors, 3:32440 
NEUTRAL BEAM SOURCES/ELECTRODES 
Fabrication and brazing of 120-keV, 65-A, 0.5-sec accelerator grid 
assemblies, 3:32436 
NEUTRAL BEAM SOURCES/GAS FLOW 
ey of cold gas flow patterns in neutral injection systems, 
32439 
NEUTRAL BEAM SOURCES/MAGNET COILS 
Coil design considerations and cost analysis for neutral beam 
magnets, 3:32401 
NEUTRAL BEAM SOURCES/MEASURING INSTRUMENTS 
Optically coupled high voltage isclation amplifier, 3:32477 
(ORNL/TM-6207) 
NEUTRAL BEAM SOURCES/POWER SUPPLIES 
HV switch tube development program: TFTR, 3:32422 
JET additional heating power supply and protection, 3:32423 
Lawrence Berkeley Laboratory power supply system for neutral 
beam source development, 3:32424 
Lawrence Berkeley Laboratory power supply system for TFTR 
neutral beam source development, 3:32425 
Present and future technology of high voltage systems for neutral 
beam injections, 3:32415 (LBL-7261) 
NEUTRAL BEAM SOURCES/RADIATION DOSES 
Health physics aspects of nuclear radiations from deuterium beam 
injectors, 3:32445 (ORNL/TM-6189) 
NE L BEAM SOURCES/RESEARCH PROGRAMS 
Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral beams), 3:32322 (LBL-5299) 
NEUTRAL BEAM SOURCES/SIMULATION 
Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral beams), 3:32322 (LBL-5299) 
NEUTRAL BEAM SOURCES/TEST FACILITIES 
Computer based diagnostic and control system for a 120 keV 
neutral beam test stand, 3:32437 
NEUTRAL BEAM SOURCES/VACUUM SYSTEMS 
Development of a liquid helium cooled cryopumping system for 
a pumping service in neutral beam injection systems, 


NTS 
(Neutral currents occur in a process where a lepton scatters off 
another particle, does not change its charge, and a heavy neutral 
particle is exchanged between the lepton and the particle from 
which it scatters.) 


NEUTRON SOURCES/ENERGY LOSSES 


NEUTRAL CURRENTS/ELECTRON-PROTON 

INTERACTIONS 

Experiments with polarized electron beams at SLAC (Cross 
sections, parity nonconservation), 3:32212 (ANL-HEP-CP-77- 
45) 

NEUTRINO REACTIONS 
Dilepton production by neutrinos in neon, 3:32215 (BNL-50598) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/DEEP INELASTIC 

SCATTERING 

New results in high energy neutrino physics (Cross sections, 
charged and neutral currents, resonances, exotics), 3:32216 
(BNL-50598) 

NEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Multilepton production by neutrinos and antineutrinos: charm, 
charm changing neutral currents and new flavors, 3:32217 
(BNL-50598) 

New results in high energy neutrino physics (Cross sections, 
charged and neutral currents, resonances, exotics), 3:32216 
(BNL-50598) 

NEUTRINO-NUCLEON INTERACTIONS/MULTIPLE 

PRODUCTION 

Dimuon and trimuon production in high energy neutrino and 
antineutrino interactions (30 to 220 GeV, cross sections, 
preliminary results), 3:32214 (BNL-50598) 

NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL- 

CURRENT INTERACTIONS 

Review of v interactions at intermediate energies, 3:32218 (BNL- 
50598) 

NEUTRON DETECTION/NUCLEAR EMULSIONS 

SSTR and emulsion techniques and their applications for FBR, 

LWR, and MFER programs, 3:31693 (HEDL-SA-1279) 
NEUTRON DETECTION/PLASTIC SCINTILLATION 

DETECTORS 

Efficiency of plastic scintillation detector over 5 to 25 MeV 
energy range, 3:32241 (ORNL-5306) 

NEUTRON DETECTORS/DESIGN 
Uranium fission-rate monitors, 3:30938 (TREE-1141) 
NEUTRON DOSIMETRY/CALORIMETRIC DOSEMETERS 

Calorimetric and ionometric dosimetry for cyclotron produced 

fast neutrons, 3:31696 (COO-3522-23) 
NEUTRON DOSIMETRY/FLOW COUNTERS 

Calorimetric and ionometric dosimetry for cyclotron produced 

fast neutrons, 3:31696 (COO-3522-23) 
NEUTRON DOSIMETRY/MEETINGS 

Proceedings of the first ASTM-Euratom symposium on reactor 
dosimetry, 3:30933 (EUR-5667e/f(Suppl.)) 

NEUTRON DOSIMETRY/SPECTRA UNFOLDING 

Uncertainty analysis of dosimetry spectrum unfolding, 3:31695 
(CONF-771036-9) 

NEUTRON MONITORS/PERFORMANCE 

High flux-fluence measurements in fast reactors, 3:30934 (HEDL- 
SA-1372) 

NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS/CAPTURE 

Empirical predictions of radiative widths for 75 < A < 130, 
3:32265 (ORNL-5306) 

Fine structure of a new M1 giant resonance and the tail of the 
isoscalar E2 giant resonance in 7°*Pb, 3:32280 (ORNL-5306) 

First measurement of separated neutron p-wave strength functions 
for non-zero spin targets, 3:32283 (ORNL-5306) 

Strength functions for p-wave neutron resonances in *°Ca, 3:32253 
(ORNL-5306) 

NEUTRON REACTIONS/COMPOUND-NUCLEUS 

REACTIONS 

Absolute measurement of the ®Li(n,a) cross section in the region 
of the 244-keV resonance, 3:32243 (ORNL-5306) 

NEUTRON REACTIONS/CROSS SECTIONS 

Multi-group cross section sets for shield materials. 100 neutron 
groups and 20 gamma-ray groups in Ps approximation, 3:32294 
(JAERI-M-6928) 

NEUTRON REACTIONS/DATA ANALYSIS 
Evaluated nuclear data file of Th-232, 3:32289 (ANL/NDM-35) 
NEUTRON REACTIONS/KNOCK-OUT REACTIONS 

Cross sections for the 7Li(n,xn) and 7Li(n,n'y) reactions between 

1 and 20 MeV, 3:32249 (ORNL/TM-6247) 
NEUTRON REACTIONS/SCATTERING 
Angular distribution of neutron-proton scattering at 27.3 MeV, 
3:32241 (ORNL-5306) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/ENERGY LOSSES 

Skyshine analysis for the Intense 14 MeV Neutron Source 

Facility, 3:32490 





NEUTRON SOURCES/PERFORMANCE TESTING 


NEUTRON SOURCES/PERFORMANCE TESTING 
Digital si 
7-1845C) 
NEUTRON SOURCES/SIMULATION 
Gasdynamic measurements for the LASL intense neutron source, 
3:32478 (SAND-77-8294) 
NEUTRON TRANSPORT THEORY/RESEARCH PROGRAMS 
Transport and reactor theory. Progress r Pry’ October 1- 
December 31, 1977, 3:30936 (LA-7131- 
NEUTROPHILS/BIOLOGICAL RADIATION EFFECTS 
Relationship between glycogen content of peripheral blood 
leukocytes in different strains of mice and radiosensitivity 
thereof (X radiation), 3:32020 
NEUTROPHILS/RADIOSENSITIVITY 
Relationship between glycogen content of peripheral blood 
leukocytes in different strains of mice and radiosensitivity 
thereof (X radiation), 3:32020 
NEVADA/HYDROTHERMAL SYSTEMS 
Geothermal and geosciences, 3:30643 (LBL-5299) 
NEVADA. UM DEPOSITS 
Uranium abundances and distribution in associated glassy and 
carvan tas rhyolites of the western United States, 3:30336 
TEST SITE/GEOLOGICAL SURVEYS 
an | of reports by U.S. Geological Survey personnel on 
the Nevada Test Site and related subjects, July 1, 1976 to June 
30, 1977, with author and subject indexes, 3: 31821 (USGS-474- 


254) 
NEVADA TEST SITE/GEOPHYSICAL SURVEYS 
Estimate of earth media shear strength at the Nevada Test Site, 
3:32186 (UCRL-52358 
NEVADA TEST SITE/NUCLEAR EXPLOSIONS 
Estimate of residual shear strength around explosion cavities in 
earth media, 3:32187 (UCRL-80393) 
NEVADA TEST SITE/ROCK MECHANICS 
Estimate of residual shear strength around explosion cavities in 
earth media, 3:32187 (UCRL-80393) 
NEW JERSEY/AIR QUALITY 
Monitoring of combustion emission and air a at Jersey City 
total energy demonstration, 3:31729 (CONF-780109-4) 
NEW JERSEY/THERMAL POWER PLANTS 
Monitoring of combustion emission and air a at Jersey City 
total energy demonstration, 3:31729 (CONF-780109-4) 
NEW JERSEY/URBAN AREAS 


Monitoring of combustion emission and air Ra at Jersey City 


total energy demonstration, 3:31729 (CONF-780109-4) 
NEW MEXICO/HOT-DRY-ROCK SYSTEMS 
Hot-dry-rock project of Los Alamos Scientific Laboratory, 
3:30681 (JUEL-1410) 
NEW MEXICO/HYDROLOGY 
Hydrologic investigations of the Los Medanos area, southeastern 
New Mexico, 1977, 3:30418 (SAND-77-1401) 
NEW MEXICO/LAND USE 
Water in the future: 208 and you. Proceedings of the twenty 
= annual New Mexico water conference, 3:31829 (WRRI- 


NEW MEXICO/URANIUM DEPOSITS 
Uranium abundances and distribution in associated glassy and 
crystalline rhyolites of the western United States, 3:30336 
NEW MEXICO/WATER RESOURCES 
Water in the future: 208 and you. Proceedings of the twenty 
second annual New Mexico water conference, 3:31829 (WRRI- 


NEW YORK 
See also NEW YORK CITY 
NEW YORK/AIR POLLUTION 

Atmospheric enhancement of metal deposition in Adirondack lake 

sediments. Technical completion report, 3:31741 (PB-272730) 
NEW YORK/ENERGY DEMAND 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume I, 
3:31131 (BNL-50735(Vol.1)) 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume II. 
Reference case supp!y/demand projeciions; fuel demand tables 
and summaries, 3:31132 (BNL-50735(Vol.2)) 

NEW YORK/ENERGY SUPPLIES 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume I, 
3:31131 (BNL-50735(Vol.1)) 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume II. 
Reference case supply/demand projections; fuel demand tables 
and summaries, 3:31132 (BNL-50735(Vol.2)) 

NEW YORK/RESEARCH PROGRAMS 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume I, 
3:31131 (BNL-50735(Vol.1)) 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume II. 


processing at GEND’s data center, 3:30464 (SAND- 
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Reference case supply/demand projections; fuel demand tables 
and summaries, 3:31132 (BNL-50735(Vol.2)) 
NEW YORK/WATER POLLUTION 
Distribution of metals in lake sediments of the Adirondack Region 
of New York State, 3:31855 (CONF-750929-) 
NEW YORK CITY/AIR POLLUTION 
Fallout of toxic trace metals in New York City, 3:31722 (CONF- 
50929. 


7 % 
NEW ZEALAND/ECONOMIC DEVELOPMENT 
Energy scenarios for New Zealand (Up to years 2000 and 2025), 
3:31158 
NEW ZEALAND/ENERGY SUPPLIES 
Energy scenarios for New Zealand (Up to years 2000 and 2025), 
8 


ECHANICS 
See CLASSICAL MECHANICS 
NICKEL/BIOLOGICAL ACCUMULATION 

Trace metal content of plankton and zooplankton collected from 

the New York Bight and Long Island Sound, 3:32076 
NICKEL/BIOLOGICAL EFFECTS 

Assay of sperm motility to study the effects of metal ions, 3:32100 

(CONF-750929-) 
NICKEL/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 

Chemistry of lignite liquefaction. Quarterly report, July- 
September 1977, 3:30087 (FE-2211-7) 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Monthly technical progress report, 
January, 3:30086 (FE-2038-21) 

NICKEL/COATINGS 

Alveolar macrophages and Teflon particles coated with carbon 

and metals (Rabbits), 3:32117 (CONF-760927-) 
NICKEL/ECOLOGICAL CONCENTRATION 

Distribution of metals in lake sediments of the Adirondack Region 
of New York State, 3:31855 (CONF-750929-) 

Heavy metal accumulation in the sediments of a Washington lake, 
3:31876 

NICKEL/HYDRIDATION 

Hydrogen in metal and Barkhausen effect, 3:31380 
NICKEL/MAGNETIC PROPERTIES 

Hydrogen in metal and Barkhausen effect, 3:31380 
NICKEL/NEUTRON REACTIONS 

Experimental studies of (n, charged particle) cross sections, 
angular distributions and spectra with a magnetic quadrupole 
spectrometer, 3:32252 (UCRL-80235) 

Pacific Northwest Laboratory report on fusion energy research, 
April 1977-June 1977, 3:32474 (BNWL-1939-8) 

NICKEL/PERMEABILITY 

Chemical engineering research, 3:31454 (ORNL-5295) 

Mobile dislocation transportation of hydrogen and hydrogen 
embrittlement, 3:31381 

NICKEL/RADIATION HARDENING 

Pacific Northwest Laboratory report on fusion energy research, 

April 1977-June 1977, 3:32474 (BNWL-1939-8) 
NICKEL/TITRATION 
Determination of complexable metals by chelometric titration, 
3:31435 (ARH-ST-138) 
NICKEL/TWINNING 
Hydrogen induced twinning in thin nickel foils, 3:31405 
NICKEL/UPTAKE 
Crop uptake of heavy-metal contaminants in fertilizers, 3:31976 
(CONF-750929-) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
PERMALLOY 

Basic compatibility studies of advanced fuels with 3d transition 

metals, 3:30945 
NICKEL ALLOYS/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 

NICKEL ALLOYS/NEUTRON DIFFRACTION 

Neutron scattering, 3:31351 (ORNL-5328) 

NICKEL ALLOYS/SOLVENT PROPERTIES 

Hydrogen solubility in — -gallium and nickel-indium alloys 

(930 to 1650°C), 3:31390 
NICKEL ALLOYS/WEAR RESISTANCE 
Microstructural effects in abrasive wear. Quarterly progress 
report, 15 September-15 December 1977, 3:31359 (COO-4246-3) 
NICKEL BASE ALLOYS 
See also HASTELLOY C 
MONEL 





JUL. 15, 1978 


NICKEL BASE ALLOYS/MATERIALS TESTING 
Investigation of corrosion performance of boiler and turbine alloys 
in fluidized bed combustion systems, 3:30195 (CONF-770447- 
P2 


) 
NICKEL BASE ALLOYS/SOLVENT PROPERTIES 
Hydrogen solubility in nickel-gallium and nickel-indium alloys 
(930 to 1650°C), 3:31390 
NICKEL BASE ALLOYS/ULTRASONIC TESTING 
Ultrasonic attenuation as a function of heat treatment and grain 
size in 79Ni-6Mo-15Fe alloy, 3:31353 (SAND-78-0144) 
NICKEL COMPLEXES/ISOMERIZATION 
Effect of pressure on the nitro-nitrito linkage isomerism in solid 


Ni(en)2(NO2)p, 3:31461 
ICKEL STEELS 


(Steels containing only nickel as alloying element.) 
NICKEL STEELS/EMBRITTLEMENT 
Investigation of hydrogen embrittlement of high strength steel in 
deuterium water (0.30 C-0.98 Cr-1.0 Ni-0.80 Si-0.90 Mn and 0.28 
C-3.0 Cr-1.0 Ni-0.6 Mo-0.5 V-0.3 W-0.7 Si), 3:31410 
NICKEL STEELS/FRACTURE PROPERTIES 
High resolution autoradiography study of hydrogen trapping in 
various ferritic and martensitic iron alloys, 3:31377 
NICKEL STEELS/STRESS CORROSION 
Influence of applied polarisation on the stress corrosion properties 
of a high strength steel (AISI 4340), 3:31409 
Investigation of hydrogen embrittlement of high strength steel in 
deuterium water (0.30 C-0.98 Cr-1.0 Ni-0.80 Si-0.90 Mn and 0.28 
C-3.0 Cr-1.0 Ni-0.6 Mo-0.5 V-0.3 W-0.7 Si), 3:31410 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGERS 
Engineering evaluation tests of 20-ampere airborne battery 
charger Teesadvened) manufactured by Sundstrand Corporation, 
3:31087 (AD-A-045011 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/MICROSTRUCTURE 
Effect of quenching and tempering on diffusion of hydrogen in 
high-strength alloy steels, 3:31382 
NICKEL-CHROMIUM STEELS/PERMEABILITY 
Effect of quenching and tempering on diffusion of hydrogen in 
high-strength alloy steels, 3:31382 
NICKEL-ZINC BATTERIES/FABRICATION 
Fabrication and testing of large size nickel-zinc cells, 3:31074 (N- 
77-30610) 
NIOBIUM/ELECTRIC CONDUCTIVITY 
ap ate of H and D quenched to 4.2K in interestitial impurities 
Nb and Ta, 3:31387 
NIOBI M/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
NIOBIUM/NEUTRON REACTIONS 
Pacific Northwest Laboratory report on fusion energy research, 
April 1977-June 1977, 3:32474 (BNWL-1939-8) 
NIOBIUM/PERMEABILITY 
Experimental values on the electromigration of hydrogen in group 
V metals, 3:31389 
Hydrogen diffusion in niobium-titanium alloys (0, 1.7, and 3.5 at. 
% Ti, temperature dependence 140 to 400°K), 3:31384 
Hydrogen mobility in +. metals (Temperature and mass 
dependence), 3:31383 
Investigation of hydrogen diffusion in metals with “trapping” 
impurities by means of neutron spectroscopy, 3:31376 
—— — in electrotransport of H and D in V, Nb and Ta, 
:31385 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Exploratory experiments comparing damage effects of high- 
energy neutrons and fission-reactor neutrons in metals, 3:31418 
(UCRL-52388) 
NIOBIUM/RADIATION HARDENING 
Pacific Northwest Laboratory report on fusion energy research, 
April 1977-June 1977, 3:32474 (BNWL-1939-8) 
NIOBIUM 93 TARGET/NEUTRON REACTIONS 
Experimental studies of (n, charged particle) cross sections, 
angular distributions and spectra with a magnetic quadrupole 
spectrometer, 3:32252 (UCRL-80235) 
NIOBIUM ALLOYS 
See also INCONEL 600 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/DIFFUSION WELDING 
Diffusion welding multifilament superconductive composites, 
3:31348 (UCRL-80436) 
NIOBIUM ALLOYS/EMBRITTLEMENT 
Acoustic emission during delayed hydrogen cracking in Zr-2.5 
WT% Nb alloy, 3:31400 
Crack initiation in cold-worked Zr-2.5 WT% Nb by delayed 
hydrogen cracking, 3:31399 
Effect of stress and thermal cycling on hydride reorientation and 
slow crack growth in zirconium alloys (Zr-2.5% Nb), 3:31398 
Mechanism of hydrogen-induced delayed cracking in zirconium 
alloys (Zr-2.5% Nb), 3:31397 


NITROGEN 14 REACTIONS/FUSION REACTIONS 


NIOBIUM ALLOYS/FABRICATION 

High strength Sn-Mo-Nb-Zr alloy tubes and method of making 
same (Patent; 2.5 to 4.0 wt% Sr, 0.5 to 1.5% Mo, 0.5 to 1.5% 
Nb, bal Zr), 3:31349 

NIOBIUM ALLOYS/HEAT TREATMENTS 

Homogenization of arc-melted uranium-6 weight percent niobium 

alloy ingots, 3:31355 (Y-2102) 
NIOBIUM ALLOYS/MICROSTRUCTURE 

Homogenization of arc-melted uranium-6 weight percent niobium 
alloy ingots, 3:31355 (Y-2102) 

NIOBIUM ALLOYS/NEUTRON DIFFRACTION 

Neutron scattering, 3:31351 (ORNL-5328) 

NIOBIUM BASE ALLOYS/AC LOSSES 

Ac loss and de critical current densities of NbsSn tapes by the 

solid state diffusion process, 3:31364 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 

Ac loss and dc critical current densities of NbsSn tapes by the 

solid state diffusion process, 3:31364 
NIOBIUM BASE ALLOYS/DUCTILE-BRITTLE TRANSITIONS 

Hydrogen solubility and embrittlement in Nb-V, Nb-Mo and Nb- 

Ta alloys (Nb-5 V, Nb-5 Mo, Nb-3 Ta), 3:31395 
NIOBIUM BASE ALLOYS/EMBRITTLEMENT 

Hydrogen solubility and embrittlement in Nb-V, Nb-Mo and Nb- 

Ta alloys (Nb-5 V, Nb-5 Mo, Nb-3 Ta), 3:31395 
NIOBIUM BASE ALLOYS/PERMEABILITY 

Hydrogen diffusion in niobium-titanium alloys (0, 1.7, and 3.5 at. 

% Ti, temperature dependence 140 to 400°K), 3:31384 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 

Exploratory experiments comparing damage effects of high- 
energy neutrons and fission-reactor neutrons in metals, 3:31418 
(UCRL-52388) 

NIOBIUM BASE ALLOYS/STRAINS 
Superconducting magnet development. Program annual report, 
July 1975-September 1976, 3:32383 (UCRL-5003 1-76) 
NITINOL HEAT ENGINES/RESEARCH PROGRAMS 
Solar energy, 3:30516 (LBL-5299) 
NITRATES/BIOLOGICAL EFFECTS 

Effects of residues of the polychlorinated biphenyl Aroclor 1254 
on the sensitivity of rainbow trout to selected environmental 
contaminants, 3:32154 

NITRATES/ECOLOGICAL CONCENTRATION 

Compounds in airborne particulates: salts and hydrocarbons, 

3:31751 
NITRATES/ISOMERIZATION 

Effect of pressure on the nitro-nitrito linkage isomerism in solid 

Ni(en)2(NO2), 3:31461 
NITRIC OXIDE/CHEMICAL REACTION YIELD 

Mass spectrometer study of NO formation in methane-air flames, 
3:30493 (CONF-771015-22) 

NITRIC OXIDE/PERSONNEL MONITORING 

Solid sorbent personal sampling method for the simultaneous 
collection of nitrogen dioxide and nitric oxide in air, 3:31753 

NITRILOTRIACETIC ACID 
See NTA 
NITRITES/BIOLOGICAL EFFECTS 

Effects of residues of the polychlorinated biphenyl Aroclor 1254 
on the sensitivity of rainbow trout to selected environmental 
contaminants, 3:32154 

NITROGEN/AVAILABILITY 

Environmental conditions and the vegetation on fly-ash heap near 

Skawina, 3:30153 (ORNL-tr-4570) 
NITROGEN/CHEMICAL REACTION YIELD 

Molecular nitrogen yields from fuel nitrogen in backmixed 

combustion, 3:31506 (WSS/CI-77-47) 
NITROGEN/CHEMICAL REACTIONS 

Mechanisms of the reaction of positive atomic oxygen ions with 

nitrogen, 3:31456 
NITROGEN/REMOVAL 

Bench scale coal liquefaction studies. Final reports, February 
1978, 3:30073 (EPRI-AF-612) 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Interim technical progress report, 
3:30085 (FE-2038-17) 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Monthly technical progress report, 
January, 3:30086 (FE-2038-21) 

Processing coal derived liquids by K VB process, RP779-10. Final 
report, 3:30076 (EPRI-AF-612) 

NITROGEN 13/TISSUE DISTRIBUTION 

Massachusetts General Hospital cyclotron and positron camera 
facility: a review of some clinical diagnostic applications 
(Advantages of cyclotron-produced radioisotopes for diagnostic 
positron scanning), 3:31955 

Role of cyclotrons and positron imaging in the future of nuclear 
medicine, 3:31956 

NITROGEN 14 REACTIONS/FUSION REACTIONS 

Fusion of light nuclei: the ‘*N + 1C system and the liquid-drop 

limit (158 and 248 MeV), 3:32246 (ORNL-5306) 





NITROGEN 15 REACTIONS/COMPOUND-NUCLEUS 


NITROGEN 15 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Measurements of the coherence widths [ in 7 Al by the 
12C(15N,a) reaction (21 to 39 MeV: excitation functions), 
3:32247 (ORNL-5306) 
NITROGEN DIOXIDE/ABSORPTION SPECTRA 
Tunable laser spectroscopy of NOs, 3:31442 (LBL-5299) 
NITROGEN DIOXIDE/AEROSOL MONITORING 
Lasers in environmental measuring techniques: lasers in air 
pollution detection, 3:31779 
NITROGEN DIOXIDE/AIR POLLUTION MONITORS 
Instrumentation development, 3:31737 (LBL-5299) 
NITROGEN DIOXIDE/ENVIRONMENTAL TRANSPORT 
Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 
NITROGEN DIOXIDE/PERSONNEL MONITORING 
Solid sorbent personal sampling method for the simultaneous 
collection of nitrogen dioxide and nitric oxide in air, 3:31753 
NITROGEN DIOXIDE/PHOT ‘AL REACTIONS 
Dependence of the NO2 photodissociation rate constant on 
altitude, 3:31719 
Photochemical particulate formation in cyclohexene-nitrogen 
dioxide-air mixtures, 3:31769 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Evaluation of NO/sub x/ abatement by NHs over hydrogen 
mordenite for nuclear fuel reprocessing plants, 3:30405 (ICP- 
1133) 
Formation and control of nitrogen oxides, 3:31756 
Investigation of the processes cf forming harmful gaseous 
emissions from the steam generators of a thermoelectric power 
plant (Combustion of M-100 black oil), 3:30764 
NITROGEN OXIDES/AIR FOLLUTION CONTROL 
Nitrogen oxides reduction, 3:30138 (EPRI-SR-39) 
NITROGEN OXIDES/BIOLOGICAL EFFECTS 
Effect of irritant atmospheres on macrophage behavior (Rats), 
3:32116 (CONF-760927-) 
Glucose-6-phosphate dehydrogenase response of postnatal lungs 
to NOs» and Os (Rats), 3:31908 (CONF-760927-) 
Toxicity of SO. and NO/sub x/: selective inhibition of blue-green 
algae by bisulfite and nitrite, 3:32072 
Tradescantia stamen hair: an introduction to the — = its use 
as a monitor atmospheric pollutants (SO2, NO2, Os 
dibromoethane, ethyl methanesulfonate), 3:31720 *BNI-23829) 
NITROGEN OXIDES/CHEMICAL REACTION KINETICS 
Evaluation of NO/sub x/ abatement by NHs over hydrogen 
=—" for nuclear fuel reprocessing plants, 3:30405 (ICP- 


133) 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 

Arizona Public Service Company’s experience with NO/sub x/ 
control Four Corners Power Plant, 3:30761 (EPRI-SR-39) 

Burner design criteria for NO/sub x/ control from low-Btu gas 
combustion. Volume I. Ambient fuel temperature. Final report 

75-Oct 76, 3:30494 (PB-272614) 

Catalytically-supported thermal combustion for emission control, 
3:31503 (EPRI-SR-39) 

Control of NO/sub x/ formation in tangentially coal-fired steam 
generators, 3.30137 (EPRI-SR-39) 

Dry NO/sub x/ control techniques, 3:31502 (EPRI-SR-39) 

Dual register pulverized coal burner "a NO/sub x/ control 
device”, 3:30136 (EPRI-SR-39) 

Effect of fuel nitrogen on NO/sub x/ emission from gas turbines, 
3:31504 (EPRI-SR-39) 

Effectiveness of gas recirculation and staged combustion in 
reducing NO/sub x/ on a 560 Mw coal-fired boiler, 3:30288 
(EPKi-SR-39) 

Evaluation of the effects of combustion modifications in 
controlling NO/sub x/ emissions at TVA's Widows Creek 
—_— plant, 3:30762 (EPRI-SR-39) 

om decomposition of nitric oxide in combustion products, 
1453 (EPRI-SR-39) 

Molecular nitrogen yields from fuel nitrogen in backmixed 
combustion, 3:31506 (WSS/CI-77-47) 

NO/sub x/ formation in iow and intermediate btu coal gas 
turbulent-diffusion flames, 3:30206 (EPRI-SR-39) 

Overview of water injection for NO/sub x/ control, 3:31501 
(EPRI-SR-39) 

Proceedings of the NO/sub x/ control technology seminar, 
3:31505 (EPRI-SR-39) 

= bs oil-fired NO/sub x/ control technology, 3:30287 (EPRI- 

Status of utility —— of homogeneous NO/sub x/ reduction, 
3:30763 (EPRI-SR-39) 
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NITROGEN OXIDES/CHEMICAL REACTIONS 
Selective, non-catalytic reduction of NO/sub x/ by NHs, 3:31452 
(EPRI-SR-39) 
ag = OXIDES/DECOMPOSITION 
Com decomposition of nitric oxide in combustion products, 
1453 (EPRI-SR-39) 
NITROGEN OXIDES/GAS ANALYSIS 
Nitrogen oxides: analysis of urban pollution in the city of Genoa, 
3:31767 


NITROGEN OXIDES/MONITORING 
Monitoring of combustion emission and air = uality at rad City 
total energy deronstration, 3:31729 (CONF-780109 
NITROGEN OXIDES/PHOTOCHEMICAL REACTIONS 
OH radical measurements: impact on yoo plant plume 
chemistry. Final report, 3:31734 (EPRI-EA-465) 
Photochemical atmospheric pollutants derived from nitogen 
oxides, 3:31773 
NITROGEN OXIDES/POLLUTION REGULATIONS 
Some observations on regulatory agency actions on nitrogen 
oxides emissions from power generation facilities, 3:31792 
(EPRI-SR-39) 
NITROGEN OXIDES/REMOVAL 
Dual register pulverized coal burner "a NO/sub x/ control 
device”, 3: 30136 (EPRI-SR-39) 
Effectiveness of gas recirculation and staged combustion in 
reducing NO/sub x/ on a 560 Mw -fired boiler, 3:30288 
(EPRI-SR-39) 
Status of oil-fired NO/sub x/ control technology, 3:30287 (EPRI- 
SR-39) 
NITROGEN OXIDES/TOXICITY 
Influence of environmental toxicity on the antibacterial activity of 
the alveolar macrophage, 3:32068 (CONF-760927-) 
NITROUS OXIDE/ CAL REACTIONS 
Direct determination of atom and radical concentrations a 
thermal reactions of hydrocarbons and other gases. Progr 
aor. January 1, 1977-December 31, 1977, 3:31489 (C 


NOBLE GASES 
See RARE GASES 
NOISE/MONITORING 
Environmental noise assessment for PERC SYNTHANE plant, 
3:32174 (COO-4563-01) 
NOISE POLLUTION 
Flywheel energy storage, 3:31892 (LA-6979-MS) 
NOK-1 REACTOR 
See BEZNAU-] REACTOR 
NOK-2 REACTOR 
See BEZNAU-2 REACTOR 
NONDESTRUCTIVE TESTING/STANDARDS 
ASTM nondestructive testing standards program, 3:31624 
NON-PROLIFERATION TREATY/EVALUATION 
Evaluation of the Administration’s proposed nuclear non- 
proliferation strategy. Report to the Congress, 3:30442 (PB- 
272399 
NORADRENALINE/BIOLOGICAL RADIATION EFFECTS 
Morphofunctional study of neurohumoral reactions in the 
presence of radiation lesion to the heart, 3:32022 
NORTH AMERICA 
See also CANADA 
MEXICO 


USA 
NORTH AMERICA/GEOTHERMAL WELLS 
Geochemical comparison of deep geothermal waters in North 
America, 3:30688 
NORTH DAKOTA/AGRICULTURAL WASTES 
Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 
NORTH DAKOTA/COAL DEPOSITS 
Regional Studies Program. Extraction of North Dakota lignite: 
environmental and reclamation issues, 3:30130 (ANL/AA-7) 
NORTH DAKOTA/COAL INDUSTRY 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Final report, Parts 
I and II, 3:30225 (NP-23025) 
NORTH DAKOTA/SURFACE MINING 
Regional Studies Program. Extraction of North Dakota lignite: 
environmental and reclamation issues, 3:30130 (ANL/AA-7) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY/AIR POLLUTION 
Organic micropollutants in precipitation in Norway, 3:31777 
NORWAY/ENERGY PO LICY 
Scandinavian energy race, 3:31130 
NORWAY/ENERGY SUPPLIES 
Scandinavian energy race, 3:31130 
NOSE CONES/REENTRY 
Flight-test base pressure measurements in turbulent flow, 3:31531 
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NRTS-ETR REACTOR 
See ETR REACTOR 
NSRR REACTOR/REACTOR START-UP 
Start-up tests of NSRR, 3:30958 (JAERI-M-6791) 
NTA/TISSUE DISTRIBUTION 
Effect of lead on tissue disposition of nitrilotriacetic acid (NTA) in 
rats, 3:32148 
NUCLEAR EMULSIONS 
SSTR and emulsion techniques and their applications for FBR, 
LWR, and MFER programs, 3:31693 (HEDL-SA-1279) 
NUCLEAR EXPLOSIONS 
See also RIO BLANCO EVENT 
NUCLEAR EXPLOSIONS/BLAST EFFECTS 
Blast tests of expedient shelters in the DICE THROW event, 
3:32178 (ORNL-5347) 
NUCLEAR EXPLOSIONS/CONTAINMENT 
Analysis of burial depth criteria for containment, 3:31712 (UCRL- 
52395) 
NUCLEAR EXPLOSIONS/FALLOUT 
Blast tests of expedient shelters in the DICE THROW event, 
3:32178 (ORNL-5347) 
NUCLEAR EXPLOSIONS/FIRES 
Blast tests of expedient shelters in the DICE THROW event, 
3:32178 (ORNL-5347) 
NUCLEAR EXPLOSIONS/UNDERGROUND EXPLOSIONS 
Estimate of earth media shear strength at the Nevada Test Site, 
3:32186 (UCRL-52358) 
NUCLEAR EXPLOSIVES/EMPLACEMENT 
Emplacement hole drilling, Nevada Test Site, Fiscal Year 1977, 
3:31711 (NVO-410-44) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR FACILITIES/DECOMMISSIONING 
Interactive planning system for developing decommissioning and 
decontamination plans at Hanford, 3:31818 (BNWL-SA-6539) 
NUCLEAR FACILITIES/DECONTAMINATION 
Interactive planning system for developing decommissioning and 
decontamination plans at Hanford, 3:31818 (BNWL-SA-6539) 
NUCLEAR FACILITIES/LICENSING 
Radiation protection of outside personnel. On the interpretation 
and application of paragraph 20a of the Radiation Protection 
Ordinance (German Federal Republic), 3:30437 
NUCLEAR FACILITIES/NUCLEAR MATERIALS DIVERSION 
Method for determining the susceptibility of a facility to sensor 
system nullification by insiders, 3:30447 (SAND-77-1916C) 
NUCLEAR FACILITIES/SABOTAGE 
MINDPT: a code for minimizing detection probability up to a 
given time away from a sabotage target, 3:30448 (SAND-77- 
2039) 
NUCLEAR FACILITIES/SECURITY 
Physical protection of nuclear facilities. Quarterly progress report, 
July-September 1977, 3:30449 (SAND-77-2107) 
NUCLEAR FACILITIES/SITE SELECTION 
New Madrid seismotectonic study. Activities during fiscal year 
1977, 3:32182 (NUREG-0379) 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
SPENT FUELS 
NUCLEAR FUELS/AVAILABILITY 
Energy situation in the Community: situation 1976, outlook 1977 
(Booklet), 3:31163 
NUCLEAR FUELS/ELECTRON MICROPROBE ANALYSIS 
Microprobe analysis of PuO2-UO: nuclear fuel, 3:31441 (HEDL- 
SA-1242FP) 
NUCLEAR INDUSTRY 
Completion of the fuel cycle in small countries, 3:30373 
NUCLEAR INDUSTRY/ENERGY SOURCE DEVELOPMENT 
Potential radioactive pollutants resulting from expanded energy 
programs. Final report, 3:31789 (PB-272519) 
NUCLEAR MATERIALS DIVERSION/MONITORING 
Independent verification of a material balance at a LEU fuel 
fabrication plant. Program for technical assistance to IAEA 
safeguards, 3:30360 (PNL-2418) 

NUCLEAR MATERIALS DIVERSION/SAFEGUARDS 
Executive summary of safeguards systems concepts for nuclear 
material transportation. Final report, 3:30444 (PB-273000) 

Safeguards systems concepts for nuclear material transportation. 
Final report, 3:30443 (PB-272496) 
NUCLEAR MATERIALS DIVERSION/THEFT 
Method for determining the susceptibility of a facility to sensor 
system nullification by insiders, 3:30447 (SAND-77-1916C) 
NUCLEAR MATERIALS MANAGEMENT 
Executive summary of safeguards systems concepts for nuclear 
material transportation. Final report, 3:30444 (PB-273000) 
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Safeguards systems concepts for nuclear material transportation. 
Final report, 3:30443 (PB-272496) 

NUCLEAR MATERIALS MANAGEMENT/INSPECTION 

Evaluation of safeguards inspection techniques--a time for change, 
3:30439 (CONF-770387-) 

NUCLEAR MATERIALS MANAGEMENT/INVENTORIES 

Report on an International Atomic Energy Agency inventory 
verification, 3:30452 

Semi-annual report on strategic special nuclear material inventory 
differences, 3:30440 (DOE/DP-0001-1) 

Temporal response methods for dynamic measurement of in- 
process inventory of dissolved nuclear materials. Technical 
report, 3:30445 (PB-273004) 

NUCLEAR MATERIALS MANAGEMENT/REAL TIME 

SYSTEMS 

Temporal response methods for dynamic measurement of in- 
process inventory of dissolved nuclear materials. Technical 
report, 3:30445 (PB-273004) 

NUCLEAR MATERIALS MANAGEMENT/SAFEGUARDS 

Evaluation of the Administration’s proposed nuclear non- 
proliferation strategy. Report to the Congress, 3:30442 (PB- 
272399) 

NUCLEAR MEDICINE 
See also RADIOPHARMACEUTICALS 
NUCLEAR MEDICINE/MEETINGS 
Medical cyclotrons in nuclear medicine, 3:31952 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 

Physics Division annual progress report for period ending June 30, 

1977 (ORNL), 3:32240 (ORNL-5306) 
NUCLEAR POWER 

Brazilian nuclear power programme, 3:30794 

are ~ want politicians to be advocates for nuclear power, 
3:30922 

NUCLEAR POWER/COST 

Update: nuclear power program information and data, 3:30921 
(TID-28296) 

NUCLEAR POWER/FUEL CYCLE 

Report on the international conference on nuclear energy and its 
fuel cycle. Pt. 1. Plenary sessions, 3:30926 

NUCLEAR POWER/GOVERNMENT POLICIES 
DOE role in nuclear policies and programs: official transcript of 
public briefing, December 13, 1977, 3:30789 (CONF-771221-) 
NUCLEAR POWER/PLANNING 
Industrial capacity is not a constraint, 3:30923 
Simulation of the nuclear power economy, 3:30924 
NUCLEAR POWER/PUBLIC OPINION 

Public acceptance of nuclear power: some ethical issues (Position 
statement of World Council of Churches), 3:31136 

Survey II of public and leadership attitudes toward nuclear power 
development in the United States. Study No. 2628, 3:31017 (NP- 


23007) 
NUCLEAR POWER/RISK ASSESSMENT 
Public acceptance of nuclear power: some ethical issues (Position 
statement of World Council of Churches), 3:31136 
NUCLEAR POWER/USES 
Influence of nuclear energy on transportation fuels, 3:31334 
NUCLEAR POWER PLANTS 
Nuclear industry chart No. 23 - USA, 3:30793 
NUCLEAR POWER PLANTS/AIR CLEANING SYSTEMS 
Gas-phase adsorbents for trapping radioactive iodine and iodine 
compounds, 3:30915 (RDT-M-16-1T(12-77)) 
NUCLEAR POWER PLANTS/CONSTRUCTION 
Delays in nuclear power plant construction. Volume II. Final 
report, 3:30791 (COO/4121-3(Vol.2)) 
NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 
Nuclear reactor containment structure with continuous ring tunnel 
at grade (Patent), 3:30941 
Studies on radiation-resisting paints for concrete structures in 
nuclear powerplants. Part 3, 3:30942 (RFP-Trans-233) 
NUCLEAR POWER PLANTS/ECONOMETRICS 
Comparison of the economy of atomic power stations and fossil- 
fuel power stations under Danish conditions, 3:30920 (RISO-M- 
1942) 
NUCLEAR POWER PLANTS/ECONOMICS 
Update: nuclear power program information and data, 3:30921 
(TID-28296) 
NUCLEAR POWER PLANTS/ENGINEERED SAFETY 
SYSTEMS 
Probabilistic analysis of “common mode failures”, 3:31036 
(SAND-77-1382C) 
Using variable transformations to perform common event analysis, 
3:31035 (SAND-77-1380C) 
NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Quality of inferences concerning the effects of nuclear power 
plants on the environment, 3:31843 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 
Comparative assessment of orbital and terrestrial central power 
plants, 3:30571 





NUCLEAR POWER PLANTS/FIRES 


Factors to consider in monitoring programs suggested by 
statistical analysis of available data, 3:31844 
NUCLEAR POWER PLANTS/FIRES 
Fire damage data analysis as related to current ractices 
for nuclear power applications, 3:30995 (BNL-  NUREG. 23893) 
“— aad in nuclear power plant, 3:30996 (BNL-NUREG- 
23910 
NUCLEAR POWER PLANTS/FOUNDATIONS 
Reinforced elastomers and friction a modern methods of 
antiseismic support, 3:30792 (SAND-78-6001) 
Seismic response due to traveling shear wave including soil- 
structure interaction with base-mat uplift, 3:30795 
NUCLEAR POWER PLANTS/MEL WN 
Examination of off-site emergency TaSeEC) measures for core 
melt accidents, 3:31038 (SAND-77-1386C 
NUCLEAR POWER PLANTS/ MONITORING 
Factors to consider in monitoring programs suggested by 
statistical analysis of available data, 3:31844 
NUCLEAR POWER PLANTS/OFF-PEAK ENERGY STORAGE 
a air storage for load leveling of nuclear power plants, 


3:307 

NUCLEAR POWER PLANTS/PLANNING 

Delays in nuclear power plant construction. Volume II. Final 
report, 3:30791 (COO/4121-3(Vol.2)) 

Electric utility decision making and the nuclear option, 3:30919 
(R-2148-NSF) 

NUCLEAR POWER PLANTS/PRODUCTIVITY 

Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions (Detroit Edison, New England Power Pool, and 
Northeast Utilities), 3:31180 (TID-28281) 

NUCLEAR POWER PLANTS/PUBLIC RELATIONS 
DOE role in nuclear policies and programs: official transcript of 

ng briefing. Addendum December 13, 1977, Washington, 
.C., 3:30790 (CONF-771221-(Addendum)) 

NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
DISPOSAL 
Reprocessing as a task for industry, 3:30375 (CONF-770323-4) 

NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 
Study of transuranium concentration levels in solid radioactive 

waste from commercial power reactors. Interim report, 3:30394 
(EPRI-NP-631) 

NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 

Investigations of the adequacy of the meteorological transport 
model developed for the reactor safety study, 3:31037 (SAND- 
77-1383C) 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Cleaning and cleanliness requirements for nuclear components, 

3:30987 (RDT-F-5-1T(1-78)) 

NUCLEAR POWER PLANTS/REACTOR LICENSING 
Concerning the justiciability of demand forecasts, 3:30917 
wimg is working for a more up-to-date licensing process, 

:3091 

Licensing procedures for nuclear power plants, 3:30918 

Power Reactor Docket Information. Annual cumulation 
(citations), 3:30912 (NUREG/PRDI-77/12/P1) 

Power Reactor Docket Information. Annual cumulation (subject 
index), 3:30913 (NUREG/PRDI-77/12/P2) 

Power Reactor Docket Information, 3:30914 (NUREG/PRDI-78/ 
1 


NUCLEAR POWER PLANTS/REACTOR MATERIALS 
Studies on radiation-resisting paints for concrete structures in 
nuclear powerplants. Part 3, 3:30942 (RFP-Trans-233) 
NUCLEAR POWER PLANTS/RELIABILITY 
Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions (Detroit Edison, New England Power Pool, and 
Northeast Utilities), 3:31180 (TID-28281) 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Engineering sciences, 3:31515 (LBL-5299) 
NUCLEAR POWER PLANTS/SOCIO-ECONOMIC FACTORS 
Comparative assessment of orbital and terrestrial central power 
plants, 3:30571 
NUCLEAR POWER PLANTS/SUPPORTS 
Reinforced elastomers and friction supports: modern methods of 
antiseismic support, 3:30792 (SAND-78-6001) 
NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 
Population dynamics of young-of-the-year fish in a rservoir 
receiving heated effluent, 3:31895 
NUCLEAR POWER PLANTS/VENTILATION SYSTEMS 
Gas-phase adsorbents for trapping radioactive iodine and iodine 
compounds, 3:30915 (RDT-M-16-1T(12-77)) 
NUCLEAR REACTION KINETICS 
Possible use of polarization in off-shell studies. Period covered: 
— 17, 1976-August 16, 1977, 3:32229 (RLO/2230/T4- 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 
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ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
DEUTERON REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 7 REACTIONS 
NEON 20 REACTIONS 
NEON 22 REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
NUCLEAR REACTIONS/HARTREE-FOCK METHOD 
Constant <H> resolution of time-dependent Hartree-Fock phase 
ambiguity, 3:32292 (ORO-5126-34) 
NU REACTORS 


See REACTORS 
NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/CIVIL DEFENSE 
Defense of cities by antiballistic missiles, 3:32535 
NUCLEAR WEAPONS/DETONATORS 
Digital RLC analysis of CDU fireset X-units, 3:31715 (SAND-77- 
1845C) 
NUCLEAR WEAPONS/METRIC SYSTEM 
Metrication in the Department of Energy weapons complex, 
3:31717 (SAND-77-8775) 
NUCLEAR WEAPONS/QUALITY ASSURANCE 
0550) Assurance at Sandia Laboratories, 3:31718 (SAND-78/ 
1 
NUCLEAR WEAPONS/RELIABILITY 
HITSMOR users manual: a computer program to assess B77 
laydown reliability, 3:31716 (SAND-77-8054) 
NUCLEAR WEAPONS/USES 
U.S. defense problem as it pertains to battlefield nuclear weapons, 
3:31714 (LA-7173-MS) 
CELLS 


CLEI ( ) 
See CELL NUCLEI 
NUCLEIC ACIDS 
See also DNA 


RNA 
NUCLEIC ACIDS/BIOLOGICAL RADIATION EFFECTS 
Radiobiology, 3:32010 (DOE-tr-4/5) 
NUCLEIC ACIDS/BIOSYNTHESIS 
Nonrandom involvement of chromosomal segments in human 
hematologic malignancies, 3:31926 (CONF-770986-2) 
NUCLEIC ACIDS/METABOLISM 
Nucleic acid metabolism in the rat spleen and liver with long-term 
repeated exposure to gamma radiation, 3:32013 
NUCLEIC ACIDS/QUANTITATIVE CHEMICAL ANALYSIS 
Impulse cytophotometry as a quantitative method of 
cytochemistry, 3:31933 (LA-tr-78-5) 
NUTRIENTS/ECOLOGICAL CONCENTRATION 
Nutrient a 9) 331 from Walker Branch Watershed (N, P, K, Ca, 
Mg, Na, » §), 3 1822 (CONF-770209-7) 
NUTRITIO: EEFICIENCY/BIOLOGICAL EFFECTS 
Body-irow ana caper plutonium metabolism (7**Pu, mice), 3:32051 
(CONF-750929-) 
HS 


See LARVAE 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 


OBESITY 
See METABOLIC DISEASES 
OCEAN THERMAL ENERGY CONVERSION/REVIEWS 
Survey of the emerging solar energy industry, 3:30520 
OCEAN THERMAL ENERGY CONVERSION/ 
TEMPERATURE GRADIENTS 
OTEC thermal resource report for Western Gulf of Mexico, 
3:30589 (TID-27949) 
THERMAL POWER PLANTS/BIBLIOGRAPHIES 
Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, January-March 1977 (240 citations), 3:30518 
(TAC-STPG-77-001) 
OCEAN THERMAL POWER PLANTS/EQUIPMENT 
Ocean thermal energy conversion: test facilities study. Volume 3. 
Appendices. Final report, 3:30588 (TID-27815/3) 
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OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 
Ocean thermal ene "By conversion: test facilities study. Volume 3. 
Appendices. Final report, 3:30588 (TID-27815/3) 
OCEAN THERMAL POWER PLANTS/PIPELINES 
Ocean thermal coeney conversion: test facilities study. Volume 3. 
Appendices. Final report, 3:30588 (TID-27815/3) 
OCEAN THERMAL POWER PLANTS/TEST FACILITIES 
— thermal a conversion: test facilities study. Volume 3. 
ndices. Final report, 3:30588 (TID-27815/3) 
OcEA’ OGRAPHY/HEAT TRANSFER 
Ocean-atmosphere energy exchanges, 3:32189 
OCEANS 
See SEAS 
ODOCOILEUS 
See DEER 
OFF-PEAK ENERGY STORAGE 
ae air storage for load leveling of nuclear power plants, 
: 7 
Compressed air energy storage for electric utility load leveling, 


3:31062 
OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 
Method of preparing porous, active material for use in electrodes 
of secondary electrochemical cells (Patent), 3:31103 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
Method of preparing a “stat ye electrically insulative separator 
for use in an electrochemical cell (Patent a a 3:31104 
OFF-PEAK ENERGY STORAGE/SODIUM. SULFU 
BATTERIES 
Ford/ERDA sodium-sulfur battery development, Phase II. 
Progress report No. 30, November 1-December 31, 1977, 
3:31073 (COO-2566-30) 
OFFSHORE DRILLING 
Self-contained mooring system for a drill ship (Patent), 3:31565 
OFFSHORE DRILLING/DRILLING FLUIDS 
Drilling fluid diverter system (Patent), 3:31655 
OFFSHORE DRILLING/EQUIPMENT 
Mechanical systems for handling drill pipe, riser and casing, 
3:30265 
OFFSHORE OPERATIONS 
See also UNDERWATER FACILITIES 
OFFSHORE OPERATIONS/ACCIDENTS 
Trawler lifeboats in North Sea emergency, 3:31652 
OFFSHORE PLATFORMS/CONSTRUCTION 
Grouting system and arrangement for offshore structure (Patent), 
3:31566 
OFFSHORE PLATFORMS/INSTALLATION 
be sos largest platform underway (Cognac; Gulf of Mexico), 
31656 
OFFSHORE PLATFORMS/POWER SUPPLIES 
Statfjord completing power module lifts for 1978 duty, 3:30267 
OFFSHORE SITES/LAND LEASING 
Mapping offshore oil leases (Lease Production and Revenue data 
base), 3:30297 (LA-UR-77-2892) 
OFFSHORE SURVEYS 
See MARINE SURVEYS 
OIL FURNACES/ENERGY EFFICIENCY 
Factors affecting the part-load efficiency of boilers, 3:31234 
OIL SAND DEPOSITS/EVALUATION 
Evaluation of heavy-oil and tar sands in Bourbon, Crawford, and 
Cherokee Counties, Kansas. Final report, 3:30319 (BERC/RI- 


77/20) 
OIL SANDS/BIBLIOGRAPHIES 
Synthetic fuels: oil shale, coal, oil sands, 3:30018 
OIL SANDS/HOT-WATER PROCESSES 
Demulsification of oil emulsions with a mixture of polymers and 
alkaline earth metal halide (Patent), 3:30331 
Heating mine water for recovery of immobile hydrocarbons 
(Patent), 3:30326 
OIL SANDS/IN-SITU PROCESSING 
Apparatus and method for the recovery of fuel products from 
subterranean deposits of carbonaceous matter using a plasma arc 
(Patent), 3:30323 
In-situ extraction of asphaltic sands by counter-current 
hydrocarbon vapors (Patent), 3:30322 
a companies push in-situ recovery (from the Alberta tar sands), 
:30327 
Processes for producing bitumen from tar sands and methods for 
forming a gravel pack in tar sands (Patent), 3:30324 
OIL SHALE DEPOSITS/EXPLORATION 
Energy from in situ processing of Antrim oil shale. Monthly 
technical progress report, January 1978, 3:30320 (FE-2346-21) 
OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
OIL SHALE INDUSTRY/ENERGY SOURCE DEVELOPMENT 
Potential radioactive pollutants resulting from expanded energy 
programs. Final report, 3:31789 (PB-272519) 
OIL SHALE MINING 
See also SURFACE MINING 


OIL WELLS/TOOLS 


OIL SHALE MINING/SAFETY STANDARDS 
Safety Ty, les in coal and shale mines, 3:30166 
OIL SHALE PROCESSING PLANTS/NET ENERGY 
Net come? analysis of in situ oil shale processing (50,000 b/d), 
3:31174 


OIL SHALES 
See also BLACK SHALES 
HOT-WATER PROCESSES 
LURGI-RUHRGAS PROCESS 
OIL SHALES/BIBLIOGRAPHIES 
Synthetic fuels: oil shale, coal, oil sands, 3:30018 
OIL SHALES/GASIFICATION 
Apparatus for treating oil shale (Patent), 3:30330 
OIL SHALES/HYGAS PROCESS 
Status of the A.G.A. oil shale hydrogasification program, 3:30333 
(CONF-771092-8) 
OIL SHALES/IN-SITU PROCESSING 
Apparatus and method for the recovery of fuel products from 
subterranean deposits of carbonaceous matter using a plasma arc 
(Patent), 3:30323 
~ ver analysis of in situ oil shale processing (50,000 b/d), 
1174 
Oil shale programs. Seventh quarterly 4 Obes) July 1977- 
September 1977, 3:30321 (SAND-78 
Recovery system for oil shale deposits (Pate, 3:30325 
OIL SHALES/PROCESSING 
Motor fuels from oil shale: production and properties, 3:31333 
OIL SHALES/PYROLYSIS 
Effects of various pyrolysis conditions on the release of products 
from Green River oil shale, 3:30328 (LA-7118-T) 
OIL SHALES/RESEARCH PROGRAMS 
Oil shale programs. Seventh quarterly a July 1977- 
September 1977, 3:30321 (SAND-78-0045) 
OIL SHALES/RETORTING 
Apparatus for treating oil shale (Patent), 3:30330 
Economic data for a 50,000 BPD Lurgi/Ruhrgas shale oil plant, 
3:30332 
Method of design for vertical oil shale retorting vessels and 
retorting therewith (Patent), 3:30329 
OIL SPILLS/BIBLIOGRAPHIES 
Oil spill and oil pollution reports. Quarterly report Feb-Apr 77, 
3:30290 (PB-272689) 
OIL SPILLS/CLEANING 
MIT/marine industry collegium opportunity brief No. 9. oil spills: 
Problems and opportunities, 3:30289 (PB-272584) 
Oil recovery apparatus and method (Patent), 3:30295 
Oil-recovering material and process for preparing and using the 
same (Patent), 3:30292 
Oil salvage ship with ocean going bow (Patent), 3:30294 
Oil spill: decisions for debris disposal. Volume I. Procedures 
manual. Final report Jun 75-Aug 76, 3:30291 (PB-272832) 
OIL SPILLS/ENVIRONMENTAL TRANSPORT 
Exploratory study of the behavior of crude oil spills under ice (In 
freshwater pond), 3:30293 
OIL SPILLS/MANUALS 
Oil spill: decisions for debris disposal. Volume I. Procedures 
manual. Final report Jun 75-Aug 76, 3:30291 (PB-272832) 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/CORROSION PROTECTION 
Chemical treating system for oil wells (Patent), 3:30259 
OIL WELLS/EQUIPMENT PROTECTION DEVICES 
Caring for wellhead equipment far under the North Sea waves, 
3:31653 
OIL WELLS/FLUID INJECTION 
Apparatus and method for mixing separated fluids downhole 
(Patent), 3:30256 
OIL WELLS/HYDRAULIC FRACTURING 
Hydraulic fracturing technique (Patent), 3:30251 
OIL WELLS/INTERSTITIAL WATER 
Isolation of interstitial water, 3:30268 
OIL WELLS/MICROEMULSION FLOODING 
Pilot demonstration of enhanced oil recovery by micellar polymer 
waterflooding: Phase B. Monthly report, October 1977, 3:30250 
(SAN/1395-15) 
Tertiary oil recovery by CO: injection. Monthly report, 
September 1977, 3:30248 (ORO-5302-17) 
Tertiary oil recovery by CO: injection. Monthly report, 
November 1977, 3:30249 (ORO-5302-20) 
Water control with polymers (Patent), 3:30257 
OIL WELLS/OFFSHORE PLATFORMS 
Statfjord completing power module lifts for 1978 duty, 3:30267 
OIL WELLS/SEISMIC EFFECTS 
Tertiary crude oil recovery process (Patent), 3:30260 
OIL WELLS/STEAM SOAK PROCESSES 
—. steam soak for layered reservoir (Patent), 
:30258 


OIL WELLS/TOOLS 
Well setting tool (Patent), 3:30263 





OIL WELLS/VALVES 


OIL WELLS/VALVES 
Annulus pressure operated closure valve with reverse circulation 
valve (Patent), 3:30253 
Wellbore circulating valve A 3:30262 
OIL WELLS/WATERFLOODIN 
Sulfonate water flood additives aad method of using same 
(Patent), 3:30264 
Surfactant waterflooding with hydrocarbon slug (Patent), 3:30252 
OIL WELLS/WELL CASINGS 
Well screen with erosion protection walls (Patent), 3:30255 
OIL WELLS/WELL LOGGING 
Application of the microprocessor and microcomputer to down 
hole telemetry and data acquisition for oil well logging 
equipment, 3:30242 
OIL WELLS/WELL STIMULATION 
Oil well stimulation apparatus (Patent), 3:30254 
OIL-FILLED CABLES/ECONOMICS 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
OIL-IMPORTING COUNTRIES/ECONOMIC POLICY 
Oil and economics (Depression following OPEC’s 1973 oil price 
increases), 3:31116 
OKLO PHENOMENON 
Non-destructive field measurement of the ratio 5U/***U in 
depleted to moderately enriched uranium, 3:30345 (LA-UR-77- 


2850) 
OKLO PHENOMENON/TEMPERATURE DISTRIBUTION 
Highest temperatures recorded by the Oklo mineral phase 
assemblages and rock textures, 3:30335 (LA-UR-78-97) 
OLEFINS 
See ALKENES 
ON-LINE MEASUREMENT SYSTEMS/PROGRAMMING 
Data acquisition and experiment control via CAMAC, 3:32498 
(CONF-771144-4) 
OPTICAL SCANNERS/DESIGN 
Scanning system (Patent application), 3:31539 
OPTICAL SYSTEMS/PERFORMANCE TESTING 
Interferogram reduction and interpretation as applied to the 
optical analysis of the 10 kJ LASL laser fusion system, 3:31571 
(LA-UR-77-2896) 
ORBITAL SOLAR POWER PLANTS/ATTITUDE CONTROL 
Evolution of the photovoltaic, gravitationally stabilized, solid- 
state satellite solar power station (Photovoltaic), 3:30570 
ORBITAL SOLAR POWER PLANTS/CONSTRUCTION 
Power satellite construction location considerations 
(Geosynchronous earth orbit or low earth orbit), 3:30566 
Solar power satellite construction: issues and needed technology 
(Photovoltaic), 3:30569 
ORBITAL SOLAR POWER PLANTS/DESIGN 
Design and analysis of a 5000-MW GaAIAs satellite power 
system, 3:30564 
Optimizing a low cost satellite energy system (Using solar 
concentrators, heat pipes, and ferroelectric converters; in low 
earth orbit), 3:30580 
Thermal engine solar power satellites (Brayton cycle), 3:30578 
ORBITAL SOLAR POWER PLANTS/ECONOMICS 
Solar power satellite concepts and potential related space systems 
(Photovoltaic power plant), 3:30567 
ORBITAL SOLAR POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Comparative assessment of orbital and terrestrial central power 
plants, 3:30571 
ORBITAL SOLAR POWER PLANTS/EXPERIMENT 
PLANNING 
Space construction base operations in support of solar power 
satellite development (Photovoltaic), 3:30563 
ORBITAL SOLAR POWER PLANTS/FEASIBILITY STUDIES 
Solar power satellite concepts and potential related space systems 
(Photovoltaic power plant), 3:30567 
ORBITAL SOLAR POWER PLANTS/FERROELECTRIC 
CONVERTERS 
Optimizing a low cost satellite energy system (Using solar 
concentrators, heat pipes, and ferroelectric converters; in low 
earth orbit), 3:30580 
ORBITAL SOLAR POWER PLANTS/MICROWAVE POWER 
TRANSMISSION 
Space-borne power conversion into a microwave beam and its 
impact on the environment of the upper atmosphere, 3:30775 
Statistics of the radiated field of a space-to-earth microwave 
power transfer system, 3:30768 (N-77-30314) 
ORBITAL SOLAR POWER PLANTS/OPTIMIZATION 
Optimizing a low cost satellite energy system (Using solar 
concentrators, heat pipes, and ferroelectric converters; in low 
earth orbit), 3:30580 
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ORBITAL SOLAR POWER PLANTS/RESEARCH 
PROGRAMS 


Satellite Power System (SPS) concept development and 
evaluation program plan, July 1977-August 1980, 3:30562 
(DOE/ET-0034) 

ORBITAL SOLAR POWER PLANTS/SOCIO-ECONOMIC 

FACTORS 

Comparative assessment of orbital and terrestrial central power 
plants, 3:30571 

ORBITAL SOLAR POWER PLANTS/TECHNOLOGY 

ASSESSMENT 

Photovoltaic solar power satellites, 3:30565 

Solar power satellites: a system overview, 3:30579 

Space power system design and development from an economic 
point of view (Photovoltaic), 3:30568 

ORDNANCE/DETONATORS 

Safe-stationary detonation train for Army ordnance, 3:31707 (LA- 

7123-MS) 
OREGON/COASTAL REGIONS 

Wind energy statistics for large arrays of wind turbines (Great 
Lakes and Pacific Coast regions). Annual progress report, May 
1, 1976-April 30, 1977, 3:30696 (RLO/2439-77/2) 

OREGON/ENERGY SOURCE DEVELOPMENT 

Institutional constraints and opportunities. Study Module V. 
Report on Tasks 4, 5, 6, and 7. Final report, 3:31115 (PB- 
272446) 

ORELA 

(Oak Ridge electron linear accelerator.) 
ORELA/OPERATION 

Accelerators, 3:31677 (ORNL-5306) 
ORGANIC ACIDS 

(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 
See also CARBOXYLIC ACIDS 

ORGANIC ACIDS/FERMENTATION 

Relation between methane production and sulfate reduction in 

bottom muds containing sea water sulfate, 3:30505 
ORGANIC BORON COMPOUNDS/CHEMICAL REACTIONS 

Synthesis of new rare earth metallocarboranes. Final report, 
3:31470 (RLO/2227/T 1-13) 

ORGANIC BROMINE COMPOUNDS/PHOSPHORESCENCE 

Room temperature phosphorescence of aromatic hydrocarbons in 
aqueous micellar solutions, 3:31478 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORAMINES 
CHLORINATED AROMATIC HYDROCARBONS 
DDT 
PVC 
ORGANIC CHLORINE COMPOUNDS/BIOLOGICAL 

EFFECTS 

Effects of pesticides, polychlorinated biphenyls and metals on the 
growth and reproduction of Acanthamoeba castellanii, 3:32075 

ORGANIC CHLORINE COMPOUNDS/WASHOUT 
Washout effect and diurnal variation for chlorinated hydrocarbons 
in ambient air, 3:31759 
ORGANIC COMPOUNDS 
See also AMINES 
CHEMICAL FEEDSTOCKS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
KETONES 
NUCLEIC ACIDS 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC Oe ee US COMPOUNDS 
ORGANIC POLYMERS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/ADSORPTION 
Chemical and mutagenic analysis of water samples, 3:31436 (IS-M- 


126) 
ORGANIC COMPOUNDS/BIOLOGICAL EFFECTS 
Role of drosophila in chemical mutagenesis testing, 3:32062 
(CONF-780227-1) 
Short-term bioassay of complex organic mixtures. Part II. 
Mutagenicity testing, 3:32069 (CONF-780227-2) 
ORGANIC COMPOUNDS/FRACTIONATION 
Role of drosophila in chemical mutagenesis testing, 3:32062 
(CONF-780227-1) 
Short-term bioassay of complex organic mixtures. Part II. 
Mutagenicity testing, 3:32069 (CONF-780227-2) 
ORGANIC FLUORINE COMPOUNDS/CHEMICAL 
PREPARATION 
Energetic aliphatic sulfur pentafluoride derivatives. Final report, 2 
August 1976-15 January 1978 (Fluorodinitroethy] 
pentafluorothioacetate (FPFTA)), 3:31471 (UCRL-13809) 
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ORGANIC FLUORINE COMPOUNDS/PHYSICAL 
PROPERTIES 
Energetic arg sulfur pentafluoride derivatives. Final report, 2 
August 1976-15 January 1978 (Fluorodinitroethy! 
tafluorothioacetate (FPFTA)), 3:31471 (UCRL-13809) 
ORGANIC NITROGEN COMPOUNDS 
See also MMINES 
AMINO ACIDS 
BIOTIN 
CHLOROPHYLL 
CYTOSINE 
DEOXYCYTIDINE 
HEME 
HISTAMINE 
INDOLES 
IODOURACILS 
MEXAMINE 
NUCLEIC ACIDS 
PEROXIDASES 
PROTEINS 
PYRIMIDINES 
SEROTONIN 
THIAMINE 
TRYPTAMINES 
URETHANE 
ORGANIC NITROGEN COMPOUNDS/CHEMICAL 
PREPARATION 
Energetic ali are sulfur pentafluoride derivatives. Final report, 2 
August 1976-15 January 1978 (Fluorodinitroethy] 
pentafluorothioacetate (FPFTA)), 3:31471 (UCRL-13809) 
ORGANIC NITROGEN COMPOUNDS/CRYSTAL 
STRUCTURE 


Absolute configurations of organometallic compounds. III. 
Structure and absolute configuration of the square-pyramidal 
complex [(+)s79-(CsHs)Mo(CO):(NN*)]PFe(NN* = Schiff base 
derived from pyridine-2-carbaldehyde and (S)-(-)-a- 

henylethylamine), 3 3:31476 
ORGANIC NITROGEN COMPOUNDS/ELECTRON SPIN 

RESONANCE 

Mononitroxides and proximate dinitroxides derived by oxidation 
of 2,2,4,4,5,5-hexasubstituted imidazolidines. A new series of 
nitroxide and dinitroxide spin labels, 3:31473 

ORGANIC NITROGEN COMPOUNDS/PHYSICAL 

PROPERTIES 

Energetic aliphatic sulfur pentafluoride derivatives. Final report, 2 
August 1976-15 January 1978 (Fluorodinitroethyl 
pentafluorothioacetate (FPFTA)), 3:31471 (UCRL-13809) 

ORGANIC OXYGEN COMPOUNDS 

See also ANISOLE 

CYTOSINE 
EPOXIDES 
FLAVONES 
HYDROXY COMPOUNDS 
KETONES 
MEXAMINE 
ORGANIC ACIDS 

ORGANIC OXYGEN COMPOUNDS/ELECTRON SPIN 

RESONANCE 

Mononitroxides and proximate dinitroxides derived by oxidation 
of 2,2,4,4,5,5-hexasubstituted imidazolidines. A new series of 
nitroxide and dinitroxide spin labels, 3:31473 

ORGANIC PHOSPHORUS COMPOUNDS 
See also BUTYL PHOSPHATES 
LECITHINS 
NUCLEIC ACIDS 
PHOSPHOLIPIDS 
PHOSPHONIC ACID ESTERS 
PHOSPHORIC ACID ESTERS 


TPO 
ORGANIC PHOSPHORUS COMPOUNDS/CRYSTAL 

STRUCTURE 

Absolute configurations of organometallic compounds. III. 
Structure and absolute configuration of the square-pyramidal 
complex [(+)s79-(CsHs)Mo(CO):(NN*)]PFe(NN* = Schiff base 
derived from pyridine-2-carbaldehyde and (S)-(-)-a- 
phenylethylamine), 3:31476 


ORGANIC POLYMERS 
See also PLASTICS 
POLYESTERS 
POLYVINYLS 
ORGANIC POLYMERS/MATERIALS TESTING 
Cementing of geothermal wells. Progress report No. 6, July- 
September 1977, 3:30674 (BNL-50738) 
ORGANIC SOLVENTS/COMPARATIVE EVALUATIONS 
Bench scale coal liquefaction studies. Final reports, February 
1978, 3:30073 (EPRI-AF-612) 
Miscellaneous autoclave liquefaction studies, RP-779-7, 3:30075 
(EPRI-AF-612) 


OXYGEN/PRODUCTION 


ORGANIC WASTES/GASIFICATION 
—— feasibility of the conversion of organic waste to fuel oil 
Ore as, 3:30506 
ORGA WASTES/LIQUEFACTION 
Economic feasibility of the conversion of organic waste to fuel oil 
and pipeline gas, 3:30506 
ORGANOMETALLIC COMPOUNDS 
See also TEL 
ORGANOMETALLIC COMPOUNDS/CHEMICAL 
PREPARATION 
Synthesis of new rare earth metallocarboranes. Final report, 
3:31470 (RLO/2227/T 1-13) 
ORMAK DEVICES/DISTRIBUTION FUNCTIONS 
Hot-ion distribution function in ORMAK, the Oak Ridge 
Tokamak, 3:32329 (ORNL/TM-6198) 
ORMAK DEVICES/ELECTRON TEMPERATURE 
Measuring the electron heat diffusion coefficient in a tokamak 
— Sawtooth oscillation observations, 3:32328 (ORNL/TM- 
6165) 
ORMAK DEVICES/ION TEMPERATURE 
Hot-ion distribution function in ORMAK, the Oak Ridge 
Tokamak, 3:32329 (ORNL/TM-6198) 
ORMAK DEVICES/PLASMA HEATING 
Measuring the electron heat diffusion coefficient in a tokamak 
— oscillation observations, 3:32328 (ORNL/TM- 
165 


ORNL 
(Oak Ridge National Laboratory.) 
ORNL/AQUATIC ECOSYSTEMS 
Walker Branch Watershed: site description and research scope, 
3:31823 (CONF-770209-8) 
ORNL/ELECTROMAGNETIC ISOTOPE SEPARATION 
ee program at Oak Ridge National Laboratory, 


ORNL/ENVIRONMENT 

Environmental and effluent surveillance es at Oak Ridge 

National Laboratory, 3:31819 (CONF-780112-1) 
ORNL/TERRESTRIAL ECOSYSTEMS 

Walker Branch Watershed: site description and research scope, 

3:31823 (CONF-770209-8) 
ORNL/WASTE MANAGEMENT 

Application of a microprocessor system to stream monitoring, 
3:31888 (CONF-7801 10-5) 

ORNL ISOCHRONOUS CYCLOTRON/ION SOURCES 

Accelerators, 3:31677 (ORNL-5306) 

ORNL ISOCHRONOUS CYCLOTRON/OPERATION 

Accelerators, 3:31677 (ORNL-5306) 

ORNL-PCA REACTOR/REACTOR OPERATION 

Bulk Shielding Facility quarterly sports July, August, and 

September of 1977, 3:30974 (ORNL/TM-6211) 
OSTEOSARCOMAS/BIOLOGICAL EFFECTS 

Serum-copper and serum-zinc levels in dogs and humans with 

neoplasia, 3:31944 (CONF-750929-) 
OXIDASES/BIOLOGICAL RADIATION EFFECTS 

Morphofunctional study of neurohumoral reactions in the 

presence of radiation lesion to the heart, 3:32022 
OXIDASES/METABOLISM 

Biochemical basis of oxygen toxicity in guinea pig alveolar 
macrophages and granulocytes, 3:32120 (CONF-760927-) 

Morphofunctional study of neurohumoral reactions in the 
presence of radiation lesion to the heart, 3:32022 

OXIDOREDUCTASES 
See also CATALASE 
DEHYDROGENASES 
OXIDASES 
PEROXIDASES 
OXIDOREDUCTASES/RADIOSENSITIVITY EFFECTS 

Role of endogenous substances in enhancing radioresistance 
background. Report 9. Investigation of biogenous amine content 
and superoxide dismutase activity in yeast cells varying in 
radiosensitivity (Saccharomyces cerevisiae, S. ellipsoideus, x 
radiation), 3:31997 

OXIRANS 
See EPOXIDES 
OXYGEN/CHEMICAL REACTIONS 

Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. 
report, January 1, 1977-December 31, 1977, 3: 1489 (COOe 
2944-2) 

Investigation of energy distribution in reaction products of 
raed excited cn radicals O(3p) atoms, 3:31443 (N-77- 
2925 

Mechanisms of the reaction of positive atomic oxygen ions with 
nitrogen, 3:31456 

Selective, non-catalytic reduction of NO/sub x/ by NHs, 3:31452 
(EPRI-SR-39) 

OXYGEN/PRODUCTION 
Hydrogen production by thermochemical decom 


ition: the zinc 
selenide cycle, 3:30485 (UCRL-52000-77-11/12 





OXYGEN/RADIOSENSITIVITY EFFECTS 


OXYGEN/RADIOSENSITIVITY EFFECTS 
Reaction of paraquat radical cations with oxygen. A pulse 
radiolysis and laser photolysis study, 3:31486 
Sensitization of bacterial spores by p-nitroacetophenone (PNAP) 
and 0.8% O2. Choice of suspending fluid, 3:31993 
OXYGEN/TOXICITY 
Biochemical basis of oxygen toxicity in alveolar 
macrophages and granulocytes, 3: 130150 ( (CON -760927-) 
OXYGEN 15/TISSUE DISTRIBUTION 
Massachusetts General Hospital cyclotron and positron camera 
facility: a review of some clinical diagnostic applications 
(Advantages of ee ~* secre radioisotopes for diagnostic 
positron scanning), 3:3 
Role of cyclotrons and ll imaging in the future of nuclear 
medicine, 3:31956 
OXYGEN 16/ISOTOPIC EXCHANGE 
Oxygen, hydrogen, and carbon isotope studies of the Mesa 
Geothermal ystem, California, 3: 
OXYGEN 16 REACTIONS/CROSS SECTIONS 
Heavy ion reactions in the transition region, 3:32279 (LBL-7167) 
OXYGEN 16 TARGET/PION PLUS REACTIONS 
a* -nucleus elastic scattering at low energies (50-MeV differential 
cross sections), 3:32244 (ORNL-5306) 
OXYGEN 18/ABUNDANCE 
180, D, and H2O contents of basalts and ultramafic nodules from 
Hawaii, 3:30694 
Oxygen, hydrogen, and carbon isotope studies of the Mesa 
Geothermal System, California, 3: 
OXYGEN 18/ISOTOPIC EXCHANGE 
—- hydrogen, and carbon isotope studies of the Mesa 
eothermal System, California, 3: 
OXYGEN 18 REACTIONS/ELASTIC SCATTERING 
Coupled channels effects in heavy ion elastic scattering, 3:32291 
(BNL-23519) 
OXYGEN 18 TARGET/PION PLUS REACTIONS 
Pion — double charge exchange on **O, 3:32242 (ORO- 
5126-37) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ION-ATOM COLLISIONS 
Charge-transfer collisions of multicharged ions with atomic and 
molecular hydrogen: measurements with low-energy 
accelerators (10 to 1300 keV), 3:32202 (ORNL-5306) 
OXYGEN IONS/ION-MOLECULE COLLISIONS 
Charge-transfer collisions of multicharged ions with atomic and 
molecular hydrogen: measurements with low-energy 
accelerators (10 to 1300 keV), 3:32202 (ORNL-5306) 
OXYGEN ISOTOPES/ABUNDANCE 
Water-rock ratios and fluid mixing in the Salton Sea Geothermal 
Field, 3:30659 


ETHYLENE 
See FORMALDEHYDE 
OZARK REGION 
Ozarks Region energy alternatives study. Working Paper XIV. 
Coal conversion rg Pee (NP-22944) 
OZARK REGION/COAL M G 
Ozarks Region energy alternatives study. Working Paper VI.A. 
Assessment of coal supply, 3:30223 (NP-22940) 
OZARK REGION/ENERGY DEMAND 
Ozarks Region energy alternatives study. Working Paper I. 
Industrial energy utilization, 3:31188 (NP-22933 
OZARK REGION/ENERGY POLICY 
Ozarks — energy alternatives study. Working paper XI. 
Regional cooperation in energy decisions (Invo 4m Ozarks 
Regional Commission), 3:31166 (NP-22934) 
OZARK REGION/INDUSTRY 
Ozarks Region energy alternatives study. Working Paper I. 
Industrial energy utilization, 3:31188 (NP-22933 
OZARK REGION/NATURAL GAS 
Ozarks Region energy alternatives study. Working Paper IV. 
Assessment of natural gas supply, 3:31171 (NP-22948) 
OZARK REGION/PETROLEUM PRODUCTS 
Ozarks Region energy alternatives study. Working Paper V. 
Assessment of petroleum protest supply, 3:31169 (NP-22941) 
OZONE/AEROSOL MONITORING 
Lasers in environmental stan a techniques: lasers in air 
pollution detection, 3:31779 
OZONE/BIOLOGICAL EFFECTS 
Effects in rats and guinea pigs of short-term exposures to sulfuric 
acid mist, ozone, and their combination, 3:32142 
Effects of acute ozone exposure on growth, nodulation, and 
nitrogen content of ladino clover, 3:32086 
Glucose-6-phosphate dehydrogenase response of postnatal lungs 
to NO: and Os (Rats), 3:31908 (CONF-760927-) 
Morphological and stereological changes in the parenchyma of the 
lungs of rabbits following pneumonectomy and exposure to 
ozone, 3:32121 (CONF-760927-) 
Respiratory effects of exposure to ozone plus sulfur dioxide in 
southern Californians and eastern Canadians, 3:32164 
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Response of bean and tobacco to ozone: effect of light intensity, 
temperature and relative humidity, 3:32093 
Study of the potential ways in which ozone could reduce root 
growth and nodulation of soybean, 3:32096 
Tradescantia stamen hair: an introduction to the “—— _ its use 
as a monitor atmospheric pollutants (SO2, NO2, Os 
dibromoethane, ethyl methanesulfonate), 3:31720 ‘BNL. 23829) 
OZONE/ECOLOGICAL CONCENTRATION 
oo between high ozone in the rural surface layer and 
high pressure systems, 3:31758 
ONMENTAL TRANSPORT 
oo event in Indianapolis, 3:31746 
OZONE/PH CAL REACTIONS 
OH radical measurements: impact on sows plant plume 
chemistry. Final report, 3: 31734 (EPRI-EA-465) 
OZONE/TOXICITY 
Influence of environmental toxicity on the antibacterial activity of 
the alveolar macrophage, 3:32068 (CONF-760927-) 
Studies - air pollution effects on vegetation, 3:31742 (UCID- 
17714 


P REACTOR/TUBES 
Measurement of reactor tube cladding thickness by x-ray 
fluorescence spectrometry, 3:30983 (DP-1465) 
PACIFIC OCEAN 
See also SAN FRANCISCO BAY 
PACIFIC OCEAN/CONTAMINATION 
Radionuclides in the marine environment near the Farallon Islands 
(Pu, 78°Pu, *°Pu, '°7Cs), 3:31889 (UCRL-52381) 
PACIFIC OCEAN/RADIATION MONITORING 
Radionuclides in the marine environment near the Farallon Islands 
238 Pu, 7°Pu, Pu, 17Cs), 3:31889 (UCRL-52381) 
PAINTS/BIOLOGICAL EFFECTS 
Diatomaceous algae, 3:32099 ai am 
PAINTS/PHYSICAL RADIATION EFFECTS 
Studies on radiation-resisting “od for concrete structures in 
nuclear powerplants. Part 3, 3:30942 (RFP-Trans-233) 
ALLADIUM/CRYSTAL-PHASE TRANSFORMATIONS 
8 — a phase transformation in palladium-hydrogen alloys, 3:31357 
PALLADIUM/PERMEABILITY 
Chemical engineering research, 3:31454 (ORNL-5295) 
Effect of electrolytic hydrogenation upon the electrochemical 
processes during hydrogen penetration through palladium, 
. 31374 
Potential induced by the diffusion of hydrogen in palladium, 
3:31367 
Use of palladium to remove hydrogen from zirconium, 3:31370 
PALLADIUM ALLOYS 
See also PALLADIUM BASE ALLOYS 
PALLADIUM ALLOYS/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
PALLADIUM ALLOYS/PERMEABILITY 
Hydrogen diffusion and penetration through palladium alloys, 
3:31369 


PALLADIUM BASE ALLOYS/PERMEABILITY 
Experimental values of electromigration of hydrogen in palladium 
silver alloys (200 to 800°C, < 50% Ag), 3:31371 
PALLADIUM BASE ALLOYS/SORPTIVE PROPERTIES 
—— and diffusion of hydrogen in palladium/iron alloys, 
31 
PALLADIUM HYDRIDES/OPTICAL PROPERTIES 
Spectrophotometric study of thin palladium-hydrogen film 
electrodes, 3:31422 
PALLADIUM HYDRIDES/PHASE DIAGRAMS 
8 — a phase transformation in palladium-hydrogen alloys, 3:31357 
PALMITIC ACID 
See HEXADECANOIC ACID 
ANCREAS/RADIOISOTOPE SCANNING 
Argonne National Laboratory 60 inch cyclotron (Isotope 
production for radiopharmaceutical preparation), 3:31954 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY/MATERIALS RECOVERY 
Impact of the Federal tax code on resource recovery. A 
condensation, 3:31125 (PB-272329) 
PAPER INDUSTRY/RESOURCE CONSERVATION 
Impact of the Federal tax code on resource recovery. A 
condensation, 3:31125 (PB-272329) 
PAPER INDUSTRY/WASTE HEAT UTILIZATION 
Potential for inplant generation and export of electric power in the 
= petroleum refining, and paper and pulp industries, 
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PARABOLIC COLLECTORS/GEOMETR Y 
Laser ray trace tester for parabolic trough solar collectors, 
3:30635 (SAND-78-0012C) 
PARABOLIC COLLECTORS/INSPECTION 
Laser ray trace tester for parabolic trough solar collectors, 
3:30635 (SAND-78-0012C) 
PARABOLIC COLLECTORS/PERFORMANCE TESTING 
Solar powered steam generation (For fuel alcohol distillation in 
Brazil), 3:30619 
PARAFFIN/LATENT HEAT STORAGE 
Heat store for solar energy utilization in heating systems and 
water heating (Paraffin and wax ester), 3:30640 (IKE-5-206) 
PARAMETRIC AMPLIFIERS/MATHEMATICAL MODELS 
Theory of the unbiased Josephson junction parametric amplifier, 
3:31546 
PARASYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
PARTICLE INTERACTIONS/TRANSVERSE MOMENTUM 
Phenomenology of high p/sub T/ scattering (Review), 3:32227 
(BNL-50598) 
PARTICLE KINEMATICS 
Possible use of polarization in off-shell studies. Period covered: 
— 17, 1976-August 16, 1977, 3:32229 (RLO/2230/T4- 


196) 
PARTICLE MODELS 
See also COLOR MODEL 
QUARK MODEL 
STRING MODELS 
UNIFIED GAUGE MODELS 
PARTICLE MODELS/MESONS 
Some remarks about large p/sub perpendicular/ spin effects 
(Kinetics), 3:32232 (ANL-HEP-CP-77-45) 
PARTICLE PROPERTIES 
See also STRANGENESS 
Why is there charm strangeness color and all that, 3:32228 
(FERMILAB-Conf-77/93-THY) 
PARTICLE SIZE/MEASURING METHODS 
Determination of particle size distribution of salt crystals in 
aqueous slurries (From reprocessing of fuel elements), 3:31455 
(RHO-SA-5) 
PARTICLE SIZE CLASSIFIERS/DESIGN 
Development of an in-stack impactor/precipitator for sizing 
submicron particles. Final report, 3:31735 (EPRI-FP-501) 
PARTICLE SIZE CLASSIFIERS/PERFORMANCE 
Development of an in-stack impactor/precipitator for sizing 
submicron particles. Final report, 3:31735 (EPRI-FP-501) 
PARTICLES/AIR POLLUTION 
Some micrometeorological methods for measuring dry deposition 
rates, 3:31727 (CONF-771102-21) 
PARTICLES/DEPOSITION 
Some micrometeorological methods for measuring dry deposition 
rates, 3:31727 (CONF-771102-21) 
PARTICLES/ENVIRONMENTAL TRANSPORT 
Some micrometeorological methods for measuring dry deposition 
rates, 3:31727 (CONF-771102-21) 
PARTICLES/SURFACE COATING 
Alveolar macrophages and Teflon particles coated with carbon 
and metals (Rabbits), 3:32117 (CONF-760927-) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON MODEL/PROTON-PROTON INTERACTIONS 
Hadronic weak interactions and the parton model at high p/sub 
perpendicular/ (P invariance), 3:32230 (ANL-HEP-CP-77-45) 
PASSIVE SOLAR HEATING SYSTEMS/ECONOMICS 
Economics of the attached solar greenhouse for home heating, 
3:30610 (LA-UR-78-22) 
PASSIVE SOLAR HEATING SYSTEMS/MANUALS 
Solar energy for buildings, houses, and pools, 3:30591 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Economics of the attached solar greenhouse for home heating, 
3:30610 (LA-UR-78-22) 
PATIENTS/BIOLOGICAL RADIATION EFFECTS 
Thorotrastoma in the brain, in a patient with a brain injury, 
3:32049 (ORNL-tr-4542) 
PATIENTS/DIAGNOSTIC TECHNIQUES 
Cyclotron-related radiopharmaceutical development program at 
UCLA, 3:31953 
Massachusetts General Hospital cyclotron and positron camera 
facility: a review of some clinical diagnostic applications 
(Advantages of cyclotron-produced radioisotopes for diagnostic 
positron scanning), 3:31955 
PATIENTS/METABOLIC DISEASES 
Role of cyclotrons and positron imaging in the future of nuclear 
medicine, 3:31956 
PATIENTS/RADIOISOTOPE SCANNING 
Medical cyclotrons in nuclear medicine, 3:31952 


PERSONNEL/MEDICAL SURVEILLANCE 


Role of cyclotrons and positron imaging in the future of nuclear 
medicine, 3:31956 
PCA-ORNL REACTOR 
See ORNL-PCA REACTOR 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PDP COMPUTERS/PROGRAMMING 
CAMAC driver for the RSX-11M V3 operating system, 3:32499 
(CONF-771144-5) 
Inter-computer file transfer primitives, 3:32503 (ORNL/CSD/ 
TM-47) 
Programmer's guide for DISKORG: the disk organization 
subsystem for the PDP-15 computer, 3:32500 (IS-4312) 
PDX DEVICES/ELECTRICAL INSULATION 
Development of the PDX TF Coil insulation system, 3:32484 
PDX DEVICES/MAGNET COILS 
PDX PF power tests, 3:32398 
PDX DEVICES/MAGNETIC FIELD CONFIGURATIONS 
PDX island study, 3:32408 
PDX DEVICES/MAGNETIC FIELDS 
Magnetic forces in the PDX toroidal field coils, 3:32394 
PDX DEVICES/REVIEWS 
PDX overview and status report, 3:32373 
PEACH BOTTOM-1 REACTOR/PRIMARY COOLANT 
CIRCUITS 
Metallurgical examination of primary circuit components from the 
Peach Bottom HTGR, 3:30828 (GA-A-14506) 
PEACH BOTTOM-1 REACTOR/REACTOR COMPONENTS 
Metallurgical examination of primary circuit components from the 
Peach Bottom HTGR, 3:30828 (GA-A-14506) 
PEACH BOTTOM-1 REACTOR/REACTOR MATERIALS 
Metallurgical examination of primary circuit components from the 
Peach Bottom HTGR, 3:30828 (GA-A-14506) 
PEACH BOTTOM-1 REACTOR/STEAM SYSTEMS 
Metallurgical examination of primary circuit components from the 
Peach Bottom HTGR, 3:30828 (GA-A-14506) 
PEARL SPAR 
See DOLOMITE 
PEAT/GASIFICATION 
Experimental program for the development of peat gasification. 
Monthly status report, January 1-January 31, 1978, 3:30497 (FE- 
2469-23) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/COAL MINING 
Subsidence and mining related problems, summary of research 
program. Final report, 3:30145 (PB-272724) 
PENSTOCKS/PRESSURE CONTROL 
Lowering the pressure pulsations in pumped storage plant 
penstocks by admission of air under the runner, 3:31063 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
PEP STORAGE RINGS/MAGNETIC SPECTROMETERS 
Fast track-finding trigger processor for the SLAC/LBL Mark II 
Detector, 3:31692 (SLAC-PUB-2033) 
PEPPERS/PRODUCTIVITY 
Yield and heavy-metal content of several vegetable species grown 
in soil amended with sewage sludge, 3:31806 (CONF-750929-) 
PEPR DEVICES 
See CATHODE RAY TUBE DIGITIZERS 
PERMALLOY/DOMAIN STRUCTURE 
Investigations of a crosstie wall magnetic shift register. Final 
report, September 1, 1974-September 15, 1975, 3:31354 (UCRL- 
13693) 
PEROXIDASES/METABOLISM 
Biochemical basis of oxygen toxicity in guinea pig alveolar 
macrophages and granulocytes, 3:32120 (CONF-760927-) 
PERSONNEL 
Engineer as an expert witness in public hearings, 3:31507 (CONF- 
771120-19) 
PERSONNEL/EDUCATION 
Research and development report No. 53. Volume III. Pilot plant 
development work. Part 4. Industrial Hygiene, Clinical and 
Toxicological Programs. Interim report No. 24, January 1, 
1974-June 30, 1977, 3:30080 (FE-496-T15) 
PERSONNEL/HEALTH HAZARDS 
Research and development report No. 53. Volume III. Pilot plant 
development work. Part 4. Industrial Hygiene, Clinical and 
Toxicological Programs. Interim report No. 24, January 1, 
1974-June 30, 1977, 3:30080 (FE-496-T15) 
PERSONNEL/INDUSTRIAL MEDICINE 
Industrial hygiene program and experience for a fifty ton per day 
solvent-refined coal pilot plant, 3:30230 (CONF-770361-) 
PERSONNEL/MEDICAL SURVEILLANCE 
Industrial hygicie program and experiences with small-scale coal- 
conversion pilot plants, 3:30229 (CONF-770361-) 





PERSONNEL/MORTALITY 


PERSONNEL/MORTALITY 
Studies on persons exposed to plutonium, 3:32048 (LA-UR-78-208) 
PERSONNEL/PROTECTIVE CLOTHING 
Permeation of methanolic aromatic amine solutions through 
commerically available glove materials, 3:32179 
PERSONNEL/RADIATION PROTECTION 
Radiation protection of outside personnel. On the interpretation 
and application of paragraph 20a of the Radiation Protection 
Ordinance (German = Republic), 3:30437 
PERSONNEL DOSIMETR 
See also NEUTRON DOSIMETR Y 
PERSONNEL DOSIMETRY/RESEARCH PROGRAMS 
Health physics and safety in JAERI, No. 18. April 1, 1975-March 
31, 1976, 3:32177 (JAERI-M-6696) 
PESTICIDES 
See also HERBICIDES 
PESTICIDES/BIOLOGICAL EFFECTS 
Effects of pesticides, polychlorinated biphenyls and metals on the 
. ee and reproduction of Acanthamoeba castellanii, 3:32075 
(Pentaerythritol tetranitrate.) 
PETN/PYROLYSIS 
Thermal properties. Period covered: October-December 1975, 
3:31709 (MHSMP-76-7B) 
PETROCHEMICAL PLANTS/PERFORMANCE 
~— — and production of unsaturated hydrocarbon bases, 
2 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
PETROLEUM/AVAILABILITY 
Energy situation in the Community: situation 1976, outlook 1977 
(Booklet), 3:31163 
PETROLEUM/BIOLOGICAL EFFECTS 
Characteristics of suspensions of Kuwait oil and Corexit 7664 and 
their short- and long-term effects on Tisbe bulbisetosa 
: Harpacticoida), 3:32108 
Crude oil effects on microsomal mixed-function oxidase system 
components in the striped mullet (Mugil cephalus), 3:32138 
Effect of detergent “solo” and crude oil on the activities of 
cathepsin D and acid phosphatase in hemolymph of Crangon 
crangon L., 3:32107 
Effects of fuel oil on sea catfish: feeding activity and cardiac 
responses, 3:32151 
Industrial development in Alaska and its effects on the nutritional 
ee gical status of arctic animals. Progress report, July 
1976-September 1977 (197Cs), 3:31797 (RLO/2229/T 3-150) 
Tradescantia stamen hair: an introduction to the system and its use 
as a monitor atmospheric pollutants (SO2, NO2, Os, 1,2- 
dibromoethane, ethy! methanesulfonate), 3:31720 (BNL- 23829) 
PETROLEUM/CATALYTIC CRACKING 
Fluid catalytic cracking (Patent), 3:30273 
PETROLEUM/DATA COMPILATION 
International energy trends: monthly supplement on oil trends, 
3:30283 (NP-22885) 
PETROLEUM/DEMAND FACTORS 
Future of petroleum, 3:31160 
PETROLEUM/DISTRIBUTION 


Organization of petroleum supplies in the USSR, 3:30298 
PETROLEUM/ENHANCED VERY 


a ir steam soak for layered reservoir (Patent), 


Pilot demonstration of enhanced oil recovery by micellar polymer 
waterflooding: Phase B. Monthly report, October 1977, 3:30250 
(SAN/1395-15) 

Tertiary crude oil recovery process (Patent), 3:30260 

Tertiary oil recovery by CO injection. Sarees report, 
September 1977, 3:30248 (ORO-5302-17 

Tertiary oil recovery by CO: injection. Monthly report, 
November 1977, 3:30249 (ORO-5302-20) 

PETROLEUM/GASIFICATION 

——— of synthetic gas production by the SEGAS process, 
PETROLEUM/HYDROCRACKING 

Hydrocrackin jo ayeh (Patent), 3:30276 
PETROLE GRATION 

Characteristics of eal, petroleum migration in the free state, 


3:30241 
PETROLEUM/PRODUCTION 
Econoinics of crude oil and natural gas costs of adding production 
(1960-75), 3:30285 
PETROLEUM/RESERVES 
Economics of crude oil and natural gas costs of adding production 
(1960-75), 3:30285 
OLEUM D 


EPOSITS 
See also GAS CONDENSATE FIELDS 
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PETROLEUM DEPOSITS/EVALUATION 
Hydrocarbon evaluation proposed southeastern New Mexico 
radioactive material storage site Eddy County, New Mexico. 
Volume I. Discussion, 3:30419 (SAND-77-7033(Vol.1)) 
Hydrocarbon evaluation proposed southeastern New Mexico 
radioactive material storage site Eddy County, New Mexico. 
Volume II. Exhibits (Maps only), 3:30420 (SAND-77- 
7033(Vol.2)) 
PETROLEUM DEPOSITS/EXPLORATION 
Paleogeomorphological method of the oil trap searches (with 
special reference to the Tatar vault), 3:30240 
PETROLEUM DEPOSITS/GEOCHEMICAL SURVEYS 
Geochemistry of the ground water of the West Siberian 
petroleum-gas basin, 3:30246 
PETROLEUM DEPOSITS/LEASES 
Probability distribution of bids on outer continental shelf oil and 
gas leases, 3:30296 (LA-7190-MS) 
PETROLEUM DEPOSITS/MARINE SURVEYS 
OTC 3128: development of an Experimental Marine Sediment 
Instrumention System, 3:30239 (SAND-78-0059C) 
PETROLEUM DEPOSITS/ORIGIN 
Characteristics of lateral petroleum migration in the free state, 
3:30241 
Formation of carbonate collectors of Semiluks-Bureg deposits of 
the Pripyat Downwarp, 3:30244 
PETROLEUM DEPOSITS/RESERVES 
New look at domestic petroleum resources (USGS systematic data 
collection and evaluation), 3:31170 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
PETROLEUM INDUSTRY/ECONOMICS 
Economics of crude oil and natural gas costs of adding production 
(1960-75), 3:30285 
PETROLEUM INDUSTRY/ENERGY ANALYSIS 
ee of the vehicle-fuel-refinery system, 3:31237 (CONF- 
70878-) 
PETROLEUM INDUSTRY/WASTE HEAT UTILIZATION 
Potential for inplant generation and export of electric power in the 
chemical, petroleum refining, and paper and pulp industries, 
3:31269 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/CHARGES 
Monthly petroleum product price report, 3:30284 (PB-272068) 
PETROLEUM PRODUCTS/DISTRIBUTION 
Organization of petroleum supplies in the USSR, 3:30298 
PETROLEUM PRODUCTS/FORECASTING 
Ozarks Region energy alternatives study. Working Paper V. 
Assessment of petroleum product supply, 3:31169 (NP-22941) 
PETROLEUM PRODUCTS/MATERIALS RECOVERY 
Waste oil fact sheet, 3:31272 (TID-28212) 
PETROLEUM PRODUCTS/SUPPLY AND DEMAND 
Ozarks Region energy alternatives study. Working Pa 
Assessment of petroleum product supply. | 3:31169 (NP.22941) 
PETROLEUM REFINERIES/FORECASTING 
Ozarks Region energy alternatives study. Working Paper V. 
Assessment of petroleum product supply, 3:31169 (NP-22941) 
PETROLEUM REFINERIES/PROCESS HEAT 
Industrial — fluidized bed combustion. Category III. 
Indirect fired heaters. Quarterly technical report No. 4, April 1- 
June 30, 1977, 3:31642 (FE-2471-12) 
PETROLEUM RESIDUES/HYDROCRACKING 
Hydroconversion of heavy hydrocarbons (Patent), 3:30269 
PHAGES 
See BACTERIOPHAGES 
PHASEOLUS/PRODUCTIVITY 
Yield and heavy-metal content of several vegetable species grown 
in soil amended with sewage sludge, 3:31806 (CONF-750929-) 
PHENANTHRENE/ABSORPTION SPECTROSCOPY 
Preliminary results from second-derivative absorption 
Fox applied to monitoring of PNA, 3:31726 (CONF- 
PHENANTHRENE/PHOSPHORESCENCE 
Room temperature phosphorescence of aromatic hydrocarbons in 
aqueous micellar solutions, 3:31478 
PHENOLS 
See also CRESOLS 
PHENOLS/BIODEGRADATION 
Bioengineering technology, 3:32070 (ORNL-5295) 
PHENOLS/ENVIRONMENTAL EFFECTS 
Effects of pentachlorophenol on the development of estuarine 
communities, 3:32101 
PHENOLS/GAS CHROMATOGRAPHY 
Gas chromatographic-mass spectrometric identification of phenols 
and aromatic acids in river waters, 3:31882 
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PHENOLS/TOXICITY 
Investigation of the effects of halogenated organic compounds 
produced in cooling systems and process effluents on aquatic 
organisms, 3:31866 (CONF- 771070-6) 
PHENOLS/WATER POLLUTION MONITORS 
Environmental studies, 3:31869 (ORNL-5295) 
PHENYL RADICALS/CHEMICAL REACTION KINETICS 
Absolute rate constants for reactions of pheny] radicals, 3:31484 
PHENYLMETHYLETHER 


See ANISOLE 
PHILIPPINES/ENERGY POLICY 
Energy for development of the Philippines (Plan outlined to year 
2000), 3:31128 
PHILIPPINES/ENERGY SOURCE DEVELOPMENT 
Energy for development of the Philippines (Plan outlined to year 
2000), 3:31128 
PHOSPHATES/WATER CHEMISTRY 
Adsorption of chromium(VIJ) at the oxide-water interface, 3:31858 
(CONF-750929-) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHOLIPIDS 
See also LECITHINS 
PHOSPHOLIPIDS/CHEMICAL RADIATION EFFECTS 
Radiochemical changes in phosphatidyl! choline, 3:31488 
PHOSPHOLIPIDS/METABOLISM 
Modification of phospholipid metabolism in dibutyrl-cAMP- 
mediated morphological conversion of CHO cells, 3:31946 
PHOSPHONIC ACID ESTERS/PURIFICATION 
Method for perifying bidentate organophosphorus compounds 
(Patent; used in actinide separation from radioactive wastes), 
3:31449 
PHOSPHORIC ACID ESTERS 
See also BUTYL PHOSPHATES 
PHOSPHORIC ACID ESTERS/SEPARATION PROCESSES 
Method for separating mono- and di-octylpheny! phosphoric acid 
esters (Patent; used in extracting uranium from wet-process 
phosphoric acid), 3:31448 
PHOSPHORUS/AVAILABILITY 
Environmental conditions and the vegetation on fly-ash heap near 
Skawina, 3:30153 (ORNL-tr-4570) 
PHOTOCHEMICAL OXIDANTS/TOXICITY 
Studies of air pollution effects on vegetation, 3:31742 (UCID- 
17714) 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
PHOTOCHEMICAL REACTIONS/TOXICITY 
Embryotoxicity of irradiated and nonirradiated catalytic 
converter-treated automotive exhaust, 3:32137 
PHOTOELECTROLYTIC CELLS/REVIEWS 
Sensitized photoelectrolysis of water with sunlight. Progress 
Pa June 1-August 31, 1977 (119 references), 3:30559 (COO/ 
4271-1 
PHOTOGALVANIC CELLS/ELECTROLYTES 
—— which are useful in solar energy conversion (Patent), 


PHOTOGRAPHS 
See IMAGES 
PHOTOMETRY 
Impulse cytophotometry as a quantitative method of 
cytochemistry, 3:31933 (_A-tr-78-5) 
PHOTOSYNTHESIS/INHIBITION 
Properties of cadmium complexes and their effect on toxicity to a 
biological system, 3:31939 (CONF-750929-) 
Toxicity of SO. and NO/sub x/: selective inhibition of blue-green 
algae by bisulfite and nitrite, 3:32072 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/CONSTRUCTION 
Power satellite construction location considerations 
(Geosynchronous earth orbit or low earth orbit), 3:30566 
PHOTOVOLTAIC POWER PLANTS/DESIGN 
Design and analysis of a 5000-MiW GaAlAs satellite power 
system, 3:30564 
PHOTOVOLTAIC POWER PLANTS/ECONOMICS 
Photovoltaic systems concept study. Final report. Volume I, 
3:30561 (ALO/2748-12(Vol.1)) 
ee satellite concepts and potential related space systems, 
567 
“aca POWER PLANTS/ENVIRONMENTAL 
PACTS 


nt: assessment of orbital and terrestrial central power 
plants, 3:30571 
PHOTOVOLTAIC POWER PLANTS/FEASIBILITY STUDIES 
_— power satellite concepts and potential related space systems, 
:30567 


PION PLUS-PROTON INTERACTIONS/PIONIZATION 


PHOTOVOLTAIC POWER PLANTS/RESEARCH PROGRAMS 
Satellite Power System (SPS) concept development and 
evaluation program plan, July 1977-August 1980, 3:30562 


(DOE/ET-0034) 
PHOTOVOLTAIC POWER PLANTS/REVIEWS 
Survey of the emerging solar energy industry, 3:30520 
PHOTOVOLTAIC POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Comparative assessment of orbital and terrestrial central power 
plants, 3:30571 
PHOTOVOLTAIC POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
Photovoltaic solar power satellites, 3:30565 
PHOTOVOLTAIC POWER PLANTS/TOTAL ENERGY 
SYSTEMS 
Commercial applications of solar total energy systems, 3:30587 
PHWR TYPE REACTORS/PRESSURE TUBES 
Crack initiation in cold-worked Zr-2.5 WT% Nb by delayed 
hydrogen cracking, 3:31399 
PHWR TYPE REACTORS/REACTOR MATERIALS 
Crack initiation in cold-worked Zr-2.5 WT% Nb by delayed 
hydrogen cracking, 3:31399 
PHYSICAL EFFORT 
See EXERCISE 
PHYTOPLANKTON 
See also ALGAE 
DIATOMS 
PHYTOPLANKTON/PHOTOSYNTHESIS 
Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section 1. Progress report, 1 August 1976-30 
September 1977, 3:31868 (COO-3279-2 
PHYTOPLANKTON/POPULATION DYNAMICS 
Coexistence, equilibrium, and nutrient sharing amon 
phytoplankton species of the Gulf of Maine, 3:31903 
PHYTOPLANKTON/SAMPLING 
Quality of inferences concerning the effects of nuclear power 
plants on the environment, 3:31843 
PHYTOPLANKTON/TEMPERATURE EFFECTS 
Biomass production in mass cultures of marine phytoplankton at 
varying temperatures, 3:32058 
PICEANCE CREEK BASIN/HYDRAULIC FRACTURING 
Western gas sands project status report, 3:30300 (NVO/0655-100) 
PICEANCE CREEK BASIN/RESOURCE ASSESSMENT 
Western gas sands project status report, 3:30300 (NVO/0655-100) 
PICKET FENCE 
See CUSPED GEOMETRIES 
PIGEONS/BEHAVIOR 
Chronic mercuric chloride: behavioral effects in pigeons, 3:32131 
PIKAS/GENETIC VARIABILITY 
Genetic variation in pika populations, 3:31901 
PILES 
See FOUNDATIONS 
PILOT PLANTS 
See also DEMONSTRATION PLANTS 
PILOT PLANTS/MAINTENANCE 
Coal liquefaction pilot plant, Cresap, West Virginia. Monthly 
technical progress report, January 1978, 3:30081 (FE-1517-60) 
PILOT PLANTS/REPAIR 
Coal liquefaction pilot plant, Cresap, West Virginia. Monthly 
technical progress report, January 1978, 3:30081 (FE-1517-60) 
PINES/PHOTOSYNTHESIS 
Studies of air pollution effects on vegetation, 3:31742 (UCID- 
17714) 
PINES/PLANT DISEASES 
Fomes annosus infection in slash pine plantations, 3:31965 (SRO- 
742-1) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS/FRAGMENTATION 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PION MINUS-PROTON INTERACTIONS/PARTICLE 
RAPIDITY 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PION MINUS-PROTON INTERACTIONS/PIONIZATION 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PION PLUS REACTIONS/CHARGE-EXCHANGE REACTIONS 
Pion induced double charge exchange on '8O, 3:32242 (ORO- 
5126-37) 
PION PLUS REACTIONS/ELASTIC SCATTERING 
m* -nucleus elastic scattering at low energies (50-MeV differential 
cross sections), 3:32244 (ORNL-5306) 
PION PLUS-PROTON INTERACTIONS/FRAGMENTATION 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PION PLUS-PROTON INTERACTIONS/PARTICLE 
RAPIDITY 
Multiparticle processes at fermilab energies, 3:32224 —e 
PION PLUS-PROTON INTERACTIONS/PIONIZA 
Multiparticle processes at fermilab energies, 3:32224 (BNI 50598) 








PIONS MINUS/PARTICLE PRODUCTION 


PIONS MINUS/PARTICLE PRODUCTION 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PIONS —~ ARTICLE PRODUCTION 
oun rocesses at fermilab energies, 3:32224 (BNL-50598) 
NG /STRESS ANALYSIS 
a of geometric nonuniformities on the stresses in piping 
elbows (LMFBR), 3:30887 (WARD-SD-3045-7) 
PIPE JOINTS/EXPANSION JOINTS 
LMFRBR flexible pipe joint development program. Annual 
technical progress report, government fiscal year 1977, 3:30840 
(AI-DOE- 13212) 
ELINE QU GAS 


See HIGH BTU GAS 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES/HEAT TRANSFER 
— and cooling the Raft River geothermal transite pipe line, 
73 (TID-28244) 
PIPELINES/INSTALL ATION 
Method and device for connecting sub-marine pipelines to a 
weight platform (Patent), 3:31559 
Method and apparatus for the laying of a submerged pipeline such 
as a submarine pipeline (Patents), 3:31558 
PIPELINES/NOISE 
Noise reduction in aerodynamic and gas system pipelines of 
ressor stations, 3:30315 
PIPELINES/WELDED JOINTS 


ae out faults in pipeline welding underwater offshore, 
31654 


PIPES 
See also PENSTOCKS 
PIPES/SUPPORTS 
~~ 5 for use in a nuclear system (Patent; LMFBR), 


PLANKTON 
See also PHYTOPLANKTON 
ZOOPLANKTON 
Trace metal content of plankton and zooplankton collected from 
the New York Bight and Long Island Sound, 3:32076 
PLANKTON/DISTRIBUTION 
Distribution of planktonic blue green algae related to the 
hydrography of the Georgia Bight, 3:31832 
PLANKTON/POPULATION DYNAMICS 
Striped bass ichthyoplankton abundance, mortality, and 
— estimation for the Potomac River population, 
31839 
PLANT CELLS/BIOLOGICAL RADIATION EFFECTS 
Retarded mitosis of root meristem cells of PEA seedlings exposed 
to gamma radiation at the S and Ge phases of the mitotic cycle, 
3:31999 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
FUNGI 
SUGAR CANE 
TRADESCANTIA 
TREES 
PLANTS/BIOLOGICAL RADIATION EFFECTS 
Effects of x-rays and thermal shock on germination, survival, 
growth and sex ratio of hemp plants, 3:32000 
Radiobiology, 3:32007 (ERDA-tr-285/3) 
PLANTS/CHEMICAL COMPOSITION 
Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:30555 (LBL-6861) 
PLANTS/CONTAMINATION 
Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 
Some patterns of strontium-90 contamination of plants in Georgian 
SSR (Fodder grass, tea shoots, maize), 3:31817 
Trace metals in ecosystems: relationships of the residues of 
copper, molybdenum, selenium, and zinc in animal tissues to 
those in vegetation and soil in the surrounding environment, 
3:31808 (CONF-750929-) 
PLANTS/CULTIVATION TECHNIQUES 
Potential of arid zone vegetation as a source of substrates, 3:30556 
(LBL-7214) 
PLANTS/ENDANGERED SPECIES 
Plant species on the Department of Energy-Oak Ridge 
Reservation that are rare, threatened, or of special concern, 
3:31796 (ORNL/TM-6101) 
PLANTS/METABOLISM 
Form and distribution of metals in plants: an overview, 3:31805 
(CONF-750929-) 
Mathematical model to simulate metal uptake by plants growing in 
soil, 3:31941 (CONF-750929-) 
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PLANTS/PHOTOSYNTHESIS 
Potential of arid zone vegetation as a source of substrates, 3:30556 
(LBL-7214) 
PLANTS/TRANSLOCATION 
Roots of higher plants as a barrier to translocation of some metals 
to shoots of plants, 3:31943 (CONF-750929-) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
LASER-PRODUCED PLASMA 
PLASMA/BIBLIOGRAPHIES 
Technology index for plasmaphysics research and fusion reactors. 
Volume 11, No. 12, 1977. Bibliography, author index, subject 
index, appendix, 3:32303 
PLASMA/ELECTROMAGNETIC RADIATION 
Seventh annual symposium on the anomalous absorption of intense 
high-frequency waves, 3:32347 (CONF-770538-(Absts.)) 
PLASMA/EMISSION SPECTRA 
Density sensitive lines from selected members of the sodium-like 
isoelectronic sequence, 3:32323 (NRL-MR-3682) 
PLASMA/ENERGY LOSSES 
Impurity radiation from medium density plasmas, 3:32336 
PLASMA/HAMILTONIANS 
Hamilton's principle for a hydromagnetic fluid with a free 
boundary, 3:32331 (PPPL-1421) 
PLASMA/HIGH-FREQUENCY HEATING 
Photon compression in cylinders, 3:32312 (UCID-17414) 
PLASMA/IMPURITIES 
Impurity radiation from medium density plasmas, 3:32336 
PLASMA/MATHEMATICAL MODELS 
Single particle behavior in plasmas, 3:32333 (UCRL-80509) 
PLASMA/MICROWAVE RADIATION 
Microwave absorption studies near the plasma frequency, 3:32310 
(LA-UR-78-51) 
PLASMA/TURBULENCE 
A statistical formulation of one-dimensional electron fluid 
turbulence, 3:32327 (N-77-30407) 
PLASMA CONFINEMENT/MAGNETIC FIELD 
CONFIGURATIONS 
Magnetic surfaces in the reversed field geometry, 3:32381 (PPPL- 
1415 


PLASMA CONFINEMENT/MAGNETIC FIELD REVERSAL 
Magnetic surfaces in the reversed field geometry, 3:32381 (PPPL- 
1415) 
PLASMA DENSITY/PLASMA WAVES 
Universal formula for the quasistatic second-order density 
perturbation by a cold magnetoplasma wave, 3:32348 (LBL- 
7234 


PLASMA DIAGNOSTICS/LASER RADIATION 
Plasma diagnostics using lasers (Review), 3:32321 
PLASMA DIAGNOSTICS/MEETINGS 
Second topical conference on high-temperature plasma 
diagnostics, 3:32315 (LA-7160C) 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Detection of lower hybrid waves within a plasma by microwave 
scattering, 3:32318 (PPPL-1414) 
PLASMA DIAGNOSTICS/NUCLEAR CHEMISTRY 
Radio chemistry as a diagnostic in laser fusion experiments, 
3:32320 (UCRL-79778) 
PLASMA DIAGNOSTICS/PROTON BEAMS 
Laser fusion power balance measurements (particle transmission 
diagnostics), 3:32453 (EPRI-ER-591) 
PLASMA DIAGNOSTICS/STREAK PHOTOGRAPHY 
Modern ultrafast streak camera development and application 
review, 3:32316 (LA-UR-77-2474) 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Submillimeter laser plasma diagnostics, 3:32317 (ORNL-5306) 
YLASMA DIAGNOSTICS/TOMOGRAPHY 
Tomography of laser fusion plasmas, 3:32319 (UCRL-79291) 
PLASMA DIAMAGNETISM 
Plasma response to symmetry breaking perturbations in the 
reversed field geometry, 3:32330 (PPPL-1419) 
PLASMA DRIFT/CHARGED-PARTICLE TRANSPORT 
Diffusion of particles in adiabatic traps in the presence of flute 
oscillations, 3:32335 (UCRL-Trans-11325) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
PLASMA INSTABILITY/STABILIZATION 
Stability limit on beta in a tokamak using the collisionless energy 
principle, 3:32343 (PPPL-1418) 
PLASMA MACROINSTABILITIES 
See also HELICAL INSTABILITY 
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PLASMA MACROINSTABILITIES/MATHEMATICAL 
MODELS 


Introduction to the linear theory of tearing instabilities, 3:32340 
(HCP/T4478-01) 
PLASMA MACROINSTABILITIES/NONLINEAR PROBLEMS 
=a numerical studies of the tearing mode, 3:32345 (UCRL- 
52 
PLASMA SIMULATION 
Fluid simulation of large tokamak plasmas —_ a variable spatial 
301)” variable time step implicit procedure, 3:32334 (UWFDM- 
201 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
PLASMA WAVES/HYBRID RESONANCE 
Detection of lower hybrid waves within a plasma by microwave 
scattering, 3:32318 (PPPL-1414) 
PLASMA WAVES/INTERACTIONS 
Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral beams), 3:32322 (LBL-5299) 
PLASMA WAVES/KINETIC EQUATIONS 
Universal formula for the quasistatic second-order density 
rturbation by a cold magnetoplasma wave, 3:32348 (LBL- 


234) 
PLASMA WAVES/MEASURING METHODS 
Detection of lower hybrid waves within a plasma by microwave 


scattering, 3:32318 (PPPL-1414) 
PLASTIC SCINTILLATION DETECTORS/EFFICIENCY 
Efficiency of plastic scintillation detector over 5 to 25 MeV 
—_ range, 3:32241 (ORNL-5306) 
PLASTI 
See also CONCRETE-PLASTIC COMPOSITES 
ORGANIC POLYMERS 
POLYETHYLENES 
POLYSTYRENE 
TEFLON 
PLASTICS/MATERIALS RECOVERY 
Pyrolysis of polystyrene chips in fluidized beds, 3:31275 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/FATIGUE 
Cycle counting procedure for fatigue failure preditions for 
complicated multi-axial stress histories, 3:31522 (WAPD-T- 


2674 
PLATINUM/CATALYTIC EFFECTS 
Chemistry of lignite liquefaction. Quarterly report, July- 
September 1977, 3:30087 (FE-2211-7) 
PLATINUM/CHEMICAL REACTIONS 
Methylation of platinum by methycobalamin, 3:31905 (CONF- 
750929-) 
PLATINUM/EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans-1 1292) 
PLATINUM/METHYLATION 
Methylation of platinum by methycobalamin, 3:31905 (CONF- 
750929- 


PLATINUM ALLOYS/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
PLBR REACTOR/DESIGN 
Liquid Metal Fast Breeder Reactor conceptual plant design 1000 
MWe. Volume V. Cost/schedule, 3:30882 (TID-27701/5) 
se aa II follow-on resolution of key issues, 3:30861 (FBR- 
77-4 
PLBR Project. Design criteria for the Prototype Large Breeder 
Reactor, 3:30883 (TID-28193) 
PLBR REACTOR/PRIMARY COOLANT CIRCUITS 
Prototype |" Breeder Reactor: primary heat transport system 
ue) inal report, Phase II extension, 3:30885 (TID- 
28265 
Prototype Large Breeder Reactor. Phase II extension studies. Part 
1. Summary, 3:30867 (GEFR-00260(Summ. )) 
PLBR REACTOR/REACTOR COOLING SYSTEMS 
——— Large Breeder Reactor. Phase II extension. Volume II. 
ELTEMP program update, 3:30884 (TID-28195) 
PLBR REACTOR/REACTOR VESSELS 
Prototype Large Breeder Reactor. Phase II extension studies. Part 
1. Summary, 3:30867 (GEFR-00260(Summ.)) 
PLOIDY/RADIOSENSITIVITY EFFECTS 
Role of ploidy in radiosensitivity of cells (experiments on yeast 
organisms of different species and genotypes) (Alpha particles, 
gamma radiation), 3:31994 
PLT REACTORS/ICR HEATING 
Review of plasma heating by waves in the ion-cyclotron range of 
frequencies, 3:32304 (CONF-7801 13-8) 
PLT REACTORS/PLASMA BEAM INJECTION 
en oie in PLT: experimental overview, 3:32433 (CONF- 
7 id 
PLT REACTORS/SUPERCONDUCTING MAGNETS 
Deals magnet concept: applications and development, 3:32379 
(BNL-22594) 


PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 


PLUMES/DATA ACQUISITION 
Measurements at cooling tower plumes. Part 4. Results of the 
measurement campaigns at the cooling towers of the RWE 
power stations Neurath and Meppen, 3:30727 (ANL-Trans- 


1118) 
PLUMES/ENVIRONMENTAL IMPACTS 
Measurements at cooling tower plumes. Part II. Lidar 
measurements at cooling tower plumes (HTGR), 3:30831 
(ANL-Trans-1116) 
PLUMES/ENVIRONMENTAL TRANSPORT 
Measurement of the effective stack height of plumes with LIDAR, 
3:31782 
Results of aerosol and SO2 measurements at Neurath fossil-fuel 
power plant in November 1974, 3:31736 (IB-553-75/16) 
PLUMES/MEASURING INSTRUMENTS 
Measurements at cooling tower plumes. Part 4. Results of the 
measurement campaigns at the cooling towers of the RWE 
power stations Neurath and Meppen, 3:30727 (ANL-Trans- 
1118) 
PLUTONIUM 
Shipment by air of plutonium and highly enriched uranium: State 
of New York vs. Nuclear Regulatory et al., 3:30391 
PLUTONIUM/AEROSOL MONITORING 
Instrumentation development, 3:31737 (LBL-5299) 
PLUTONIUM/ALPHA PARTICLES 
Alpha-sensitive cellulose nitrate track detectors: applications to 
the study of environmental contamination (Monitoring Pu in 
soils and sediments), 3:31816 (UCRL-80679) 
PLUTONIUM/BODY BURDEN 
Studies on persons exposed to plutonium, 3:32048 (LA-UR-78-208) 
PLUTONIUM/ENVIRONMENTAL TRANSPORT 
Preconcentration of plutonium radionuclides from natural waters, 
3:31890 (UCRL-80686) 
PLUTONIUM/FILTRATION 
Separations chemistry, 3:30406 (ORNL-5295) 
PLUTONIUM/HEALTH HAZARDS 
Studies on persons exposed to plutonium, 3:32048 (LA-UR-78-208) 
PLUTONIUM/INVENTORIES 
Report on an International Atomic Energy Agency inventory 
verification, 3:30452 
PLUTONIUM/LEACHING 
Leach rates of high activity waste from borosilicate glass, 3:30393 
(DP-MS-77-80) 
PLUTONIUM/RADIATION MONITORING 
Alpha-sensitive cellulose nitrate track detectors: applications to 
the study of environmental contamination (Monitoring Pu in 
soils and sediments), 3:31816 (UCRL-80679) 
PLUTONIUM/RADIONUCLIDE MIGRATION 
Alpha-sensitive cellulose nitrate track detectors: applications to 
the study of environmental contamination (Monitoring Pu in 
soils and sediments), 3:31816 (UCRL-80679) 
PLUTONIUM/SEPARATION PROCESSES 
Preconcentration of plutonium radionuclides from natural waters, 
3:31890 (UCRL-80686) 
PLUTONIUM/SOIL CHEMISTRY 
Physicochemical characterization of mobile plutonium species in 
soils, 3:31804 (CONF-750929-) 
PLUTONIUM/SOLVENT EXTRACTION 
Method for selectively reducing plutonium values by a 
photochemical process (Patent application), 3:30374 
Thermoselectivity of trialkyl phosphates in reactions to extract 
uranium and transuranium elements from nitric acid solutions, 
3:31450 (ORNL-tr-4566) 
PLUTONIUM/VOLTAMETRY 
Controlled-potential coulometric determination of plutonium, 
3:31437 
PLUTONIUM 238/DOSE RATES 
Mathematical model of 7°*Pu alpha-ray dose-rate distribution in 
the lung, 3:32042 (CONF-760927-) 
PLUTONIUM 238/ENVIRONMENTAL EFFECTS 
Environmental and radiological safety studies. Interaction of 
238 PuO, heat sources with terrestrial and aquatic environments. 
Progress report, October 1-December 31, 1977, 3:31813 (LA- 
7172-PR) 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 
Stability of plutonium contaminated sediments in the Miami-Erie 
Canal (Mound Facility, Ohio, radioactive effluents monitoring), 
3:31786 (MLM-2483) 
PLUTONIUM 238/RADIATION DOSE DISTRIBUTIONS 
Mathematical model of 7°*Pu alpha-ray dose-rate distribution in 
the lung, 3:32042 (CONF-760927-) 
PLUTONIUM 238/RADIATION MONITORING 
Radionuclides in the marine environment near the Farallon Islands 
(Pu, 7°°Pu, 74°Pu, 1°7Cs), 3:31889 (UCRL-52381) 
PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 
Fibrinolytic activity of canine blood after inhalatior. of plutonium- 
239 dioxide, 3:32045 





PLUTONIUM 239/BODY BURDEN 


PLUTONIUM 239/BODY BURDEN 
Body-iron stores and plutonium metabolism (7°*°Pu, mice), 3:32051 
(CONF-750929-) 
Calibration of the polycarbonate dosimeter for the microdosime' 
of **°Py alpha particles in bone, 3:32005 (CONF-770720-10) 
PLUTONIUM 239/METABOLISM 
Body-iron stores and plutonium metabolism (7°°Pu, mice), 3:32051 
CONF-750929- 
‘ONIUM 239/PHAGOCYTOSIS 
“— vitro phagocytosis of respirable-sized monodisperse particles by 
or macrophages (Rabbits, 7°°Pu, 1° Yb), 3:32052 (CONF- 


609: 
PLUTONIUM 239/RADIATION MONITORING 
Radionuclides in the marine environment near the Farallon Islands 
238Py, 259Pu, 4°Pu, 197Cs), 3:31889 (UCRL-52381) 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 
Germanium detector system for the detection of transuranics at 
low-activity concentrations in soil (744Am, “Pu, 7°°Pu, 7°°U, 
232Th), 3:31814 (LA-UR-78-87) 
PLUTO 240/RADIATION MONITORING 
Radionuclides in the marine environment near the Farallon Islands 
238Py, 9Py, 24°Pu, 137Cs), 3:31889 (UCRL-52381) 
PLUTONIUM 240/RADIOECOLOGICAL CONCENTRATION 
Germanium detector system for the detection of transuranics at 
low-activity concentrations in soil (7*!Am, *°Pu, 7°°Pu, 75*U, 
232Th), 3:31814 (LA-UR-78-87) 
PLUTONIUM CARBIDES/THERMAL CONDUCTIVITY 
Study of uranium-plutonium carbide-based fuel simulating high 
burnup, 3:31421 
PLUTO COMPLEXES/BIOCHEMICAL REACTION 


Microbial transformation of a soluble organoplutonium complex, 
3:31906 (CONF-750929-) 
PLUTONIUM COMPOUNDS/PRECIPITATION 
Dynamic process model of a plutonium oxalate precipitator. Final 
report, 3:30352 (UCRL-13812) 
PLUTONIUM COMPOUNDS/SOIL CHEMISTRY 
Physicochemical characterization of mobile plutonium species in 
soils, 3:31804 (CONF-750929-) 
PLUTONIUM DIOXIDE/CHEMICAL PREPARATION 
Dynamic process model of a plutonium oxalate precipitator. Final 
report, rt, 5: 30352 (UCRL-13812) 
PLUTONIUM DIOXIDE/CRITICALITY 
Analysis of some uranium oxide and mixed-oxide lattice 
measurements. Final report, 3:31551 (EPRI-NP-691) 
PLUTONIUM DIOXIDE/DIFFUSION 
Aerosol measurements and modeling for fast reactor safety: task 7. 
Annual report for FY 1977 (LMFBR; time dependent aerosol 
suspension behavior), 3:30993 (BMI-NUREG-1987) 
PLUTONIUM DIOXIDE/ELECTRON MICROPROBE 
ANALYSIS 
Microprobe analysis of PuO2-UO: nuclear fuel, 3:31441 (HEDL- 
SA-1242FP) 
PLUTONIUM DIOXIDE/MECHANICAL PROPERTIES 
Analysis of crack patterns in fast reactor fuel pellets, 3:30839 
(AERE-TP-719 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Plutonia fuel study. Final report, 3:30943 (EPRI-NP-637) 
PLUTONIUM DIOXIDE/RADIONUCLIDE MIGRATION 
-_ 7 of metallic fission products in reactor oxide fuels, 


PLUTONIUM OXIDES/BIOLOGICAL RADIATION EFFECTS 
Fibrinolytic activity of canine blood after inhalation of plutonium- 
239 dioxide, 3:32045 
PLUTONIUM OXIDES/ENVIRONMENTAL EFFECTS 
Environmental and ae safety studies. Interaction of 
Pa a heat sources with terrestrial and aquatic environments. 
een report, October 1-December 31, 1977, 3:31813 (LA- 


R) 
PLUTONIUM OXIDES/LEAKS 
Study of plutonium oxide leak rates from shi 
Quarterly progress ~ om October 1, 976 Dee 
3:30386 (B L-2260-1) 
PLUTONIUM OXIDES/REMOVAL 
Removal of macrophages and plutonium dioxide icles by 
bronchopulmonary lavage (Rats, hamsters, 7°*Pu), 3:32053 
(CONF-760927-) 
PLUTONIUM OXIDES/TRANSPORT 
Study of plutonium oxide leak rates from shi iP containers. 
Quarter] report, October 1, 197 Detcaber 21, 1976, 
3:30386 (B L-2260-1) 
TIC TRANSPORT/FEASIBILITY STUDIES 
Coal and ——_ pipeline feasibility study. First monthly report, 6 
1977-30 September 1977, 3:30037 (FE-2707-1) 


ig containers. 
mber 21, 1976, 


ODES 
Li ribbon electrodes for Pockels cells. Final report, 3:32297 
Rectan 
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POLARIZED BEAMS/BEAM PRODUCTION 
Problems in the design of polarized p and anti p beams, 3:31678 
(ANL-HEP-CP-77-45) 
POLLEN/CONTAMINATION 
Selenium in pollen gathered by bees foraging on fly ash-grown 
plants, 3:31750 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
NOISE POLLUTION 
WATER POLLUTION 
POLLUTION/BIOLOGICAL INDICATORS 
Microcosm as a tool for estimation of environmental transport of 
toxic materials, 3:32063 
Role of microcosms in ecological research (an introduction to this 
special issue on microcosms), 3:32064 
POLLUTION/ECOLOGICAL CONCENTRATION 
Problems in assessing metal effects: a review with commentary on 
the symposium, 3: $1723 (CONF-750929-) 
POLLUTION/HAZARDS 
Problems in assessing metal effects: a review with commentary on 
the symposium, 3:31723 (CONF-750929-) 
POLLUTION/MEASURING INSTRUMENTS 
Instrumentation development, 3:31737 (LBL-5299) 
POLLUTION/MEASURING METHO 
Instrumentation development, 3:31737 (LBL-5299) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
POLLUTION CONTROL/ECONOMIC IMPACT 
Choosing the optimum financial strategy for pollution control 
investments, 3:31122 (EPA-625-3-76-005) 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Apparatus for feeding water into the air/fuel mixture passage of 
an internal combustion engine (Patent), 3:31309 
Pollution control device (Patent), 3:31316 
POLLUTION CONTROL EQUIPMENT/FINANCIAL 
INCENTIVES 


Choosing the optimum financial strategy for pollution control 
investments, 3:31122 (EPA-625-3-76-005) 
POLLUTION CONTROL EQUIPMENT/FINANCING 
Choosing the optimum financial strategy for pollution control 
investments, 3:31122 (EPA-625-3-76-005) 
POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 
ASSESSMENT 


Environmental control implications of generating electric power 
from coal. Technology status report. Volume I, 3:30132 (ANL/ 
ECT-1(Vol.1)) 

POLLUTION REGULATIONS 
Planning and zoning: a look into the future, 3:31794 
POLYCYCLIC AROMATIC HYDROCARBONS/ 

CARCINOGENESIS 

PAH carcinogenesis: metabolism and tumorigenesis as effected by 
se) flavones, and synthetic steroids, 3:32061 (CONF- 
770361- 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

CHROMATOGRAPHY 

Improved chromatography of PNA components using nematic 
liquid crystal, 3:31725 (CONF-770361-) 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

ECOLOGICAL CONCENTRATION 

Compounds in airborne particulates: salts and hydrocarbons, 


3:31751 
POLYCYCLIC AROMATIC HYDROCARBONS/HEALTH 
HAZARDS 


Industrial hygiene program and experiences with small-scale coal- 
conversion pilot plants, 3:30229 (CONF-770361-) 
Transport and transformations of anthracene in natural waters: 
process rate studies, 3:31867 (CONF-7710120-1) 
POLYCYCLIC AROMATIC HYDROCARBONS/INFRARED 
SPECTRA 
Potentials of correlation absorption spectroscopy for real-time 
monitoring of PNA emissions, 3:30233 (CONF-770361- -) 
we AROMATIC HYDROCARBONS/LIQUID 
COLUMN CHROMATOGRAPHY 
Application of high- ———- liquid chromatography (HPLC) and 
gas chromatography (GC) to the analysis of polycyclic aromatic 
hydrocarbons in fossil fuel conversion processes, 3:30231 
(CONF- 770361-) 
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POLYCYCLIC AROMATIC HYDROCARBONS/MEETINGS 

Proceedings of the second ORNL workshop on exposure to 
polynuclear aromatic hydrocarbons in coal conversion 
processes. I. Medical surveillance. II. Industrial experiences, 
personnel protection, and monitoring, 3:30226 (CONF-770361-) 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

MONITORING 

Current state-of-the-art paper-tape detection technology, 3:30232 
(CONF-770361-) 

Potentials of correlation absorption spectroscopy for real-time 
monitoring of PNA emissions, 3:30233 (CONF-770361-) 

Preliminary investigation of airborne PNA emissions from the 
HYGAS Pilot Plant, 3:30133 (CONF-770361-) 

Preliminary results from second-derivative absorption 
spectrometry applied to monitoring of PNA, 3:31726 (CONF- 
770361-) 

POLYCYCLIC AROMATIC HYDROCARBONS/WATER 

POLLUTION MONITORS 

Environmental studies, 3:31869 (ORNL-5295) 

POLYENES/SOLVENT EXTRACTION 

Process for the removal of uranium contained in homo- and co- 

polymers of mono- and dioefines, 3:31447 
POLYESTERS/AGING 

Cable jacket aging study: comparison of polyether and polyester 

urethane materials, 3:31425 (SAND-77-0856) 
ILYETHYLENES 


See also TEFLON 
Development of a freeze-tolerant solar water heater using 
crosslinked polyethylene as a material of construction. Final 
report, June 18, 1976-October 1, 1977, 3:30628 (COO-2956-8) 
POLYMERASES 
Effect of Escherichia coli DNA binding protein on the 
transcription of single-stranded phage M13 DNA by 
Escherichia coli RNA polymerase, 3:31912 
POLYMERASES/METABOLISM 
Activity of DNA-dependent DNA polymerase and aspartate- 
carbamoy] transferase after separation of rat marrow and spleen 
cells in an albumin density gradient under normal conditions, 
after irradiation and administration of DNA (Gamma radiation), 
3:31987 
POLYSTYRENE/MOLECULAR STRUCTURE 
Entangled polymers: polystyrene in butanone (Dynamics from 
inelastic light scattering), 3:31427 (SAND-77-1734C) 
POLYSTYRENE/PYROLYSIS 
Pyrolysis of polystyrene chips in fluidized beds, 3:31275 
POLYSULFIDES 
See SULFIDES 
LYTETRAFLUORETHYLENE 
See TEFLON 
POLYVINYLS 
See also POLYSTYRENE 
POLYVINYLS/TEMPERATURE EFFECTS 
Thermomechanical behavior of polyviny] butyral film and its 
effect on focal stability of a solar mirror-laminate, 3:30634 
(SAND-77-1850) 
PONDS 
See also SOLAR PONDS 
See LAKES 
PONDS/OIL SPILLS 
Exploratory study of the behavior of crude oil spills under ice (In 
freshwater pond), 3:30293 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POPULATION DENSITY/BIOLOGICAL RECOVERY 
Argument supporting the reality of compensation in fish 
populations and a plea to let them exercise it, 3:31841 
POPULATION DENSITY/ENVIRONMENTAL EFFECTS 
Argument supporting the reality of compensation in fish 
populations and a plea to let them exercise it, 3:31841 
POPULATIONS 
See also HUMAN POPULATIONS 
POPULATIONS/BIOLOGICAL ADAPTATION 
Radiosensitivity of the organism and adaptation of populations to 
chronic exposure to strontium-90 (Rats, mice), 3:32046 
POPULATIONS/BIOLOGICAL RADIATION EFFECTS 
Radiosensitivity of the organism and adaptation of populations to 
chronic exposure to strontium-90 (Rats, mice), 3:32046 
POPULATIONS/RADIOSENSITIVITY 
Radiosensitivity of the organism and adaptation of populations to 
chronic exposure to strontium-90 (Rats, mice), 3:32046 
POROUS MATERIALS/CONVECTION 
Geothermal and geosciences, 3:30643 (LBL-5299) 
PORTLAND CEMENT/PRODUCTION 
Industrial International Data Base. Pilot study: the cement 
industry. Final draft, for review, 3:31263 (NP-23023) 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
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POTASSIUM/ACTIVATION ANALYSIS 
Metals in the water, sediments, and biota of the Haw and New 
Hope Rivers, North Carolina, 3:31870 (PB-272629) 
POTASSIUM/AVAILABILITY 
Environmental conditions and the vegetation on fly-ash heap near 
Skawina, 3:30153 (ORNL-tr-4570) 
POTASSIUM/TRITIUM RECOVERY 
Tritium removal from liquid metals by sorption on yttrium, 
3:32446 
POTASSIUM 40/ENVIRONMENTAL EFFECTS 
Radionuclides in Canada goose eggs, 3:31887 (CONF-750929-) 
POTOMAC RIVER/ECOLOGY 
Striped bass ichthyoplankton abundance, mortality, and 
production estimation for the Potomac River population, 
3:31839 
POWER DEMAND/FORECASTING 
Long-term residential load forecasting. Volume 2. Statistical 
appendix, 3:31151 (EPRI-EA-584(Vol.2)) 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/ECONOMICS 
Applying economic efficiency criteria: the case of electric energy, 
3:31182 
POWER GENERATION/EFFICIENCY 
Applying economic efficiency criteria: the case of electric energy, 
31182 


POWER PLANTS 
See also FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/DATA COMPILATION 
Inventory of power plants in the United States (By state within 
standard Federal Regions, using county codes), 3:31177 (DOE/ 
RA-0001) 
POWER PLANTS/ENVIRONMENTAL EFFECTS 
Hydrochemical study of Kamienno and Kwiecko Lakes. Part II. 
Data of 1971-1972 (after the power station at Zydowo was set in 
operation), 3:31880 
Phytoplankton cages for the measurement in situ of the growth 
rates of mixed natural populations, 3:32081 
POWER PLANTS/INVENTORIES 
Inventory of power plants in the United States (By state within 
standard Federal Regions, using county codes), 3:31177 (DOE/ 


RA-0001) 
POWER PLANTS/PRODUCTIVITY 
Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions (Detroit Edison, New England Power Pool, and 
Northeast Utilities), 3:31180 (TID-28281) 
POWER PLANTS/RELIABILITY 
Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions (Detroit Edison, New England Power Pool, and 
Northeast Utilities), 3:31180 (TID-28281) 
POWER REACTORS 
See also AVR REACTOR 
BEZNAU-1 REACTOR 
BEZNAU-2 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
JOYO REACTOR 
MONJU REACTOR 
PEACH BOTTOM-1 REACTOR 
PLBR REACTOR 
PROCESS HEAT REACTORS 
SHIPPINGPORT REACTOR 
SNR-1] REACTOR 
VRAIN REACTOR 
WYHL-I REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
POWER REACTORS/CONTAINMENT BUILDINGS 
Studies on radiation-resisting paints for concrete structures in 
nuclear powerplants. Part 3, 3:30942 (RFP-Trans-233) 
POWER REACTORS/PRIMARY COOLANT CIRCUITS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 
POWER REACTORS/REACTOR KINETICS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1 
POWER REACTORS/REACTOR MATERIALS 
Studies on radiation-resisting paints for concrete structures in 
nuclear powerplants. Part 3, 3:30942 (RFP-Trans-233) 





POWER REACTORS/STEAM SYSTEMS 


POWER REACTORS/STEAM SYSTEMS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 
POWER SUBSTATIONS/ELECTRIC FIELDS 
Model study of electric field effects in substations. Final report, 
3:30780 (EPRI-EL-632(Vol.2)) 
POWER SUBSTATIONS/MOCKUP 
Model study of electric field effects in substations. Final report, 
3:30780 (EPRI-EL-632(Vol.2)) 
POWER SUBSTATIONS/RELIABILITY 
Generalized computational method for reliability analysis of 
electric power installations, 3:30772 
POWER SUPPLIES/DESIGN 
ac/dc pulse power conversion from high voltage network to JET 
loads, 3:32418 
Electrical design of TNS, 3:32416 
JET additional heating power supply and protection, 3:32423 
Lawrence Berkeley Laboratory power supply system for neutral 
beam source development, 3:32424 
Lawrence Berkeley Laboratory power supply system for TFTR 
neutral beam source development, 3:32425 
PLT OH System operation, 3:32426 
Substitute power supply and battery charger for battery operated 
apparatus (Patent), 3:31096 
POWER SUPPLIES/ELECTRONIC CIRCUITS 
Digital RLC analysis of CDU fireset X-units, 3:31715 (SAND-77- 
1845C 


845C) 
POWER SUPPLIES/OPTIMIZATION 
Design philosophy of the 600 MW pulsed energy converters for 
the toroidal field coil of TFTR at Princeton, 3:32417 
POWER SUPPLIES/RESEARCH PROGRAMS 
Present and future technology of high voltage systems for neutral 
beam injections, 3:32415 (LBL-7261) 
POWER SUPPLIES/SWITCHES 
HV switch tube development program: TFTR, 3:32422 
POWER SYSTEMS 
See also AC SYSTEMS 
DC SYSTEMS 
POWER SYSTEMS/CONTROL 
Control and operation of the UK electricity supply system: an 
account of its development, 3:30755 
POWER SYSTEMS/CONTROL SYSTEMS 
Concept report: microprocessor control of electrical power 
system, 3:30769 (N-77-30367) 
New approach for emergency control in the interconnected 
power system, 3:30777 
POWER SYSTEMS/ENERGY MODELS 
Incorporating uncertainty in energy supply models. Final report 
(ELECTRIC3), 3:31152 (EPRI-EA-703(Vol.1)) 
Incorporating uncertainty in energy supply models. Final report 
(ELECTRIC3), 3:31153 (EPRI-EA-703(Vol.2)) 
POWER SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Development, testing, and evaluation of algorithms for the 
= of electric power systems using digital computers, 
:30778 


POWER SYSTEMS/OPERATION 
Control and operation of the UK electricity supply system: an 
account of its development, 3:30755 
Systems-optimized operation for voltage and idle power, 3:30779 
(DOE-tr-79) 
POWER SYSTEMS/OPTIMIZATION 
Systems-optimized operation for voltage and idle power, 3:30779 
(DOE-tr-79) 
POWER SYSTEMS/PLANNING 
Systems engineering for power. Program report, January 1978, 
3:30765 (DOE/ET-0012/1) 
POWER SYSTEMS/RELIABILITY 
Generalized computational method for reliability analysis of 
electric power installations, 3:30772 
POWER SYSTEMS/RESEARCH PROGRAMS 
Systems engineering for power. Program report, January 1978, 
3:30765 (DOE/ET-0012/1) 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
UNDERGROUND POWER TRANSMISSION 
POWER TRANSMISSION/ECONOMICS 
5 economic efficiency criteria: the case of electric energy, 
POWER TRANSMISSION/EFFICIENCY 
Applying economic efficiency criteria: the case of electric energy, 
POWER TRANSMISSION/LASER RADIATION 
Thermoelectronic laser energy conversion for power transmission 
in space, 3:30776 
POWER TRANSMISSION/SUPERCONDUCTING CABLES 
ac superconducting articles (Patent), 3:30787 
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POWER TRANSMISSION LINES/ELECTRICAL FAULTS 
Computer program "LK25OT”: power flux calculation and three- 
pole short circuit current calculation, 3:30771 (DOE-tr-77) 
POWER TRANSMISSION LINES/ELECTROMAGNETIC 
FIELDS 
Health and safety of high voltage transmission lines, 3:32176 (UR- 
3490-1255) 
POWER TRANSMISSION LINES/ENVIRONMENTAL 
EFFECTS 


a and aad of high voltage transmission lines, 3:32176 (UR- 
1255 
POWER TRANSMISSION LINES/OVERCURRENT 
Computer program "LK25OT”: power flux calculation and three- 
pole short circuit current calculation, 3:30771 (DOE-tr-77) 
POWER TRANSMISSION LINES/TRANSIENTS 
Simulation of transient phenomena in network systems with high 
voltage dc and ac transmission (In German), 3:30770 (NP- 


23040) 
POWER TRANSMISSION LINES/VOLTAGE DROP 
Computer program "LK25OT”: power flux calculation and three- 
e short circuit current calculation, 3:30771 (DOE-tr-77) 
POWER-COOLING-MISMATCH ACCIDENTS 
Assessment of oxygen diffusion during UO2-Zircaloy interaction 
(PWR), 3:30819 (TREE-NUREG-1192) 
PRECIPITATION SCAVENGING/TRACER TECHNIQUES 
— chemical tracer experiments on precipitation systems, 
:31761 
PRESSURE SUPPRESSION/HYDRODYNAMICS 
Reactor containment analysis for BWR suppression systems. 
Progress report, April-October 1977, 3:31047 (UCRL-50045-77- 
2) 


Suppression pool swell analysis. Special report (BWR), 3:30805 
PRI-NP-669-SR) 
PRESSURE SUPPRESSION/PERFORMANCE TESTING 
Mark I 1/5-scale boiling water reactor pressure suppression 
experiment facility report, 3:30809 (UCRL-52340 
PRESSURE SUPPRESSION/SIMULATION 
Data processing for the 1/5-scale mer hyo Reactor Mark I 
pressure suppression experiment, 3:31048 (UCRL-52384) 
PRESSURE SUPPRESSION/TEST FACILITIES 
Mark I 1/5-scale boiling water reactor pressure suppression 
experiment facility report, 3:30809 (UCRL-52340 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Variabilities detected by acoustic emission from filament-wound 
aramid fiber/epoxy composite pressure vessels, 3:31521 (UCRL- 
80268 
PRESSURE VESSELS/CHARPY TEST 
Stable and unstable crack growth in pressure vessel models (10 in. 
dia), 3:31510 (CONF-780213-3) 
PRESSURE VESSELS/CRACKS 
Stable and unstable crack growth in pressure vessel models (10 in. 
dia), 3:31510 (CONF-780213-3) 
PRESSURE VESSELS/FATIGUE 
Cycle counting procedure for fatigue failure preditions for 
complicated multi-axial stress histories, 3:31522 (WAPD-T- 


2674 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Transient pressure rises affecting fracture toughness requirements 
for boiling water reactors, 3:30806 (NEDO-21778) 
PRESSURE VESSELS/NEUTRON FLUX 
Calculations of neutron flux levels in the pressure vessel of an 
LWR. Final report, 3:30804 (EPRI-NP-617) 
PRESSURE VESSELS/NONDESTRUCTIVE TESTING 
Computer analysis of holographic interferograms for NDT 
applications, 3:31618 (SAND-77-1845C) 
PRESSURE VESSELS/STRESS ANALYSIS 
Stress concentrations around multiple windows in a high-pressure 
vessel, 3:31530 
PRESSURE VESSELS/THERMAL INSULATION 
Atmospheric vibration tests of an HTGR thermal barrier cover 
plate, 3:30827 (GA-A-14430) 
TRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Liquid-cooled nuclear reactor (Patent; LMFBR), 3:30890 (ANL- 
Trans-1127) 
PRIMARY COOLANT CIRCUITS/DECONTAMINATION 
— of LMFBR components, 3:30841 (AI-DOE- 
13218 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Radioactivity evaluation code system for high temperature gas 
cooled reactors, 3:30833 
Reactor safety research, 3:31019 (ORNL-5295) 
PROCESS HEAT/MARKET 
Nuclear process heat (VHTR) commercialization study. Volume 
II. Market for heat and products from the VHTR, 3:30928 (GA- 
A-14668(Vol.2)) 
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PROCESS HEAT REACTORS/COAL GASIFICATION 
a rocess heat (VHTR) commercialization study. Volume 
rey 3:30927 (GA-A-14668) 
PROCESS HEAT REACTORS/COMMERCIALIZATION 
Nuclear process heat (VHTR) commercialization study. Volume 
II. Market for heat and products from the VHTR, 3:30928 (GA- 
A-14668(Vol.2)) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROGRAMMING LANGUAGES 
CAL-ERDA —_ manual aga b Desi 
LOADS, S EMS, PLANT, ECON: Omics R REPORT, 
EXECUTIVE, CAL-ERDA), 3:31185 (ANL/ENG. 77-04) 
CAL-ERDA users manual (Buildin, ~~ Language; LOADS, 
SYSTEMS, PLANT, ECONOMICS, REPORT, 
EXECUTIVE, CAL-ERDA), 3:31184 (ANL/ENG- 77-03) 
PROGRAMMING LANGUAGES/DESIGN 
Design and implementation of a high-level lang - for a 
programmable frame buffer, 3:32524 (UCID-17745) 
Structure of directly executed languages: a new theory of 
interpretive system design, 3:32519 (SU-326-P.39-27) 
PRO) AZINE 
See AMINES 
PROMETHIUM 147/BIOLOGICAL RADIATION EFFECTS 
Changes in deoxycytidine excretion in rats following 
administration of radionuclides and external gamma irradiation 
(Sr, 137Cs, 14Ce, 147Pm, ®Ca, 131), 3: 32038 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE/COMBUSTION 
Molecular nitrogen yields from fuel nitrogen in backmixed 
combustion, 3:31506 (WSS/CI-77-47) 
PROPANE/COMBUSTION KINETICS 
Studies of the rate of oxidation of propane on a catalytic surface, 
3:31499 (CONF-771015-23) 
PROPANOLS/DEHYDRATION 
Conversion of methanol to gasoline components (Patent), 3:30502 
PROPENAL 
See ACROLEIN 
PROPHASE 
See MITOSIS 
PROPIONIC ACID/USES 
Repetitive closed Rankine Cycle working fluid as motive power 
or prime mover, 3:31288 
PROPORTIONAL COUNTERS/PERFORMANCE TESTING 
Application of a microprocessor system to stream monitoring, 
3:31888 (CONF-7801 10-5) 
Environmental dosimetry (Natural environmental and reactor site 
dosimetry), 3:31784 (HEDL-SA-1237) 
PROTECTION 


See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Permeation of methanolic aromatic amine solutions through 
commerically available glove materials, 3:32179 
TTECTIVE COATINGS/MATERIALS TESTING 
Investigation of corrosion performance of boiler and turbine alloys 
= fluidized bed combustion systems, 3:30195 (CONF-770447- 


) 
PROTEINS 
See also ALBUMINS 
HISTONES 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
In vivo and in vitro uptake of mercury and copper into discrete 
regions of mouse-liver nuclei, 3:31907 (CONF-750929-) 
PROTEINS/BIOCHEMISTRY 
Specific binding protein for 1,25-dihydroxyvitamin Ds in rat 
intestinal cytosol, 3:31917 
PROTEINS/BIOLOGICAL EFFECTS 
Isolation and activity of spleen protein fractions stimulating 
postradiation recovery of bone marrow (Mice), 3:32024 
PROTEINS/BIOSYNTHESIS 
Direct effects of temperature on protein synthesis in vivo, 3:31911 
Infidelity of translation of encephalomyocarditis viral RNA with 
tRNA from human malignant trophoblastic cells, 3:31931 
PROTEINS/CHEMICAL RADIATION EFFECTS 
Chemical effects of ionizing radiation on the individual amino 
acids within intact and pure protein molecules. Final report 
(Gamma radiation, uv radiation), 3:31982 (ORO-4183-22) 
PROTON BEAMS/BEAM DYN 
— a beams at FNAL (continued), 3:31679 (ANL-HEP-CP- 
A(anti A) beams at FNAL, 3:32221 (ANL-HEP-CP-77-45) 
PROTON BEAMS/POLARIZED BEAMS 
Problems in the design of polarized p and anti p beams, 3:31678 
(ANL-HEP-CP-77-45) 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 


PUBLIC HEALTH/CONSUMER PROTECTION 


PROTON-ANTIPROTON INTERACTIONS/DIFFRACTION 
MODELS 
Some remarks about physics with polarized proton and antiproton 
beams (mostly soft processes), 3:32222 (ANL-HEP-CP-77-45) 
PROTON-ANTIPROTON INTERACTIONS/ELASTIC 
SCATTERING 
Some remarks about physics with polarized proton and antiproton 
beams (mostly soft processes), 3:32222 (ANL-HEP-CP-77-45) 
PROTON-ANTIPROTON INTERACTIONS/ 
FRAGMENTATION 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Some remarks about physics with polarized proton and antiproton 
beams (mostly soft processes), 3:32222 (ANL-HEP-CP-77-45) 
PROTON-ANTIPROTON INTERACTIONS/MEETINGS 
Proceedings of the symposium on experiments using enriched 
antiproton, polarized proton, and polarized antiproton beams at 
Fermilab energies, 3:32220 (ANL-HEP-CP-77-45) 
PROTON-ANTIPROTON INTERACTIONS/PARTICLE 
RAPIDITY 


Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PROTON-ANTIPROTON INTERACTIONS/PIONIZATION 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PROTON-ANTIPROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Some remarks about physics with polarized proton and antiproton 
beams (mostly soft processes), 3:32222 (ANL-HEP-CP-77-45) 
PROTON-PROTON INTERACTIONS/DIFFRACTION MODELS 
Some remarks about physics with polarized proton and antiproton 
beams (mostly soft processes), 3:32222 (ANL-HEP-CP-77-45) 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Some remarks about physics with polarized proton and antiproton 
beams (mostly soft processes), 3:32222 (ANL-HEP-CP-77-45) 
PROTON-PROTON INTERACTIONS/FRAGMENTATION 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Hadronic weak interactions and the parton model at high p/sub 
perpendicular/ (P invariance), 3:32230 (ANL-HEP-CP-77-45) 
Some remarks about physics with polarized proton and antiproton 
beams (mostly soft processes), 3:32222 (ANL-HEP-CP-77-45) 
PROTON-PROTON INTERACTIONS/MEETINGS 
Proceedings of the symposium on —- using enriched 
antiproton, polarized proton, and polarized antiproton beams at 
Fermilab energies, 3:32220 (ANL-HEP-CP-77-45) 
PROTON-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
p- physics at the SPS and ISR (400 to 1000 GeV), 3:32223 (ANL- 
HEP-CP-77-45) 
Review of high transverse momentum processes, 3:32225 (BNL- 
50598) 
PROTON-PROTON INTERACTIONS/PARTICLE RAPIDITY 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PROTON-PROTON INTERACTIONS/PIONIZATION 
Multiparticle processes at fermilab energies, 3:32224 (BNL-50598) 
PROTON-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Some remarks about physics with polarized proton and antiproton 
beams (mostly soft processes), 3:32222 (ANL-HEP-CP-77-45) 
PROTON-PROTON INTERACTIONS/WEAK INTERACTIONS 
Hadronic weak interactions and the parton model at high p/sub 
perpendicular/ (P invariance), 3:32230 (ANL-HEP-CP-77-45) 
PROTONS/POLARIZATION 
A(anti A) beams at FNAL, 3:32221 (ANL-HEP-CP-77-45) 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE LARGE BREEDER REACTOR 
See PLBR REACTOR 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
Why is there charm strangeness color and all that, 3:32228 
(FERMILAB-Conf-77/93-THY) 
PSI-3772 RESONANCES/MASS 
Results from the SPEAR magnetic detector with the lead-glass- 
addition, 3:32213 (LBL-6780) 
PSI-3772 RESONANCES/PARTICLE WIDTHS 
Results from the SPEAR magnetic detector with the lead-glass- 
addition, 3:32213 (LBL-6780) 


See TEFLON 
PUBLIC HEALTH 
Study of the health effects of bicycling in an urban atmosphere. 
Final report, 3:31974 (DOT-TES-78-001) 
PUBLIC HEALTH/CONSUMER PROTECTION 
Bureau of Radiological Health...a look at Food and Drug 
Administration's (FDA's) program to protect the American 
consumer from radiaton. Final report, 3:32001 (PB-272869) 








PUBLIC LANDS/POWER SUPPLIES 


PUBLIC LANDS/POWER SUPPLIES 
Photovoltaic applications for the National Park Service, 3:30545 
PUBLIC /INVESTMENT 
Energy use and conservation, 3:31206 (LBL-5299) 
PUBLIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Energy accumulation through stationary flyweel systems. Final 
rt, 3:31065 (N-77-296. 


See SLURRIES 
PUMPED STORAGE 
Environmental control technology R and D oes for 
energy storage systems, 3:31898 (LA-6979-MS) 
PUMPED STORAGE/ECONOMICS 
sy — it of mechanical energy storage for solar systems, 
231 
PUMPED STORAGE POWER PLANTS/PENSTOCKS 
Lowering the pressure pulsations in pumped — plant 
ks by admission of air under the runner, 3:31063 
PUMPED STORAGE POWER PLANTS/SITE SELECTION 
= oe for Camlough Underground Power Station, 
31 


See also SOLAR WATER PUMPS 
PUMPS/CAVITATION 
a of cavitation analysis to design and operation of 
PTF-HFL pump loops, 3:30879 (SAN/0700-1) 
PUMPS/SEALS 
Recirculatin; = seal investigation. Final report. Volume 1, 
3:30799 (EPRI-NP-351) 


A 

(Polyvinyl alcohol.) 

PVA/USES 

Method for extending the lower lean limit of running of internal 
combustion — and improving the combustion of fluid fuels 
(Patent), 3:31328 


(Polyvinyl chloride.) 
PVC/THICKNESS 


Development of beta backscatter a using high-intensity 
sources, 3:31699 (BDX-613-1903(Rev.)) 
PWR TYPE REACTORS 
See also BEZNAU-1 REACTOR 
BEZNAU-2 REACTOR 
LOFT REACTOR 
SHIPPINGPORT REACTOR 
WYHL-1 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
PWR TYPE REACTORS/AFTER-HEAT 

Calculation of the decay heat of fission products from exact 
relations. Final report, 3:30803 (EPRI-NP-616(Vol.2)) 

Calorimetric measurement of decay heat from **°U fission 
eye from 10 to 10° seconds. Final report, 3:30802 (EPRI- 

-616(Vol.1)) 
PWR TYPE REACTORS/AUXILIARY SYSTEMS 

Standardized electrical auxiliary system for SNUPPS, 3:30823 

PWR TYPE REACTORS/BLOWDOWN 

LOCA analyses quarterly report, April-June 1977, 3:31039 
(SAND-77-1530) 

PWR Blowdown Heat Transfer Separated-Effects Program. 
Thermal-Hydraulic Test Facility experimental data report for 
test 102, 3:31021 (ORNL/NUREG/TM-151) 

Quarterly progress rt on blowdown heat transfer te- 
effects pro; July-September 1977, 3:31020 (ORNL/ 
NUREG -149) 

Rapid hot-water depressurization experiment. Interim report, May 
1977, 3:31002 (EPRI-NP-527) 

PWR TYPE REACTORS/COMMERCIALIZATION 

Development and commercialization of the light water reactor, 
1946-1976, 3:30808 (R-2180-NSF) 

PWR TYPE REACTORS/CONTROL ELEMENTS 
Hybrid B,C absorber control rod evaluation report, 3:30950 
(WCAP-8846-A) 
*. TYPE REACTORS/ECCS 
team-water mixing and system hydrodynamics pro . Task 4. 
Quarter! pro report, July 1, 1977-Septmber 50, 1977, 
3:30994 (B I- G-1987) 
PWR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 

Methodology for determining accident sequences that dominate 
risk in L power plants, 3:31034 (SAND-77-1280C) 

PWR TYPE REACTORS/FISSION PRODUCT RELEASE 

Reactor ee apna 3:31019 (ORNL-5295) 

PWR TYPE CTORS/FUEL ELEMENT FAILURE 

Irradiation effects test series, test IE-5. Test results report, 3:31040 

(TREE-NUREG-1130) 
had YPE REACTORS/FUEL ELEMENTS 


improvement ly/annual 


progress report, April-September 1977, 3:30798 (COO/4066-4) 
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Interchangeable metal fuel system for light water reactors, 3:30815 

Irradiation effects test series, test IE-5. Test results report, 3:31040 
(TREE-NUREG-1130) 

PWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Assessment of oxygen diffusion during UO2-Zircaloy interaction, 
3:30819 (TREE-NUREG-1192) 

Irradiation effects test series, test IE-5. Test results report, 3:31040 
(TREE-NUREG-1130) 

PWR TYPE REACTORS/LOSS OF COOLANT 

Condensing heat transfer following a loss-of-coolant accident, 
3:31052 

Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3:30991 (ANL-78-3) 

LOCA analyses quarterly report, April-June 1977, 3:31039 
(SAND-77-1530) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1977, 
3:31044 (TREE-NUREG-1205) 

Reactor hydrodynamics during the reflood phase of a loss-of- 
coolant accident, 3:31054 

SCORE-EVET: a computer code for the multidimensional 
transient thermal-hydraulic analysis of nuclear fuel rod arrays, 
3:31041 (TREE-NUREG-1133) 

Steam-water mixing and system hydrodynamics program. Task 4. 
Quarterly progress report, July 1, 1977-Septmber 30, 1977, 
3:30994 (BMI-NUREG-1987) 

PWR TYPE REACTORS/PLANNING 

Electric utility decision making and the nuclear option, 3:30919 
(R-2148-NSF) 

PWR TYPE REACTORS/POWER-COOLING-MISMATCH 

ACCIDENTS 

Assessment of oxygen diffusion during UO2-Zircaloy interaction, 
3:30819 (TREE-NUREG-1192 

PWR TYPE REACTORS/PRESSURE VESSELS 

Calculations of neutron flux levels in the pressure vessel of an 
LWR. Final report, 3:30804 (EPRI-NP-617) 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Reactor safety research, 3:31019 (ORNL-5295) 

PWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Cost-benefit analysis requirements of appendix I to 10 CFR Part 
50: their application to certain nuclear power plants docketed 
before January 2, 1971, 3:30951 (NUREG-0389) 

PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Control of cobalt-58 dissolution during refueling shutdowns of 

— water reactors using a hydrogen peroxide addition, 

Recirculating pump seal investigation. Final report. Volume 1, 
3:30799 (EPRI-NP-351) 

PWR TYPE REACTORS/SAFETY INJECTION 

LOCA analyses quarterly report, April-June 1977, 3:31039 
(SAND-77-1530) 

PWR TYPE REACTORS/STEAM GENERATORS 

Alloy 600 experience in nuclear once-through steam generators, 
3:30818 (RDTPA-75-2) 

Mathematical model for an integral economizer U-tube steam 
generator, 3:30821 

— ~ operations with Westinghouse steam generators, 

PWR TYPE REACTORS/SUPERHEATERS 
Fossil fired superheater for LWR applications, 3:30814 
PWR TYPE REACT" ORS/TRANSIENTS 

Postirradiation examination results for the Irradiation Effects Test 

2, 3:31043 (TREE-NUREG-1195) 
ABSORPTION SPECTROSCOPY 

Preliminary results from second-derivative absorption 

Fox applied to monitoring of PNA, 3:31726 (CONF- 
PYRENE/PHOSPHORESCENCE 

Room temperature phosphorescence of aromatic hydrocarbons in 

aqueous micellar solutions, 3:31478 
PYRIDINE/COMBUSTION 
Molecular nitrogen yields from fuel nitrogen in backmixed 
combustion, 3:31506 (WSS/CI-77-47) 
PYRIMIDINES 
See also CYTOSINE 
DEOXYCYTIDINE 
THIAMINE 
PYRIMIDINES/OXIDATION 
a-diketone sensitized photooxidation of pyrimidines, 3:31482 
PYRITE/CHEMICAL REACTIONS 


Using microwave power to reduce the sulfur content of Iowa 
coal, 3:30023 (IS-ICP-16) 
PYRITE/HEATING 
Using microwave power to reduce the sulfur content of Iowa 
coal, 3:30023 (IS-ICP-16) 
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PYRITE/REMOVAL 
Advanced preparation techniques for removing ash-forming 
constituents from Iowa coals, 3:30169 (IS-ICP-5) 
Coal cleaning for compliance with SO2 emissions regulations, 
3:30021 (CONF-7710110-) 


Q 


QUANTUM FIELD THEORY/GAUGE INVARIANCE 
Asymptotic freedom: a status report, 3:32238 (BNL-50598) 
QUANTUM FIELD THEORY/PHASE TRANSFORMATIONS 
Hadronic interaction mechanisms, 3:32234 (BNL-50598) 
QUARK MODEL/HADRONS 
Theory of hadron spectroscopy: colorspin and multiquark 
spectroscopy, 3:32235 (BNL-50598) 
QUARKS/ELECTRIC CHARGES 
Why is there charm strangeness color and all that, 3:32228 
(FERMILAB-Conf-77/93-THY) 
QUARKS/KINETICS 
Some remarks about large p/sub perpendicular/ spin effects 
(Kinetics), 3:32232 (ANL-HEP-CP-77-45) 
Theory of hadron spectroscopy: colorspin and multiquark 
spectroscopy, 3:32235 (BNL-50598) 
QUARKS/PARTICLE PRODUCTION 
Some remarks about physics with polarized proton and antiproton 
beams (mostly soft processes), 3:32222 (ANL-HEP-CP-77-45) 
QUARKS/SPECTROSCOPY 
Why is there charm strangeness color and all that, 3:32228 
(FERMILAB-Conf-77/93-THY) 
QUARTZ/CHEMICAL REACTION KINETICS 
Geothermal and geosciences, 3:30643 (LBL-5299) 
QUARTZ/SOLUBILITY 
Constraints on the circulation of meteoric water in hydrothermal 
systems imposed by the solubility of quartz, 3:30691 
QUEBEC/POWER GENERATION 
Impact of Quebec's energy revolution ((planning and economics 
of power generation)), 3:30835 


R REACTOR/TUBES 
Measurement of reactor tube cladding thickness by x-ray 
fluorescence spectrometry, 3:30983 (DP-1465) 
RABBITS/CONTAMINATION 
Ecological and land-use relationships of toxic metals in Ohio’s 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 
RADIANT HEAT TRANSFER/NUMERICAL SOLUTION 
Heat transfer by conduction and radiation (In Spanish), 3:31608 
(SAND-78-0099C) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
DOSEMETERS 
FLOW COUNTERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
NUCLEAR EMULSIONS 
PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 
RADIATION DETECTORS/DESIGN 
Germanium detector system for the detection of transuranics at 
low-activity concentrations in soil (7*4Am, 7*°Pu, 7°°Pu, 75°U, 
232Th), 3:31814 (LA-UR-78-87) 
RADIATION DETECTORS/GERMANIUM 
Instrumentation development, 3:31737 (LBL-5299) 
RADIATION DETECTORS/PERFORMANCE 
Germanium detector system for the detection of transuranics at 
low-activity concentrations in soil (71Am, 7“°Pu, 7°°Pu, 75°U, 
232Th), 3:31814 (LA-UR-78-87) 
RADIATION DETECTORS/TECHNOLOGY ASSESSMENT 
Instrumentation development, 3:31737 (LBL-5299) 
RADIATION DOSE DISTRIBUTIONS 
See also TEMPORAL DOSE DISTRIBUTIONS 
RADIATION DOSE DISTRIBUTIONS/MATHEMATICAL 
MODELS 
Mathematical model of ***Pu alpha-ray dose-rate distribution in 
the lung, 3:32042 (CONF-760927-) 
RADIATION DOSEMETERS 
See DOSEMETERS 


RADIOACTIVE EFFLUENTS/GASEOUS WASTES 


RADIATION DOSES/BIOLOGICAL RADIATION EFFECTS 
Effects of different doses of '*'I on spontaneous and radiation- 
induced development of mammary gland tumors in rats (X 
Radiation; 50, 100, 500, 1000, and 200,000 rad doses; rats), 

3:32027 
RADIATION EXPOSURE (DOSES) 

See RADIATION DOSES 
RADIATION HYGIENE 

See RADIATION PROTECTION 
RADIATION INJURIES 

Distinctions of radiation lesion in mice exposed to divided doses of 
radiation (X Radiation), 3:32029 

RADIATION INJURIES/BIOLOGICAL INDICATORS 

Sodium-22 transport as an index of cell membrane status following 

gamma irradiation (Mice), 3:32037 
RADIATION INJURIES/BIOLOGICAL RECOVERY 

Isolation and activity of spleen protein fractions stimulating 

postradiation recovery of bone marrow (Mice), 3:32024 
RADIATION MONITORING/QUALITY ASSURANCE 

Environmental Radioactivity Laboratory intercomparison studies 

program, FY 1977. Interim report, 3:31788 (PB-263900) 
RADIATION MONITORING/RESEARCH PROGRAMS 

Health physics and safety in JAERI, No. 18. April 1, 1975-March 
31, 1976, 3:32177 (JAERI-M-6696) 

RADIATION PROTECTION/RESEARCH PROGRAMS 

Health physics and safety in JAERI, No. 18. April 1, 1975-March 
31, 1976, 3:32177 (JAERI-M-6696) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 

(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 

See also ALPHA SOURCES 
RADIATION SOURCES/REGULATIONS 

Bureau of Radiological Health...a look at Food and Drug 
Administration's (FDA's) program to protect the American 
consumer from radiaton. Final report, 3:32001 (PB-272869) 

RADIATION SOURCES/USES 
Beneficial utilization of nuclear waste: 1977, 3:30463 
RADIATION SYNDROME 

Protective role of biotin (vitamin H) in the presence of radiation 

sickness (Rats, x radiation), 3:32023 
RADIATION SYNDROME/BIOLOGICAL INDICATORS 

Biochemical indices of blood serum of cows with acute radiation 

sickness due to nuclear fission products (7°5U), 3:32047 
RADIATION SYNDROME/THERAPY 

Regeneration of hemopoietic and lymphoid tissues following total- 
body irradiation and therapeutic administration of thiamin 
diphosphate (Mice, gamma radiation), 3:32028 

RADICALS 
See also HYDROXYL RADICALS 
METHYLENE RADICALS 
RADICALS/ABSORPTION SPECTRA 

Investigation of energy distribution in reaction products of 
vibrationally excited cn radicals O(3p) atoms, 3:31443 (N-77- 
29256) 

RADIOACTIVE AEROSOLS/CONTAINMENT 

Aerosol measurements and modeling for fast reactor safety: task 7. 
Annual report for FY 1977 (LMFBR; time dependent aerosol 
suspension behavior), 3:30993 (BMI-NUREG-1987) 

RADIOACTIVE AEROSOLS/DEPOSITION 

Investigations of the adequacy of the meteorological transport 
model developed for the reactor safety study, 3:31037 (SAND- 
77-1383C) 

RADIOACTIVE AEROSOLS/DIFFUSION 
Investigations of the adequacy of the meteorological transport 
model developed for the reactor safety study, 3:31037 (SAND- 
77-1383C) 
RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 

TRANSPORT 

Bibliography of mathematical modeling in ecology, 3:31810 
(EDFB/IBP-75/5) 

Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section 1. Progress report, 1 August 1976-30 
September 1977, 3:31868 (COO-3279-26) 

Stability of plutonium contaminated sediments in the Miami-Erie 
Canal (Mound Facility, Ohio, radioactive effluents monitoring), 
3:31786 (MLM-2483) 

RADIOACTIVE EFFLUENTS/GASEOUS WASTES 

Offsite thyroid dose commitment from airborne I-131 releases at 

TAN, 3:31785 (LTR-1322-3) 








RADIOACTIVE EFFLUENTS/LIQUID WASTES 


RADIOACTIVE EFFLUENTS/LIQUID WASTES 
Effects of energy related activities on the plankton of the 
e Bay. Section 1. Progress report, 1 August 1976-30 
September 1977, 3:31868 (COO-3279-26) 
RADIOACTIVE EFFLUENTS/STACK DISPOSAL 

Offsite thyroid dose commitment from airborne I-131 releases at 
TAN, 3:31785 (LTR-1322-3) 

Stability of plutonium contaminated sediments in the Miami-Erie 
Canal (Mound Facility, Ohio, radioactive effluents monitoring), 
3:31786 (MLM-2483) 

RADIOACTIVE MATERIALS/RECOMMENDATIONS 

Guides for naturally occurring and accelerator-produced 

radioactive materials (NARM), 3:32296 (PB-272303) 
RADIOACTIVE MATERIALS/TRANSPORT 

Analysis of the qualification test standards for small radioactive 
material shipping packages, 3:31556 (SAND-78-0125C) 

— tests on metallic impact limiters, 3:31555 (SAND-77- 
1939) 

Failure, incident, and malfunction report No. 18-71. Arrival of 
cama “rover ‘cask. Part II, 3:31553 (HEDL-TME-71- 
167) 

Predicted occurrence rate of severe transportation accidents 
involving large casks, 3:30389 (SAND-78-0061C) 

RADIOACTIVE PARTICULATES 
See PARTICLES 

RADIOACTIVE WASTE DISPOSAL 
See also STACK DISPOSAL 

Radionuclides in the marine environment near the Farallon Islands 
(**Pu, Pu, Pu, '°7Cs), 3:31889 (UCRL-52381) 

Reprocessing as a task for industry, 3:30375 (CONF-770323-4) 

RADIOACTIVE WASTE DISPOSAL/BIBLIOGRAPHIES 

Annotated bibliography: hazard assessments for the geologic 
isolation of nuclear wastes. Final report. Center for Resource 
and Environmental Systems Studies report No. 41, 3:30422 (Y/ 
OWI/SUB-77/42508) 

RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 

IMPACTS 

Potential radioactive pollutants resulting from expanded energy 
programs. Final report, 3:31789 (PB-272519) 

RADIOACTIVE WASTE DISPOSAL/FEASIBILITY STUDIES 

Disposal of spent fuel, 3:30416 (CONF-7803 16-4) 

RADIOACTIVE WASTE DISPOSAL/RADIATION 


yeti 
al determinations with a portable analyzer, 
oeai8 31812 ONF-780110-6) 
RADIOACTIVE WASTE DISPOSAL/RESEARCH 
PROGRAMS 
National Waste Terminal Storage Program. Progress report, 
January 1977, 3:30427 (Y/OWI/TM-45/4) 
RADIOACTIVE WASTE DISPOSAL/REVIEWS 
Nuclear fuel reprocessing and high level waste disposal: an interim 
report, 3:30367 (NP-22893) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Gamma-ray spectral determinations with a portable analyzer, 
3:31812 (CONF-780110-6) 
Hydrologic investigations of the Los Medanos area, southeastern 
New Mexico, 1977, 3:30418 (SAND-77-1401) 
RADIOACTIVE WASTE FACILITIES/PILOT PLANTS 
Engineering considerations for the Waste Isolation Pilot Plant, 
3:30421 (SAND-78-0483C) 
RADIOACTIVE WASTE FACILITIES/RESEARCH 
PROGRAMS 
Current state and goals of the Reprocessing and Waste Treatment 
Project (PWA), 3:30377 (ORNL-tr-4511) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Nuclear Regulatory Commission programs, 3:30438 (ORNL-5295) 
RADIOACTIVE WASTE MANAGEMENT/GOVERNMENT 
POLICIES 
A _—* and D needed for waste management problem, 
RADIOACTIVE WASTE MANAGEMENT/PACKAGING 
— waste control: April-September 1977, 3:30395 (MLM- 


) 
RADIOACTIVE WASTE MANAGEMENT/PLANNING 


EA begins waste management research programme for Iran, 
3:30399 


RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 


Program for long term management of Hanford high-level defense 
waste, 3:30397 (RHO-SA-2) 
Waste management, 3:30396 (ORNL-5295) 
RADIOACTIVE WASTE MANAGEMENT/REVIEWS 
Spanish national radioactive waste management program, 3:30401 
(BNWL-tr-288) 


ERA Vol. 3, No. 13 


RADIOACTIVE WASTE MANAGEMENT/ 
TRANSMUTATION 
Development of an irradiation technology for the recycling of 
241 Am in nuclear reactors: a contribution to the possibilities of 
reducing the hazard potential of a-bearing wastes, 3:30400 
(ORNL-tr-4585) 
RADIOACTIVE WASTE PROCESSING 
See also TODOX PROCESS 
RADIOACTIVE WASTE PROCESSING/AIR FILTERS 
ar filter for the decontamination of radioactive off-gas, 


RADIOACTIVE WASTE PROCESSING/COMBUSTION 

Radioactive matter containing waste gas treating installation 
(Patent), 3:30411 

RADIOACTIVE WASTE PROCESSING/COST BENEFIT 

ANALYSIS 

Cost-benefit analysis requirements of appendix I to 10 CFR Part 
50: their application to certain nuclear power plants docketed 
before January 2, 1971, 3:30951 (NUREG-038 -0389) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Aerosol and iodine removal from the head-end offgas of a 
rocessing facility, 3:30383 (ORNL-tr-4511) 
hates of lime-slurry stirred tank carbonation reactor, 3:30368 
(ORNL/MIT-256) 
Head-end offgas purification, 3:30382 (ORNL-tr-451 2. 
RADIOACTIVE WASTE PROCESSING/MEETINGS 

Collection of lectures presented at first status report of the project 
on Reprocessing and Waste Treatment, 17 November 1975, 
3:30376 (ORNL-tr-4511) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Conversion of highly active waste to solids (VERA), 3:30414 
(ORNL-tr-4511) 

Development of methods to extralt and solidify highly radioactive 
waste, 3:30412 (STU-74-5626-a-b-d-e) 

Development of bituminization process for radioactive wastes test 
by bench-scale plant, 3:30407 (PNCT-83 1-73-01) 

Development of bituminization process for radioactive wastes. 
Evaluation of bitumen product, 3:30408 (PNCT-83 1-73-01) 

Immobilization of radioactive waste in glass matrices, 3:30404 
(DP-MS-77-95) 

Isolation of radioiodine with Portland cement. I. Scoping leach 
studies, 3:30410 

Leach rates of high activity waste from borosilicate glass, 3:30393 
(DP-MS-77-80) 

Preliminary flowsheet for the conversion of Hanford high-level 
waste to glass, 3:30402 (ARH-F-113) 

Progress on the treatment of radioactive waste from reprocessing 
facilities, 3:30381 (ORNL-tr-4511) 

Solidification of high-level radioactive wastes with methods 
satisfying extreme security requirements, 3:30409 (TRITA- 
KKE-7605) 

Tilt-pour melt-caster for encapsulation of radioactive cesium, 
3:30403 (ARH-SA-298) 

Tritium waste control: April-September 1977, 3:30395 (MLM- 
2484 

RADIOACTIVE WASTE PROCESSING/SOLVENT 

EXTRACTION 

Separations chemistry, 3:30406 (ORNL-5295) 

RADIOACTIVE WASTE STORAGE/BIBLIOGRAPHIES 

Annotated bibliography: hazard assessments for the geologic 
isolation of nuclear wastes. Final report. Center for Resource 
and Environmental Systems Studies report No. 41, 3:30422 (Y/ 
OWI/SUB-77/42508) 

RADIOACTIVE WASTE STORAGE/CONTAINERS 

Nuclear waste storage container with metal matrix (Patent 

application), 3:30431 
RADIOACTIVE WASTE STORAGE/DEMONSTRATION 

PLANTS 

Demonstration of a surface storage system for spent fuel or waste, 
3:30415 (ARH-SA-302 

RADIOACTIVE WASTE STORAGE/GASEOUS WASTES 

Radiogenic gases and drum pressures associated with TRU waste 

storage, 3:30417 (DPST-78-245) 
RADIOACTIVE WASTE STORAGE/ION IMPLANTATION 
ae in or relating to the storage of material (Patent), 
:30430 
RADIOACTIVE WASTE STORAGE/MEETINGS 

Summary of geologic review group meetings, March 17-18, 1977 

and May 26-27, 1977, 3:30423 (Y/OWI/TM-18/2) 
RADIOACTIVE WASTE STORAGE/MILL TAILINGS 

Draft environment statement related to operation of Moab 
——— mill (Grand County, Utah), 3:30432 (DOCKET- 
403453-1) 

RADIOACTIVE WASTE STORAGE/RESEARCH PROGRAMS 

National waste terminal storage program progress report, 
February 1977, 3:30428 (Y/OWI/TM-45/5) 

National Waste Terminal Storage program progress report, March 
1977, 3:30429 (Y/OWI/TM-45/6) 
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Office of Waste Isolation. Progress report, November 1977 
(National waste terminal storage), 3:30425 (Y/OWI/TM-43/2) 
Office of Waste Isolation progress report, October 1977, 3:30424 
(Y/OWI/TM-43/1) 
Office of Waste Isolation progress report, November 1976, 
3:30426 (Y/OWI/TM-45. 5 
Summary of geo co logic review group meetings, March 17-18, 1977 
and May 26-27, 1977, 3:30423 (Y/OWI -18/2) 
RADIOACTIVE WASTE STORAGE/SITE SELECTION 
Hydrocarbon evaluation proposed southeastern New Mexico 
radioactive material storage site Eddy County, New Mexico. 
Volume I. Discussion, 3:30419 (SAND-77-7033(Vol.1)) 
Hydrocarbon evaluation proposed southeastern New Mexico 
radioactive material storage site Eddy County, New Mexico. 
Volume II. Exhibits (Maps only), 3:30420 (SAND-77- 
7033(Vol.2)) 
RADIOACTIVE WASTE STORAGE/SPUTTERING 
a in or relating to the storage of material (Patent), 


RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 
Engineering considerations for the Waste Isolation Pilot Plant, 
3:30421 (SAND-78-0483C) 
Summary review of worksho oP on movement of fluids in largely 
pssiarieee Lp 3:32188 (Y/OWI/SUB-77/14223) 


ae ~ also RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/CHEMICAL ANALYSIS 
Determination of complexable metals by chelometric titration, 
3:31435 (ARH-ST-138) 
RADIOACTIVE WASTES/ISOTOPE RATIO 
Study of transuranium concentration levels in solid radioactive 
waste from commercial power reactors. Interim report, 3:30394 
(EPRI-NP-631) 
RADIOACTIVE WASTES/MATERIALS RECOVERY 
Beneficial utilization of nuclear waste: 1977, 3:30463 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
Conceptual designs of radioactive canister transporters, 3:30390 
(Y/OWI/SUB-78/16538) 
Everything you always wanted to know about shipping high-level 
nuclear wastes, 3:30392 (DOE/EV-0003) 
Radioactive waste transportation systems analysis and program 
plan, 3:30387 (ORNL-5362) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGY/REVIEWS 
Current problems of radiobiology, 3:32002 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHS 
See IMAGES 
RADIOISOTOPE BATTERIES/DESIGN 
Design of a spherical RTG (Radioisotope Thermoelectric 
Generator (RTG)), 3:30476 
Space nuclear power supply design in the shuttle ERA, 3:30477 
Terrestrial RTG designs featuring disc-shaped thermoelectric 
— (Radioisotope Thermoelectric Generator (RTG)), 
: 1 
RADIOISOTOPE BATTERIES/RADIOISOTOPE HEAT 
SOURCES 


Assessment of the materials needs fui 2 Kr fuel capsule, 3:30475 
RADIOISOTOPE BATTERIES/RELIABILITY 
Results of metallographical diagnostic examination of Navy half- 
watt thermoelectric converters degraded by accelerated tests, 


3:30473 
RADIOISOTOPE BATTERIES/TESTING 
Tests and evaluation of multihundred watt thermoelectric 
generators at JPL, 3:30474 
RADIOISOTOPE BATTERIES/THERMOELECTRIC 
MATERIALS 
Development of the data base for a degradation model of a 
selenide RTG ye Thermoelectric Generator 
(RTG)), 3:304 
RADIOISOTOPE ‘(GENERATORS/COPPER 62 
Sere ss i radiopharmaceutical development program at 
A, 3 
RADIOISOTOPE HEAT SOURCES 
Thermal optimization of small ***Pu fueled radioisotope 
thermoelectric generators, 3:31197 
RADIOISOTOPE HEAT SOURCES/CAPSULES 
Assessment of the materials needs for a **Kr fuel capsule, 3:30475 
= doped iridium alloy for radioisotope heat sources (Patent 
lication), 3:30465 
RAD ISOTOPE HEAT SOURCES/DESIGN 
KIPS: Kilowatt Isotope Power System, 3:30469 
RADIOISOTOPE HEAT SOURCES/ENVIRONMENTAL 


Environmental and radiological safety studies. Interaction of 
238PuO, heat sources with terrestrial 2nd aquatic environmehts. 


RADIUM 226/RADIATION MONITORING 


Progress report, October 1-December 31, 1977, 3:31813 (LA- 
7172-PR) 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, February 1978 (7°*PuOz), 3:30466 (LA-7220- 
PR 


) 
RADIOISOTOPE HEAT SOURCES/SAFETY 
Environmental and radiological safety studies. Interaction of 
238 PuO, heat sources with terrestrial and aquatic environments. 
Progress report, October 1-December 31, 1977, 3:31813 (LA- 
7172-PR) 
RADIOISOTOPE HEAT SOURCES/USES 
Data Buoy powered by a thermo-mechanical generator: results of 
a year’s operation at sea, 3:30478 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES/BIOLOGICAL RADIATION EFFECTS 
Radiobiology, 3:32007 (ERDA-tr-285/3) 
RADIOISOTOPES/DECAY 
ORIGEN sample problem using fission product file derived from 
ENDF/B-IV fission product decay data, 3:32290 (CCC-217) 
RADIOISOTOPES/ELECTROMAGNETIC ISOTOPE 
SEPARATION 
Isotope separations program at Oak Ridge National Laboratory, 
3:31468 
RADIOISOTOPES/ISOTOPE SEPARATION 
Isotope _— program at Oak Ridge National Laboratory, 
3:31468 
RADIOMETERS/DESIGN 
Digital radiometric system (For performance testing heliostats), 
3:30583 (SAND-77-1845C) 
RADIOMETERS/JOSEPHSON JUNCTIONS 
Josephson point detector in the 8-mm band, 3:31534 
RADIOMIMETIC DRUGS/BIOLOGICAL EFFECTS 
Methionine adenosyltransferase activity of the rat liver under the 
influence of x-rays and the thioposphamide, 3:32019 
RADIONUCLIDE MIGRATION 
(In environment.) 
RADIONUCLIDE MIGRATION/MATHEMATICAL MODELS 
Investigations of the adequacy of the meteorological transport 
model developed for the reactor safety study, 3:31037 (SAND- 
77-1383C) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
Cyclotron-related radiopharmaceutical development program at 
UCLA, 3:31953 
Medical cyclotrons in nuclear medicine, 3:31952 
RADIOPROTECTIVE SUBSTANCES 
See also CYSTAMINE 
MEA 
SEROTONIN 
RADIOPROTECTIVE SUBSTANCES/BIOCHEMICAL 
REACTION KINETICS 
Biochemical bases of action of radioprotective agents, 3:32011 
Involvement of cAMP in the radioprotective effect, 3:32012 
RADIOPROTECTIVE SUBSTANCES/COMPARATIVE 
EVALUATIONS 
Comparative study of radioprotective properties of serotonin 
derivatives administered repeatedly prior to gamma irradiation 
(Mice; 900 R), 3:32033 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Evaluation of informativeness and significance of some indices of 
base status of the organism for determination of individual 
radiosensitivity (Rats, gamma radiation), 3:32032 
RADIOSENSITIVITY/GENETIC VARIABILITY 
Delayed radiation injury of gut-exposed and gut-shielded mice. II. 
The decrement in life span, 3:32006 (LA-6717-MS(Vol.2)) 
RADIOSURGERY 
See SURGERY 
RADIOWAVE RADIATION 
See also SOLAR RADIO BURSTS 
RADIOWAVE RADIATION/WAVE PROPAGATION 
se explanation of electromagnetic surface wave formulas, 
3:31630 
RADISHES/PRODUCTIVITY 
Yield and heavy-metal content of several vegetable species grown 
in soil amended with sewage sludge, 3:31806 (CONF-750929-) 
RADIUM/SEPARATION PROCESSES 
Experimental Engineering Section semiannual progess report, 
March 1, 1976-August 31, 1976. Volume 5. Reactor programs, 
3:30369 (ORNL/T M-5865/V5) 
RADIUM 226/RADIATION MONITORING 
Behavior of the natural radionuclides in western coal-fired power 
plants, 3:30759 








RADIUM 228/RADIATION MONITORING 


RADIUM 228/RADIATION MONITORING 
Behavior of the natural radionuclides in western coal-fired power 
plants, 3:30759 
RADIUM ISOTOPES/ENVIRONMENTAL EFFECTS 
Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 
IN 


Radon and thoron working levels from ordinary industrial- 
a dust samples, 3:31790 
220 


Radon and thoron working levels from ordinary industrial- 
hygiene dust samples, 3:31790 
RADON 222/MONITORING 
Geothermal and geosciences, 3:30643 (LBL-5299) 
RADON ISOTOPES/ENVIRONMENTAL EFFECTS 
Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 
RAFT RIVER VALLEY/GEOTHERMAL WELLS 
Geothermal and geosciences, 3:30643 (LBL-5299) 
RAILWAYS 
See also ELECTRIC RAILWAYS 
RAILWAYS/ENERGY CONSERVATION 
Study of the energy consequences of alternative transport policies 
in intercity freight markets, 3:31256 (CONF-770878-) 
RAILWAYS/ENERGY CONSUMPTION 
Energy use in intercity freight transport and policy implications, 
3:31248 (CONF-770878-) 
RAILWAYS/FORECASTING 
= O11d) and transportation problems, 3:30221 (CONF- 
771011 
RAILWAYS/RESEARCH PROGRAMS 
Outline of the energy-related projects sponsored by the Federal 
Railroad Administration, DOT, 3:31297 (CONF-770878-) 
RANKINE CYCLE ENGINES/GEARS 
Rotary valve gear suitable for expanders operating on the Rankine 
cycle, 3:31662 
RANKINE CYCLE ENGINES/THERMODYNAMIC MODEL 
Ideal gas modeling of associating alkali metal vapor systems, 
3:31663 
RANKINE CYCLE ENGINES/WORKING FLUIDS 
Repetitive closed Rankine Cycle working fluid as motive power 
Or prime mover (Patent; Propionic acid working fluid), 3:31288 
RANKINE CYCLE POWER SYSTEMS/BOTTOMING CYCLES 
600 kW organic Rankine cycle waste heat power conversion 
system, 3:30757 
oy CYCLE POWER SYSTEMS/THERMODYNAMIC 
MODEL 
Optimal cycle analysis for low temperature applications, 3:31661 
RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
RAPID TRANSIT SYSTEMS/DESIGN 
Engineering sciences, 3:31515 (LBL-5299) 
RAPID TRANSIT SYSTEMS/PERFORMANCE 
Engineering sciences, 3:31515 (LBL-5299) 
RAPID TRANSIT SYSTEMS/RESEARCH PROGRAMS 
Engineering sciences, 3:31515 (LBL-5299) 
EARTH COMPOUNDS/CHEMICAL PREPARATION 
Synthesis of new rare earth metallocarboranes. Final report, 
3:31470 (RLO/2227/T1-13) 
RARE EARTHS/TITRATION 
Determination of complexable metals by chelometric titration, 
3:31435 (ARH-ST-138) 
RARE GASES 
See also ARGON 
HELIUM 
NEON 


RADON 
RARE GASES/PARTITION FUNCTIONS 
Noble gas partition coefficients applied to the conditions of 
eothermal steam formation, 3:30647 
RATS/BLOOD COAGULATION 
—- of blood in rats exposed to cigarette smoke, 3:32134 


See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
Tm10o) of the fuel fragmentation gas, 3:30997 (CONF- 
-91 
REACTOR ACCIDENTS/FUEL ELEMENT FAILURE 
Cladding failure by local plastic instability, 3:30990 (ANL-77-95) 
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REACTOR ACCIDENTS/RADIATION PROTECTION 
Public protection strategies in the event of a nuclear reactor 
accident: multicompartment ventilation model for shelters, 
3:31549 (SAND-77-1555) 
REACTOR ACCIDENTS/RADIOACTIVE AEROSOLS 
Investigations of the adequacy of the meteorological transport 
a — for the reactor safety study, 3:31037 (SAND- 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/CARBURIZATION 
Effect of sodium environment on the creep-rupture and low-cycle 
- ue — of austenitic stainless steels, 3:30845 (CONF- 
71052- 
REACTOR COMPONENTS/DECONTAMINATION 
a1 ination of LMFBR components, 3:30841 (AI-DOE- 
1321 
REACTOR COMPONENTS/FAILURE MODE ANALYSIS 
Probabilistic analysis of common mode failures”, 3:31036 
(SAND-77-1382C) 
Using variable transformations to perform common event analysis, 
3:31035 (SAND-77-1380C) 
REACTOR COMPONENTS/RADIOACTIVITY TRANSPORT 
Sources of radioiodine at boiling water reactors. Final report, 
3:30800 (EPRI-NP-495) 
REACTOR COMPONENTS/STANDARDS 
Cleaning and cleanliness requirements for nuclear components, 
3:30987 (RDT-F-5-1T(1-78)) 
REACTOR COMPONENTS/THERMAL FATIGUE 
Development of fatigue crack propagation models for engineering 
tas at elevated temperatures, 3:30939 (TRG-Report- 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/PIPE JOINTS 
LMFBR flexible pipe joint development program. Annual 
technical progress report, government fiscal year 1977, 3:30840 
(AI-DOE- 13212) 
REACTOR COOLING SYSTEMS/PIPES 
~~ a for use in a nuclear system (Patent; LMFBR), 


REACTOR COOLING SYSTEMS/PUMPS 
Recirculating pump seal investigation. Final report. Volume 1, 
3:30799 (EPRI-NP-351) 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 
Control of cobalt-58 dissolution during refueling shutdowns of 
—— water reactors using a hydrogen peroxide addition, 
30811 
“— eee and control in boiling water reactor plants, 
:3081 


Water om try characterizations of a boiling water reactor, 
:3081 
REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 


Aerosol measurements and modeling for fast reactor safety: task 7. 
Annual report for FY 1977 (LMFBR; time dependent aerosol 
suspension behavior), 3:30993 (BMI-NUREG-1987) 

REACTOR CORE DISRUPTION/HEAT TRANSFER 

Importance of heat transfer in hypothetical core disruptive 

accident analysis, 3:31055 
REACTOR CORE DISRUPTION/HYDRODYNAMICS 

Eulerian method for large-displacement fluid-structure interaction 

in reactor containments, 3:30999 (CONF-771 120-23) 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 

Reactor development program. Progress report, November 1977 
(LMFBR), 3:30844 (ANL-RDP-65) 

Reactor development program progress report, December 1977 
(LMFBR), 3:30992 (ANL-R P-66) 

CTOR CORE RESTRAINTS/RESEARCH PROGRAMS 

Core restraint engineering. Thirteenth quarterly report, August- 
October 1977 (LMFBR), 3:30869 (GEFR-14031.13) 

Core restraint development. Quarterly progress report for period 
— 0, 1977 (LMFBR), 3:30886 (WARD-CR- 


Core restraint engineering. pet pn! report, August- 


October 1976 (LMFBR), 3:30868 (GEFR-14031-9) 
REACTOR CORES/DEFORMATION 
Investigation of the three-dimensional thermoelastic deformation 
of the core assembly of a fast breeder reactor under steady-state 
operating conditions, 3:30896 (EURFNR-1412) 
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REACTOR CORES/THERMAL STRESSES 
Investigation of the three-dimensional thermoelastic deformation 
of the core assembly of a fast breeder reactor under steady-state 
rating conditions, 3:30896 (EURFNR-1412) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS/CROSS SECTIONS 
Resonance region neutronics of unit cells in fast and thermal 
reactors, 3:30931 (COO-2250-26 
REACTOR KINETICS/DATA PROCESSING 
Data pool handling program ‘QOPEN’ and structure of a 
computer code system 'DOYC’, 3:30935 (JAERI-M-6980) 
REACTOR KINETICS/NEUTRON FLUX 
GOFRR: a computer code to generate graphical output of DOT 
Eas fluxes and reaction rates, 3:30937 (ORNL/TM- 


) 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Transport and reactor theory. Progress report, October 1- 
December 31, 1977, 3:30936 (LA-7131-PR) 
REACTOR KINETICS/REACTION KINETICS 
GOFRR: a computer code to generate graphical output of DOT 
and ANISN fluxes and reaction rates, 3:30937 (ORNL/TM- 


5063) 
REACTOR KINETICS/TRANSIENTS 
Sandia reactor kinetics codes: SAK and PK1D, 3:31033 (SAND- 
77-1211) 
REACTOR LICENSING 
Concerning the justiciability of demand forecasts, 3:30917 
-— NRC is working for a more up-to-date licensing process, 
:30916 
Power Reactor Docket Information. Annual cumulation 
(citations), 3:30912 (NUREG/PRDI-77/12/P1) 
Power Reactor Docket Information. Annual cumulation (subject 
index), 3:30913 (NUREG/PRDI-77/12/P2) 
Power Reactor Docket Information, 3:30914 (NUREG/PRDI-78/ 


1) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/FABRICATION 
High strength Sn-Mo-Nb-Zr alloy tubes and method of making 
same (Patent; 2.5 to 4.0 wt% Sr, 0.5 to 1.5% Mo, 0.5 to 1.5% 
Nb, bal Zr), 3:31349 
REACTOR MATERIALS/PERFORMANCE TESTING 
Studies on radiation-resisting paints for concrete structures in 
nuclear powerplants. Part 3, 3:30942 (RFP-Trans-233) 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Behaviour of materials in fast reactors, 3:30838 (AERE-TP-692) 
REACTOR OPERATION/MATHEMATICAL MODELS 
Defining document for a design/operation evaluation model for 
BWR power plants. Final report, 3:30801 (EPRI-NP-587) 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
REACTOR SAFETY/RESEARCH PROGRAMS 
February 1978 monthly highlights for Office of Nuclear 
Regulatory Research Programs at Oak Ridge National 
Laboratory, 3:31022 (ORNL/NUREG/TM-197) 
LMFBR safety program. Annual technical progress report. 
Government fiscal year, 1977, 3:30989 (AI-DOE-13210) 
REACTOR SITES/EARTHQUAKES 
Correlation of ground response spectra with modified Mercalli site 
intensity, 3:31032 (SAN/1011-113) 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
Semi-annual progress report of Power Reactor and Nuclear Fuel 
Development Corporation, Tokai Works. July-December 1972, 
3:30930 (PNCT-831-73-01) 
REACTOR VESSELS/THERMAL INSULATION 
Heat insulating system, especially for insulating the upper zone of 
the annulus separating the primary and safety vessels of a fast 
reactor (Patent), 3:30888 (ANL-Trans-1124) 
Heat insulation, especially for nuclear reactor vessel (Patent), 
3:30940 (ANL-Trans-1 125) 
REACTORS 
See also POWER REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 
REACTORS/NEUTRON DOSIMETRY 
Proceedings of the first ASTM-Euratom symposium on reactor 
dosimetry, 3:30933 (EUR-5667e/f(Suppl.)) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/ECONOMICS 
Recycling industrial wastes illustrated by the example of the 
industrialized region North Baden/North Wuerttemberg. Final 


RESEARCH REACTORS 


report, Phase I, January 1973-March 1974, 3:31270 (BMFT-FB- 
T-77-03) 
RECYCLING/FEASIBILITY STUDIES 

Recycling industrial wastes illustrated by the example of the 
industrialized region North Baden/North Wuerttemberg. Final 
report, Phase I, January 1973-March 1974, 3:31270 (BMFT-FB- 
T-77-03) 

RECYCLING (FUEL) 
See REPROCESSING 
REDUCTASES 
See OXIDOREDUCTASES 
REFORMER PROCESSES 
Alkylaromatic hydrocarbon dealkylation process (Patent), 3:30275 
REFRIGERATORS/ENERGY ANALYSIS 

Residential refrigerators: energy conservation and economics, 

3:31148 
REFRIGERATORS/ENERGY CONSERVATION 
Residential refrigerators: energy conservation and economics, 
3:31148 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/FABRICATION 

Apparatus for disposal of solid wastes and recovery of fuel 
product therefrom (Patent), 3:30510 

Wafered fuel of compressed wood products (Patent), 3:30511 

cae 
See D. 
REINFORCED PLASTICS/DIELECTRIC PROPERTIES 

Kevlar 49-Epoxy insulator, 3:31426 (SAND-77-0500) 

REINFORCED PLASTICS/ELASTICITY 

Effect of water-bearing fiber in Kevlar 49-epoxy composites, 
3:31424 (SAND-77-0444) 

REMOTE SENSING/BIBLIOGRAPHIES 

Quarterly literature review of the remote sensing of natural 
resources. Second quarter 1977 (April-June 1977), 3:32184 (NP- 
22762) 

RENEWABLE ENERGY SOURCES/FUELS 

Transport fuels for the post-oil era, 3:31176 
REPROCESSING 

Completion of the fuel cycle in small countries, 3:30373 

Why reprocess, 3:30371 
REPROCESSING/COMPARATIVE EVALUATIONS 

Methodology for evaluation of alternative technologies applied to 

nuclear fuel reprocessing, 3:30363 (BNL-50700) 
REPROCESSING/GOVERNMENT POLICIES 
Reprocessing as an activity of industry, 3:30372 
REPROCESSING/MEETINGS 

Collection of lectures presented at first status report of the project 
on Reprocessing and Waste Treatment, 17 November 1975, 
3:30376 (ORNL-tr-4511) 

REPROCESSING/RESEARCH PROGRAMS 

Chemical process developments in reprocessing from 1965-1975 in 

the Institute for Hot Chemistry, 3:30380 (ORNL-tr-4511) 
REPROCESSING/REVIEWS 

Nuclear fuel reprocessing and high level waste disposal: an interim 
report, 3:30367 (NP-22893) 

RESEARCH PROGRAMS/DATA COMPILATION 

Energy research communication system. Project E-E, 3:31134 
(NP-23082) 

RESEARCH PROGRAMS/INFORMATION SYSTEMS 

Energy research communication system. Project E-E, 3:31134 
(NP-23082) 

RESEARCH PROGRAMS/TECHNOLOGY ASSESSMENT 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume I, 
3:31131 (BNL-50735(Vol.1)) 

Assessment of energy research, development, and demonstration 
priorities for New York State. Interim report. Volume II. 
Reference case supply/demand projections; fuel demand tables 
and summaries, 3:31132 (BNL-50735(Vol.2)) 

RESEARCH REACTORS 

See also ACPR REACTOR 
BNL REACTOR 
BSR-1 REACTOR 
BSR-2 REACTOR 
ETR REACTOR 
FBRF REACTOR 
FFTF REACTOR 
HFIR REACTOR 
JMTR REACTOR 
JRR-2 REACTOR 
KUR REACTOR 
NSRR REACTOR 








RESEARCH REACTORS/ECCS 


ZPPR REACTOR 
RESEARCH REACTORS/ECCS 
| me am core cooling apparatus (Patent), 3:31058 
core coolin a ——: 3:31059 
ROCK/FO CONVECTIO 


RESERVOIR R 
Secondary recovery method for the ee ly of geothermal 
gnerey. Progress A pos: August 1, 1976-February 28, 1977, 
3 3 (RLO/222 /T21-2) 
RESERVOIR ROCK/FRACTURES 
Forecasting the gradient of a seam’s hydrofracture, 3:30305 
RESERVOIR ROCK/LIQUID FLOW 
tion of flow characteristics of petroliferous formations 
(Patent), 3:30261 
RESERVOIR ROCK/PERMEABILITY 
Effect of hydrothermal alteration of porosity and permeability in 
the Salton Sea geothermal field, California, 3:30692 
RESERVOIR ROCK/POROSITY 
Determination of flow characteristics of petroliferous formations 
tent), 3:30261 
Effect of hydrothermal alteration of porosity and permeability in 
the Salton Sea geothermal field, California, 3:30692 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS/PHOTOVOLTAIC POWER 


Photovoltaic systems concept study. Final report. Volume I, 
3:30561 (ALO/2748-12(V0L.1) 
RESIDENTIAL BUILDINGS/SOLAR HEATING SYSTEMS 

Solar house heating system using reflective pyramid optical 

condensing system. Evaluation of performance, tans 1, 1975- 
December aT, 1976, 3:30606 (COO-2769-5) 
RESIDENTIAL SECTOR/ELECTRIC POWER 

Changes in the electric power growth rates of private households 
in urban agglomerations: their role in the energy economy and 
technical possibilities, 3:31179 (NP-22820) 

RESIDENTIAL SECTOR/ENERGY CONSERVATION 

Arizona electrical energy load a demonstration 
project. Final report, 3:31231 (HCP/B50073-01) 

Home energy how-to (Book), 3:31191 

U.S. insulation market, 3:31147 

RESIDENTIAL SECTOR/ENERGY CONSUMPTION 

Analysis of past and ex shen 3: future trends in U.S. energy 
consumption, 1947-2: 3:31150 (BNL-50725) 

Estimating household — expenditures in the Phase I 
Comprehensive Human Resources Data System. Task 11 final 
report, 3:31187 (HCP/160901-01) 

Sociological dimensions of the energy crisis: a follow-up study 
(Texas), 3:31119 

RESIDENTIAL SECTOR/ENERGY SUPPLIES 

Home energy how-to (Book), 3:31191 

RESIDENTIAL SECTOR/ICES 

Potential energy savings in commercial/residential communities 

based on integrated systems design, 3:31140 (CONF-771120-21) 
RESIDENTIAL SECT OR/POWER D EMAND 

Arizona electrical a load management demonstration 
project. Final report, 3:31231 (HC CP/BS0073-01) 

—- residential load forecasting. Volume 2. Statistical 

ix, 3:31151 (EPRI-EA-584(Vol.2)) 
RESI ENTIAL SECTOR/REFRIGERATORS 
a refrigerators: energy conservation and economics, 
RESIDENTIAL SECTOR/THERMAL INSULATION 
U.S. insulation market, 3:31147 
ag me ee SECTOR/WEATHERSTRIPPING 
eatherization program: a policy perspective. Final report, 
3:31144 (PB-2726 7) een - 

Weatherization p: yor in Region III: a management study. Final 
report, 3:31145 (PB-272628) 

RESIDUAL FUELS/CATALYTIC CRACKING 

Fluid catalytic cracking process for conversion of residual oils 
(Patent), 3:30272 

RESIDUAL FUELS/COMBUSTION PRODUCTS 
a of ee fuels. Report No. 2. Analysis of basic 
ied by residual oil combustion products, 
30099, 30299 (ORN /TM-6088) 
RESIDUAL FUELS/ENVIRONMENTAL EFFECTS 
Soil and vegetation contamination by iron-ore tailings, 3:31811 
RESIDUAL FUELS/GASIFICATION 

Environmental assessment of residues from the fluidized bed 
combustion of coal and the gasification of high-sulfur fuel oils, 
3:30197 (CONF-770447-P2) 

Process for ny 330086. gas which can be substituted for natural 

(Patent), 3 
UES (RADIO 
See RADIOA CTI VE WASTES 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE PARTICLES 
See also MESON RESONANCES 
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RESONANCE PARTICLES/DECAY 
Multilepton production by neutrinos and antineutrinos: charm, 
charm changing neutral currents and new flavors, 3:32217 
(BNL-5059 
RESONANCE PARTICLES/FLAVOR MODEL 
Multilepton production by neutrinos and antineutrinos: charm, 
charm changing neutral currents and new flavors, 3:32217 
(BNL-50598 
RESOURCE CONSERVATION 
Plant species on the Department of Energy-Oak Ridge 
Reservation that are rare, threatened, or of special concern, 
3:31796 (ORNL/TM-6101) 
Resource and energy substitution, 3:31129 
RESOURCE CONSERVATION/GOVERNMENT POLICIES 
Impact of the Federal tax code on resource recovery. A 
condensation, 3:31125 (PB-272329) 
RESOURCE DEPLETION 
Measures of natural resource scarcity, 3:31124 (IIASA-RR-77-19) 
RESOURCE DEPLETION/ECONOMIC IMPACT 
Socio-economic efficiency and appropriate technologies for 
energy, 3:31109 (CONF-770870-) 
RESOURCES /AB ABUNDANCE 


Measures of natural resource scarcity, 3:31124 (IIASA-RR-77-19) 
RESPIRATION/BIOLOGICAL RADIATION EFFECTS 
ADP as one of the possible regulators of postradiation recovery 
rocesses in the cell and organism (Gamma radiation), 3:32014 
RESPIRATION/CONTROL 
ADP as one of the possible regulators of postradiation recovery 
rocesses in the cell and organism (Gamma radiation), 3:32014 
RESPIRATORS/PERFO: ERFORMANCE CE TESTING 
Double bibbed supplied-air hood, 3:31550 (TREE-1214) 
RESPIRATORS/STAND ANDARDS 
Respirator studies for the Nuclear Regulatory Commission. 
Protection factors for supplied-air respirators. Progress report, 
October 1, 1976-September 30, 1977, . :31548 (LA-7098-PR) 
RESPIRATORS G 
Evaluation < Federal man tests for self-contained breathing 
ap tus, 3:31743 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM 
See also LUNGS 


TRACHEA 
RESPIRATORY SYSTEM/MUCOUS MEMBRANES 
Study of the rhealogic properties of canine tracheal mucous 
secretions and their relationship with tracheal mucociliary 
clearance, 3:31973 (UR-3490-1 336) 
RESPIRATORY SYSTEM/PATHOLOGICAL CHANGES 
Multiple three-decision rules for 2/sup k/-factorial simple effects. 
Technical report No. 8, 3:31732 (COO-2874-17) 
RESPIRATORY TRACT CELLS/PHAGOCYTOSIS 
Pulmonary injury and clearance of MnO: particles (Guinea pigs, 
Enterobacter cloacae), 3:31968 (CONF-760927-) 
RHENIUM/EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans- 11292) 
RHEUMATIC DISEASES/BIOLOGICAL EFFECTS 
Uptake, distribution, and excretion of sodium selenite in 
rheumatoid subjects, 3:31945 (CONF-750929-) 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODIUM/CATALYTIC EFFECTS 
Hydrogenation of CO and CO, on clean rhodium and iron foils. 
Correlations of reactivities and surface compositions, 3:30498 
(LBL-6989) 
RHODIUM ALLOYS/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
RHODIUM ALLOYS/PHASE STUDIES 
Hydrogen in the ZrRh system, 3:31372 
RHODIUM ALLOYS/SOLVENT PROPERTIES 
Hydrogen in the ZrRh system, 3:31372 
RHODIUM ALLOYS/TRANSITION TEMPERATURE 
Hydrogen in the ZrRh system, 3:31372 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMES 
Identification of albumin- ee, polysomes from mouse liver 
and a mouse hepatoma cell line, 3:31919 
RICHLAND FFTF CTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO BLANCO EVENT/LAND RECLAMATION 
wore ” Blanco: site restoration. Final report, 3:31713 (PNE- 
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RISER CRACKING 
See COAL LIQUEFACTION 
RS 


See also COLUMBIA RIVER 
HUDSON RIVER 
MISSISSIPPI RIVER 
POTOMAC RIVER 
STREAMS 
RIVERS/ECOLOGY 
Density dependence, density independence, and recruitment in the 
American shad (Alosa sapidissima) population of the 
Connecticut River, 3:31834 
RIVERS/THERMAL POLLUTION 
Effects of thermal discharges on physico-chemical processes and 
water quality, Vistula River, Poland. Final report Jan 73-Dec 
75, 3:31894 (PB-272804) 
RIVERS/WATER POLLUTION 
Metals in the water, sediments, and biota of the Haw and New 
Hope Rivers, North Carolina, 3:31870 (PB-272629) 
RNA 
(Ribonucleic acid.) 
RNA/BIOSYNTHESIS 
Investigation of aminoacyl-tRNA synthesis in the liver of rats 
exposed to total-body x-radiation, 3:32008 
ROCK BEDS/BLACK COATINGS 
Rock collector and storage system for greenhouse and resident 
heating, 3:30639 (CONF-770367-) 
ROCK BEDS/SENSIBLE HEAT STORAGE 
Rock collector and storage system for greenhouse and resident 
heating, 3:30639 (CONF-770367-) 
ROCK BEDS/THERMAL ANALYSIS 
Dynamic versus steady-state thermal analysis of solar residence/ 
reenhouse combination, 3:30599 (CONF-770367-) 
R MECHANICS/MEETINGS 
Field instrumentation in geotechnical engineering, 3:31651 


See also IGNEOUS ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/EXPLOSIVE FRACTURING 
Estimate of earth media shear strength at the Nevada Test Site, 
3:32186 (UCRL-52358) 
Estimate of residual shear strength around explosion cavities in 
earth media, 3:32187 (UCRL-80393) 
ROCKS/FLUID FLOW 
Summary review of workshop on movement of fluids in largely 
impermeable rocks, 3:32188 (Y/OWI/SUB-77/14223) 
ROCKS/HEAT FLOW 
Space-time-temperature profiles for conductive heat flow in 
any rock surrounding hot intrusive bodies, 3:30651 (BNL- 
23571) 
ROCKS/MECHANICAL PROPERTIES 
Subsidence and stability studies for underground coal gasification, 
3:30043 (UCID-17674) 
ROCKS/SHEAR PROPERTIES 
Estimate of earth media shear strength at the Nevada Test Site, 
3:32186 (UCRL-52358) 
Estimate of residual shear strength around explosion cavities in 
earth media, 3:32187 (UCRL-80393) 
ROOFS/SUPPORTS 
Mine roof support (Patent), 3:31563 
ROTORS 
See also DARRIEUS ROTORS 
SAVONIUS ROTORS 
ROTORS/RESEARCH PROGRAMS 
Eight-stage steam turbine rotor dynamics analysis. Technical 
report No. 78TR13, 3:31285 (COO-2835-5) 
ROVNO-1 REACTOR/CONDENSER COOLING SYSTEMS 
Rovensk Nuclear Power Plant heat extraction system, 3:30824 
(ORNL-tr-4494) 
ROVNO-2 REACTOR/CONDENSER COOLING SYSTEMS 
Rovensk Nuclear Power Plant heat extraction system, 3:30824 
(ORNL-tr-4494) 
ROVNO-3 REACTOR/CONDENSER COOLING SYSTEMS 
Rovensk Nuclear Power Plant heat extraction system, 3:30824 
(ORNL-tr-4494) 
RUBIDIUM 81/RADIOPHARMACEUTICALS 
Argonne National Laboratory 60 inch cyclotron (Isotope 
production for radiopharmaceutical preparation), 3:31954 
RUBIDIUM 82/TISSUE DISTRIBUTION 
Massachusetts General Hospital cyclotron and positron camera 
facility: a review of some clinical diagnostic applications 
(Advantages of cyclotron-produced radioisotopes for diagnostic 
itron scanning), 3:31955 
RUBIDIUM IODIDES/ORIENTATION 
Thermal reorientation kinetics of I2~ in RbI, 3:31464 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 


SALT DEPOSITS/HYDROLOGY 


RUTHENIUM/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 
RUTHENIUM 106/EXCRETION 
Rate of spontaneous excretion of incorporated radioactive 
ruthenium (Rats, !°Ru), 3:32054 
RUTHENIUM ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 
RUTHENIUM CARBIDES/THERMAL CONDUCTIVITY 
Study of uranium-plutonium carbide-based fuel simulating high 
burnup, 3:31421 
RUTHENIUM COMPLEXES/REDOX REACTIONS 
Electron transfer reactions of metal complexes in solution, 3:31451 
(BNL-23720) 


S 


SACCHAROMYCES/BIOLOGICAL RADIATION EFFECTS 
Role of endogenous substances in enhancing radioresistance 
background. Report 9. Investigation of biogenous amine content 
and superoxide dismutase activity in yeast cells varying in 
radiosensitivity (Saccharomyces cerevisiae, S. ellipsoideus, x 
radiation), 3:31997 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
SAFEGUARDS/MANUALS 
Nuclear safeguards technology handbook, 3:30441 (HCP/D6540- 
1 


) 
SAFEGUARDS/PLANNING 
Safeguarding the nuclear fuel cycle, 3:30454 
SAFEGUARDS/RESEARCH PROGRAMS 
Physical protection of nuclear facilities. Quarterly progress report, 
July-September 1977, 3:30449 (SAND-77-2107) 
SAFEGUARDS/SYSTEMS ANALYSIS 
Safeguards research: assessing material control and accounting 
systems, 3:30450 (UCRL-52000-77-11/12) 
SAFETY 
See also REACTOR SAFETY 
SAFETY/RESEARCH PROGRAMS 
Health physics and safety in JAERI, No. 18. April 1, 1975-March 
31, 1976, 3:32177 (JAERI-M-6696) 
SAFETY INJECTION 
LOCA analyses quarterly report, April-June 1977 (PWR), 3:31039 
(SAND-77-1530) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALINITY GRADIENT POWER PLANTS 
Power from salinity gradients, 3:30514 
SALINITY GRADIENTS/POWER GENERATION 
Power from salinity gradients, 3:30514 
SALMON/AQUACULTURE 
Waste heat employment for accelerated rearing of coho salmon, 
3:32060 (PB-272791) 
SALMON/BEHAVIOR 
Studies on the movement of salmon and trout fry over the stream 
bottom and the invertebrate fauna in temporarily flooded areas, 
3:31904 (BNWL-tr-285) 
SALMON/DISTRIBUTION 
Depth distribution of adult chinook salmon (Oncorhynchus 
He a in relation to season and gas-supersaturated water, 
:31 
SALMON/FOOD 
Studies on the movement of salmon and trout fry over the stream 
bottom and the invertebrate fauna in temporarily flooded areas, 
3:31904 (BNWL-tr-285) 
SALMON/POPULATION DYNAMICS 
Man's impact on the Columbia River stocks of salmon, 3:31836 
SALMONELLA/MUTAGENESIS 
am and mutagenic analysis of water samples, 3:31436 (IS-M- 
1 
Role of drosophila in chemical mutagenesis testing, 3:32062 
(CONF-780227-1) 
Short-term bioassay of complex organic mixtures. Part II. 
Mutagenicity testing, 3:32069 (CONF-780227-2) 
SALT DEPOSITS/GEOLOGY 
Geology-hydrology of Avery Island Salt Dome, 3:32181 (Y/ 
OWI/SUB-77/16523/1) 
SALT DEPOSITS/HYDROLOGY 
Geology-hydrology of Avery Island Salt Dome, 3:32181 (Y/ 
OWI/SUB-77/16523/1) 








SALT DEPOSITS/ROCK MECHANICS 


SALT DEPOSITS/ROCK MECHANICS 
Geology-hydrology of Avery Island Salt Dome, 3:32181 (Y/ 
OWI/SUB-77/16523/1) 
SALT DEPOSITS/WAVE PROPAGATION 
— _ wave studies of geologic media, 3:32185 (UCRL- 
52357) 
SALTON SEA GEOTHERMAL FIELD 
Brine chemistry and combined heat/mass transfer. Volume 1, 
3:30676 (EPRI-ER-635(Vol.1)) 
SALTON SEA GEOTHERMAL FIELD/BRINES 
Viscosity of brines from the Salton Sea Geothermal Field, 
Imperial Valley, California, 3:30655 (UCRL-52344) 
SALTON SEA GEOTHERMAL FIELD/GEOTHERMAL 
FLUIDS 
Using Salton Sea Geothermal brines for electrical power: a review 
of — in chemistry and materials technology, 1976 status, 
3:3067 


Viscosity of brines from the Salton Sea Geothermal Field, 
Imperial Valley, California, 3:30655 (UCRL-52344) 
SALTON SEA GEOTHERMAL FIELD/HYDROTHERMAL 
ALTERATION 
Effect of hydrothermal alteration of porosity and permeability in 
the Salton Sea geothermal field, California, 3:30692 
SALTON SEA GEOTHERMAL FIELD/METAMORPHISM 
Active metamorphism in the Salton Sea geothermal field, 
per soos mineralogical and mineral chemical changes with 
Foo and temperature in sandstone, 3:30689 
SALTON SEA GEOTHERMAL FIELD/MINERALOGY 
Active metamorphism in the Sa!ton Sea geothermal field, 
California: mineralogical and mineral chemical changes with 
depth and temperature in sandstone, 3:30689 
Rock-water interaction and temperature distribution in the Salton 
Sea geothermal field, Imperial Valley, California, USA, 3:30690 
SALTON SEA GEOTHERMAL FIELD/PERMEABILITY 
Effect of hydrothermal alteration of porosity and permeability in 
the Salton Sea geothermal field, California, 3:30692 
SALTON SEA GEOTHERMAL FIELD/ROCK-FLUID 
INTERACTIONS 
Rock-water interaction and temperature distribution in the Salton 
Sea geothermal field, Imperial Valley, California, USA, 3:30690 
Water-rock ratios and fluid mixing in the Salton Sea Geothermal 
Field, 3:30659 
SALTON SEA GEOTHERMAL FIELD/SEDIMENTARY 
ROCKS 
Effect of hydrothermal alteration of porosity and permeability in 
the Salton Sea geothermal field, California, 3:30692 
SALTON SEA GEOTHERMAL FIELD/TEMPERATURE 
DISTRIBUTION 
Rock-water interaction and temperature distribution in the Salton 
Sea geothermal field, Imperial Valley, California, USA, 3:30690 
SALTS/LATENT HEAT STORAGE 
Integration of high temperature thermal energy storage into a 
Solar Thermal Brayton Cycle Power Plant, 3:30576 
Thermal energy storage, 3:30575 
SAMARIUM 153/TISSUE DISTRIBUTION 
Argonne National Laboratory 60 inch cyclotron (Isotope 
production for radiopharmaceutical preparation), 3:31954 
SAMARIUM ALLOYS/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
SAN FRANCISCO BAY/WATER POLLUTION 
Geochemical distribution of selected trace metals in San Francisco 
Bay sediments, 3:31860 (CONF-750929-) 
SANDIA LABORATORIES 
Quality Assurance at Sandia Laboratories (Nuclear weapons 
materials), 3:31718 (SAND-78/0351) 
SANDIA LABORATORIES/COMPUTERS 
Sandia Laboratories technical capabilities: computation systems, 
3:32504 (SAND-77-0767) 
SANDIA LABORATORIES/DARRIEUS ROTORS 
Data acquisition and signal processing for Sandia's vertical axis 
wind turbine installation, 3:30704 (SAND-77-1845C) 
SANDSTONES/PETROLOGY 
Active metamorphism in the Salton Sea geothermal field, 
California: mineralogical and mineral chemical changes with 
depth and temperature in sandstone, 3:30689 
SANDSTONES/POROSITY 
Effect of hydrothermal alteration of porosity and permeability in 
the Salton Sea geothermal field, California, 3:30692 
SANDSTONES/WAVE PROPAGATION 
Plane shock wave studies of geologic media, 3:32185 (UCRL- 


$2357) 
SANITARY LANDFILLS/ENVIRONMENTAL EFFECTS 
i pat oa pollen gathered by bees foraging on fly ash-grown 
plants, 


(Sintered aluminium powders.) 
SAP/TRITIUM R VERY 
Fusion energy studies, 3:32444 (ORNL-5295) 
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SAREF REACTOR/REACTOR CHARGING MACHINES 

Safety Research Experiment Facility Project. Conceptual design 
report. Volume VI. Reactor core and fuel handling, 3:30953 
(ANL/SAREF-75-1(Vol.6)) 

SAREF REACTOR/REACTOR CORES 

Safety Research Experiment Facility Project. Conceptual design 
report. Volume VI. Reactor core and fuel handling, 3:30953 
(ANL/SAREF-75-1(Vol.6)) 

SATELLITES/AIR POLLUTION MONITORS 
Satellite monitoring of air pollution with laser system, 3:31781 
SAVANNAH RIVER PLANT/BIBLIOGRAPHIES 
Publications, 1977, 3:32494 (DP-929-1(Suppl.1)) 
SAVANNAH RIVER PLANT/ECOLOGY 
Impingement and entrainment of fishes at the Savannah River 
Plant: an NPDES 316b demonstration, 3:31826 (DP-1494) 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SAVANNAH RIVER PLANT REACTOR 
See R REACTOR 
SAVONIUS ROTORS/ELECTRIC GENERATORS 
Wind driven electrical generator (Patent), 3:30709 
SAVONIUS ROTORS/PERFORMANCE 

Experimental investigation of a class of resistance-type, direction- 

independent wind turbines, 3:30705 
SCANDIUM/ACTIVATION ANALYSIS 
Metals in the water, sediments, and biota of the Haw and New 
Hope Rivers, North Carolina, 3:31870 (PB-272629) 
SCANDIUM/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 

Page-Jackson Elementary School solar heating and cooling 

system, 3:30617 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 

Page-Jackson Elementary School solar heating and cooling 

system, 3:30617 
SCINTILLATION COUNTERS/CONTROL SYSTEMS 

Autonomous system for control of an experiment with scintillation 

and Cerenkov counters, 3:31698 
SCREW INSTABILITY 

See HELICAL INSTABILITY 
SCRUBBERS/COMPARATIVE EVALUATIONS 

Industrial coal use: economics and pollution control, 3:30222 
(CONF-7710110-) 

SCRUBBERS/CORROSION 
Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-7710110-) 
SCRUBBERS/PERFORMANCE 
SO. removal by phosphate rock, 3:31274 
SCRUBBERS/PERFORMANCE TESTING 

Acoustic and turbulent agglomeration of sodium aerosols 
Progress report, January 1, 1977-December 31, 1977 (LMFBR), 
3: 30850 (COO-2801-7) 

Acoustic and turbulent agglomeration of sodium aerosols. 
Quarterly progress report, October 1, 1977-December 31, 1977 
(LMFBR), 3:30851 (COO-2801-8) 

SCRUBBERS/RELIABILITY 

Flue gas desulfurization: technical issues and problems, 3:30120 

(CONF. 7710110-) 
SCRUBBERS/SLUDGES 

Flue gas desulfurization: technical issues and problems, 3:30120 

(CONF-7710110-) 
SEAFOOD/CONTAMINATION 

Trace metal concentrations in two shellfish species of commercial 

importance, 3:32149 
SEALING MATERIALS/PERFORMANCE TESTING 

Selection of a sodium- and radiation-resistant sealant for LMFBR 

si ae cell penetrations, 3:30842 (AI-DOE-13227) 

A 
See also ATLANTIC OCEAN 

PACIFIC OCEAN 
SEAS/ECOLOGY 
Secondary production in shallow marine environments, 3:31825 
(CONF-7606169-) 
SEAS/HEAT TRANSFER 
Ocean-atmosphere energy exchanges, 3:32189 
SEAWATER/CHEMICAL COMPOSITION 

Preconcentration of plutonium radionuclides from natural waters, 

3:31890 (UCRL-80686) 
SEAWATER/CORROSIVE EFFECTS 

Hydrogen embrittlement of cathodically protected 15-5PH 

stainless steel, 3:31406 
SEBACEOUS GLANDS 
See SKIN 
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SECONDARY COOLANT CIRCUITS/MOLTEN METAL- 

WATER REACTIONS 

Computing the effect of plastic deformation of piping on pressure 
transient propagation (LMFBR), 3:30846 (CONF-771 120-20) 

SECONDARY COOLANT CIRCUITS/PRESSURE 

GRADIENTS 

Computing the effect of plastic deformation of piping on pressure 
transient propagation (LMFBR), 3:30846 (CONF-771 120-20) 

SECURITY/DATA PROCESSING 

intrusion-detection via adaptive prediction, 3:32511 (SAND-77- 
1845C) 

Short-term sequential regression algorithm (For nonrecursive 
filters in intrusion-detection schemes), 3:32513 (SAND-77- 
1845C) 

SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/HYDROTHERMAL ALTERATION 

Effect of hydrothermal alteration of porosity and permeability in 

the Salton Sea geothermal field, California, 3:30692 
SEDIMENTS/ABSORPTION SPECTROSCOPY 

Atmospheric enhancement of metal deposition in Adirondack lake 

sediments. Technical completion report, 3:31741 (PB-272730) 
SEDIMENTS/ACTIVATION ANALYSIS 

Atmospheric enhancement of metal deposition in Adirondack lake 
sediments. Technical completion report, 3:31741 (PB-272730) 

Metals in the water, sediments, and biota of the Haw and New 
Hope Rivers, North Carolina, 3:31870 (PB-272629) 

SEDIMENTS/BIOASSAY 

96-hour sediment bioassay of Duluth and Superior Harbor basins 
(Minnesota) using Hexagenia limbata, Asellus communis, 
Daphnia magna, and Pimephales promelas as test organisms, 
3:32105 

SEDIMENTS/BIOLOGICAL EFFECTS 

Effect of mercury on bacteria: protection and transmethylation, 

3:31853 (CONF-750929-) 
SEDIMENTS/CONTAMINATION 

Distribution of lead in the sediments and fauna of a small 
midwestern stream, 3:31856 (CONF-750929-) 

Distribution and control of dissolved iron and manganese in the 
interstitial waters of the Chesapeake Bay, 3:31857 (CONF- 
750929-) 

Forms of trace elements in soils, sediments, and associated waters: 
an overview of their determination and biological availability, 
3:31854 (CONF-750929-) 

SEDIMENTS/ENVIRONMENTAL TRANSPORT 

Mini-conference on sludge disposal alternatives in the ocean off 

Southern California, 8 September 1976, 3:31827 (EQL-Memo- 


19) 
SEDIMENTS/POLLUTION 
Extent of mercury and lead uptake from lake sediments by 
chironomids, 3:31865 (CONF-750929-) 
SEDIMENTS/RADIATION MONITORING 
Alpha-sensitive cellulose nitrate track detectors: applications to 
the study of environmental contamination (Monitoring Pu in 
soils and sediments), 3:31816 (UCRL-80679) 
SEEDS/DRYING 
Microwave-vacuum drying system (MIVAC). Progress report 
No. 2, September-November 1976, 3:31266 (TID-27933) 
SEGAS PROCESS/ECONOMICS 
Economics of synthetic gas production by the SEGAS process, 


3:30280 
SEISMIC SOURCES/EMPLACEMENT 
Tertiary crude oil recovery process (Patent), 3:30260 
SELENIDES/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
SELENITES/BIOLOGICAL EFFECTS 
Evaluation of trace-element interactions using cultured alveolar 
macrophages (Cadmium, mercury, sodium selenite, zinc, 
copper, vanadium), 3:31724 (CONF-760927-) 
SELENITES/UPTAKE 
Uptake, distribution, and excretion of sodium selenite in 
rheumatoid subjects, 3:31945 (CONF-750929-) 
SELENIUM/BIOLOGICAL ACCUMULATION 
Selenium in pollen gathered by bees foraging on fly ash-grown 
plants, 3:31750 
SELENIUM/BIOLOGICAL EFFECTS 
Influence of selenium on the distribution of methyl mercury and 
mercury chloride in the pregnant rat, 3:32114 (CONF-750929-) 
SELENIUM/ECOLOGICAL CONCENTRATION 
Selenium in pollen gathered by bees foraging on fly ash-grown 
plants, 3:31750 
Trace metals in ecosystems: relationships of the residues of 
copper, molybdenum, selenium, and zinc in animal tissues to 
those in vegetation and soil in the surrounding environment, 
3:31808 (CONF-750929-) 
SELENIUM/ELECTRON-PHONON COUPLING 
— Raman scattering from trigonal selenium, 3:31345 (LBL- 
9) 


SHALE OIL/USES 


SELENIUM/ENVIRONMENTAL EFFECTS 
Design and preliminary results from soil/litter microcosms, 
3:32077 
SELENIUM/LIGHT SCATTERING 
Resonant Raman scattering from trigonal selenium, 3:31345 (LBL- 
5299) 
SELENIUM/REMOVAL 
Coal cleaning to remove trace elements prior to utilization, 
3:30022 (CONF-7710110-) 
Removing contaminant from hydrocarbonaceous fluid (Patent), 
3:30097 
Synthetic oil treatment (Patent), 3:30503 
SELENIUM/RESPONSE MODIFYING FACTORS 
PAH carcinogenesis: metabolism and tumorigenesis as effected by 
antioxidants, flavones, and synthetic steroids, 3:32061 (CONF- 
770361-) 
SELENIUM SULFIDES/FORMATION HEAT 
Thermodynamic properties of SeS, 3:31429 (LBL-6994) 
SEMICONDUCTOR LASERS/DESIGN 
Cadmium diffused Pb/sub 1-x/Sn/sub x/Te diode laser (Patent), 
3:31590 
Leaky wave diode laser (Patent), 3:31595 
SEMICONDUCTOR LASERS/MODE CONTROL 
Transverse mode control in double-heterostructure lasers utilizing 
substrate loss (Patent), 3:31580 
SEMIMETALS 
See also ARSENIC 
BORON 
SELENIUM 
SILICON 
SEMIMETALS/BIOCHEMICAL REACTION KINETICS 
Mechanisms for the biomethylation of metals and metalloids, 
3:32127 
SENSIBLE HEAT STORAGE 
Integration of high temperature thermal energy storage into a 
Solar Thermal Brayton Cycle Power Plant, 3:30576 
Rock collector and storage system for greenhouse and resident 
heating, 3:30639 (CONF-770367-) 
SEROTONIN 
See also MEXAMINE 
SEROTONIN/BIOLOGICAL RADIATION EFFECTS 
Morphofunctional study of neurohumoral reactions in the 
presence of radiation lesion to the heart, 3:32022 
SEROTONIN/RADIOSENSITIVITY EFFECTS 
Comparative study of radioprotective properties of serotonin 
derivatives administered repeatedly prior to gamma irradiation 
(Mice; 900 R), 3:32033 
Role of endogenous substances in enhancing radioresistance 
background. Report 9. Investigation of biogenous amine content 
and superoxide dismutase activity in yeast cells varying in 
radiosensitivity (Saccharomyces cerevisiae, S. ellipsoideus, x 
radiation), 3:31997 
SERUM (BLOOD) 
See BLOOD SERUM 
SEWAGE 
See LIQUID WASTES 
SEWAGE/CHLORINATION 
Investigation of the effects of halogenated organic compounds 
produced in cooling systems and process effluents on aquatic 
organisms, 3:31866 (CONF-771070-6) 
SEWAGE SLUDGE/ENVIRONMENTAL EFFECTS 
Yield and heavy-metal content of several vegetable species grown 
in soil amended with sewage sludge, 3:31806 (CONF-750929-) 
SEWAGE SLUDGE/ENVIRONMENTAL TRANSPORT 
Mini-conference on sludge disposal alternatives in the ocean off 
Southern California, 8 September 1976, 3:31827 (EQL-Memo- 


19) 
SEWAGE SLUDGE/HEAT TREATMENTS 
Parasites in soil/sludge systems (Lethality of Ascaris eggs), 
3:31277 (SAND-77-1970C) 
SEWAGE SLUDGE/IRRADIATION 
Parasites in soil/sludge systems (Lethality of Ascaris eggs), 
3:31277 (SAND-77-1970C) 
SEWAGE SLUDGE/MARINE DISPOSAL 
Mini-conference on sludge disposal alternatives in the ocean off 
Southern California, 8 September 1976, 3:31827 (EQL-Memo- 
9 


19) 
SHALE OIL/CHEMICAL COMPOSITION 
Economic data for a 50,000 BPD Lurgi/Ruhrgas shale oil plant, 
3:30332 
SHALE OIL/PHYSICAL PROPERTIES 
Economic data for a 50,000 BPD Lurgi/Ruhrgas shale oil plant, 
3:30332 
SHALE OIL/USES 
Characteristics of conventional fuels from non-petroleum sources: 
an experimental study, 3:31335 
Motor fuels from oil shale: production and properties, 3:31333 








SHEAR PROPERTIES/MEASURING METHODS 


SHEAR PROPERTIES/MEASURING METHODS 
Estimate of residual shear strength around explosion cavities in 
earth media, 3:32187 (UCRL-80393) 
SHEAR STRENGTH 
See SHEAR PROPERTIES 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING MATERIALS/NEUTRON TRANSPORT 
Multi-group cross section sets for shield materials. 100 neutron 
groups and 20 gamma-ray groups in Ps approximation, 3:32294 
(JAERI-M-6928) 
SHIELDING MATERIALS/NUCLEAR DATA COLLECTIONS 
Multi-group cross section sets for shield materials. 100 neutron 
groups and 20 gamma-ray groups in Ps approximation, 3:32294 
(JAERI-M-6928) 
SHIPPINGPORT REACTOR/REACTOR OPERATION 


[Shippingport Atomic Power Station]. Quarterly operating report, 


fourth quarter 1977, 3:30859 (DLCS-5000477 
Quarterly operating report. Third Quarter 1977, 3:30858 (DLCS- 
5000377) 


SHIPS 
See also TANKER SHIPS 
SHIPS/MOORINGS 
Self-contained mooring system for a drill ship (Patent), 3:31565 
SHIPS/PROPULSION 
Impact of degraded marine fuels on marine propulsion equipment 
and systems. Final report, 3:31261 (PB-272727) 
SHIPS/RETROFITTING 
Trawler lifeboats in North Sea emergency, 3:31652 
SHIPS/USES 
Trawler lifeboats in North Sea emergency, 3:31652 
SHIVA FACILITY/ALIGNMENT 
NOVA integrated alignment/diagnostic sensors, 3:32460 (UCRL- 
13811) 
Shiva automatic alignment systems: a brief description, 3:32459 
(UCID-17579) 
SHIVA FACILITY/OPTICAL SYSTEMS 
ag integrated alignment/diagnostic sensors, 3:32460 (UCRL- 
13811) 
SHIVA FACILITY/THERMONUCLEAR FUELS 
Exploding — targets for the SHIVA laser system, 3:32462 
(UCRL-79 
SHIVA NOVA FACILITY/ALIGNMENT 
~~ integrated alignment/diagnostic sensors, 3:32460 (UCRL- 
13811) 
SHIVA NOVA FACILITY/OPTICAL SYSTEMS 
—o integrated alignment/diagnostic sensors, 3:32460 (UCRL- 
13811) 
SHIVA NOVA FACILITY/PLASMA DIAGNOSTICS 
Diagnostics of Shiva Nova produced high yield thermonuclear 
events, 3:32468 (UCRL-80230) 
SHOCK ABSORBERS/PERFORMANCE TESTING 
a tests on metallic impact limiters, 3:31555 (SAND-77- 
1 
SHOCK (THERMAL) 
See THERMAL SHOCK 
SHOCK WAVES/WAVE PROPAGATION 
— > wave studies of geologic media, 3:32185 (UCRL- 
SHREWS/CONTAMINATION 
Ecological and land-use relationships of toxic metals in Ohio's 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 
SI SEMICONDUCTOR DETECTORS/PERFORMANCE 
Further characterization of IrAs doped silicon detectors, 3:31694 
(N-77-30985) 
SIGNALS/DATA PROCESSING 
Proceedings of the digital signal processing symposium, 3:32505 
(SAND-77-1845C) 
SILANES/PRODUCTION 
Synthesis of silane and silicon in a non-equilibrium plasma jet. 
Fifth quarterly report, June 21, 1977-October 31, 1977, 3:30529 
(DOE/JPL/954560-5) 
SILICA/REMOVAL 
Conditioning of geothermal brine effluents for injection: use of 
coagulants, 3:30668 (UCID-17716) 
SILICON/ABSORPTION SPECTROSCOPY 
Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Quarterly report, August 1, 1977-October 31, 
1977, 3:30115 (FE-2205-9) 
SILICON/CHEMICAL PREPARATION 
Silicon halide-alkali metal flames as a source of solar grade silicon. 
Second quarterly report, September 1-November 30, 1977, 
3:30530 E/JPL/954777-2) 
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SILICON/DEPOSITION ; 

Thin films of silicon on low-cost substrates. Quarterly project 

rt No. 1, September 1, 1976-November 30, 1976, 3:30541 
ID-27913) 
SILICON/PRODUCTION 

Assessment of large-scale photovoltaic materials production. Final 
report, 3:30539 (PB-272604) 

Development of a process for high capacity arc heater production 
of silicon for solar arrays. Quarterly technical report, April-June 
1977, 3:30534 (ERDA/JPL/95458 -77/2) 

Synthesis of silane and silicon in a non-equilibrium plasma jet 
Fifth quarterly report, June 21, 1977-October 31, 1977, 3: 30529 
(DOE/JPL/954560-5) 

SILICON/SPUTTERING 

Application of a Kaufman ion source for low 4 hydrogen ion 

bombardment studies, 3:31417 (SAND-78-012 
SILICON 28 TARGET/CARBON 12 REACTIONS 

Elastic scattering of 1*C by 7®Si at 131 MeV (Cross sections, 

optical model), 3:32286 (ORNL- -“~ 
SILICON CARBIDES/DEPOSITIO 

Deposition of silicon carbide coatings 0 on particles in a fluidized 
bed using silane and tetramethy]lsi : a feasibility study, 
3:30359 (ORNL/TM-6185 

SILICON CARBIDES/ EVALUATION 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, January 1-February 1, 
1978, 3:31512 (FE-2556-13) 

SILICON CARBIDES/MATERIALS TESTING 
ae bombardment test of JT-60 magnetic limiter plate, 
324 

Solar thermal conversion to electricity utilizing a central receiver, 
open cycle gas turbine design (For heat exchanger in central 
receiver), 3:30585 

SILICON CARBIDES/SPUTTERING 

Application of a Kaufman ion source for low energy hydrogen ion 

bombardment studies, 3:31417 (SAND-78-0120C) 
SILICON HYDRIDES 

See SILANES 
SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 

Thin films of silicon on low-cost substrates. Quarterly project 
report No. 1, September 1, 1976-November 30, 1976, 3:30541 
(TID-27913) 

SILICON SOLAR CELLS/FABRICATION 

Assessment of large-scale photovoltaic materials production. Final 
report, 3:30539 (PB-272604) 

Heterostructure single crystal silicon photovoltaic cell. Type A, 
semiconductor heterojunction silicon devices. Quarterly report 
No. 1, September 27-December 31, 1976. Exxon/GRU- 
1BEC.76, 3:30540 (TID-27910) 

Solar energy, 3:30516 (LBL-5299) 

Thin films of silicon on low-cost substrates. Quarterly project 
report No. 1, September 1, 1976-November 30, 1976, 3:30541 
(TID-27913) 

SILICON SOLAR CELLS/MANUFACTURING 

Development of a process for high capacity arc heater production 
of silicon for solar arrays. Quarterly technical report, April-June 
1977, 3:30534 (ERDA/JPL/954589-77/2) 

SILICON SOLAR CELLS/PERFORMANCE 

Heterostructure single crystal silicon photovoltaic cell. Type A, 
semiconductor heterojunction silicon devices. Quarterly report 
No. 1, September 27-December 31, 1976. Exxon/GRU- 
1BEC. 76, ie) 30540 (TID-27910) 

SILICON SOLAR CELLS/SPECIFICATIONS 

Development of standardized specifications for silicon solar cells. 

Final contractor report, 3:30535 (N-77- = 
SILVER/BIOLOGICAL ACCUMULATIO 

Trace metal content of plankton and zoo: ae collected from 

the New York Bight and Long Island Soeed, 3:32076 
SILVER/COATINGS 
Alveolar macrophages and Teflon particles coated with carbon 
and metals (Rabbits), 3:32117 (CONF-760927-) 
SILVER 107/ISOTOPE PRODUCTION 
Isotopic separations, 3:31467 (ORNL-5295) 
SILVER 109/ISOTOPE PRODUCTION 
Isotopic separations, 3:31467 (ORNL-5295) 
SILVER 110/BIOLOGICAL ACCUMULATION 

Availability of sediment-bound cobalt, silver, and zinc to a 
ne clam (Co, /sup 110m/Ag, * Zn, Macoma 
balthica), 3:31886 (CONF-750929-) 

SILVER 110/DISTRIBUTION FUNCTIONS 

Behaviors of radionuclides in wet underground soil, 3:30435 
(ORNL-tr-4595) 

SILVER ALLOYS/PERMEABILITY 

Experimental values of electromigration of hydrogen in palladium 
silver alloys (200 to 800°C, < 50% A ), 3:31371 

SILVER IODIDES/NEUTRON DIFFRAC ON 
Neutron scattering, 3:31351 (ORNL-5328) 
SILVER IODIDES/ORIENTATION 
Thermal reorientation kinetics of I2~ in RbI, 3:31464 
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SINTERED ALUMINUM POWDERS 
See SAP 
SITES (REACTOR) 
See REACTOR SITES 
SKIMMERS/DESIGN 
Oil recovery apparatus and method (Patent), 3:30295 
Oil salvage ship with ocean going bow (Patent), 3:30294 
SKIN/BIOLOGICAL RADIATION EFFECTS 
Effects of radiation and cystamine on secondary induction of 
cornea in anura larvae (X Radiation; 700 Rad), 3:32030 
Long-term sequelae of long-wave x-irradiation (10 and 17 keV) of 
rats, 3:32018 
SKIN/TRANSPLANTS 
Effects of radiation and cystamine on secondary induction of 
cornea in anura larvae (X Radiation; 700 Rad), 3:32030 
SLAGS/FLOW MODELS 
Slagging MHD generator: a parametric study, 3:31195 (SAND-77- 
1951 


SLAGS/REGENERATION 
Method and apparatus for desulphurizing in the gasification of 
coal (Patent), 3:30045 
SLAGS/VISCOSITY 
Petrochemistry of coal ash slags. II. Correlation of viscosity with 
composition and petrographic class, 3:30059 
Process for reducing the fusion point of coal ash (Patent), 3:30213 
SLAGS/WASTE DISPOSAL 
Ash disposal: current thoughts on a growing problem, 3:30119 
(CONF-7710110-) 
SLUDGES 
See SLURRIES 
SLUDGES/WASTE DISPOSAL 
Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-7710110-) 
SLUDGES/WATER REMOVAL 
Inactivation of enteric viruses in wastewater sludge through 
dewatering by evaporation, 3:31961 
SLURRIES/PARTICLE SIZE 
Determination of particle size distribution of salt crystals in 
aqueous slurries (From reprocessing of fuel elements), 3:31455 
(RHO-SA-5) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/UNSTEADY FLOW 
Experimental study of unsteady characteristics of heterogeneous 
slurry transportation in pipeline, 3:30173 
SMOG/BIOLOGICAL EFFECTS 
Eye irritation as an effect of photochemical air pollution, 3:32167 
SMOKES/ELECTROSTATIC PRECIPITATORS 
Development of an in-stack impactor/precipitator for sizin 
submicron particles. Final report, 3:31735 (EPRI-FP-501) 
SMOKES/ENVIRONMENTAL TRANSPORT 
Transport of atmospheric pollutants across the North Sea and 
English Channel, 3:31766 
SMOKES/FILTRATION 
Self-cleaning smoke filter (Patent), 3:31658 
SMOKES/PARTICLE SIZE CLASSIFIERS 
Development of an in-stack impactor/precipitator for sizing 
submicron particles. Final report, 3:31735 (EPRI-FP-501) 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/FUEL CANS 
Effective temperature of an expanding tube with a radial 
temperature gradient over the wall, 3:30946 
SNR-1 REACTOR/REACTOR LICENSING 
Decision on ‘Fast Breeder’ passed on to Federal Constitutional 
Court, 3:30893 
SNR-300 REACTOR 
See SNR-]1 REACTOR 
SOCIO-ECONOMIC FACTORS/MANAGEMENT 
Managing the socio-economic impacts of energy development: a 
guide for the small community (Handbook), 3:31111 (ERDA- 
77-79) 
SODA ASH 
See SODIUM CARBONATES 
SODIUM/ACTIVATION ANALYSIS 
Metals in the water, sediments, and biota of the Haw and New 
Hope Rivers, North Carolina, 3:31870 (PB-272629) 
SODIUM/BOILING 
Evaluation of sodium incipient superheat measurements with 
regard to the importance of various experimental and physical 
parameters, 3:31610 
SODIUM/ELECTRONIC STRUCTURE 
General multi-configuration Hartree-Fock program: MCHF77, 
3:32206 (COO-4264-1) 
SODIUM/FILM CONDENSATION 
Laminar film condensation of a liquid metal in a vertical channel 
with variations in wall temperature, 3:31616 


SOILS/HEAT TRANSFER 


SODIUM/FIRES 

Aerosol measurements and modeling for fast reactor safety: task 7. 
Annual report for FY 1977 (LMFBR; time dependent aerosol 
suspension behavior), 3:30993 (BMI-NUREG-1987) 

SODIUM/SENSIBLE HEAT STORAGE 

Design of a sodium-cooled, central receiver solar power plant, 

3:30584 
SODIUM/SUPERHEATING 

Evaluation of sodium incipient superheat measurements with 
regard to the importance of various experimental and physical 
parameters, 3:31610 

SODIUM/THERMODYNAMIC PROPERTIES 

High-temperature of thermodynamic properties of sodium, 

3:31361 (HEDL-TME-77-27) 
SODIUM 22/UPTAKE 
Sodium-22 transport as an index of cell membrane status following 
gamma irradiation (Mice), 3:32037 
SODIUM 23/ROTATIONAL STATES 
High-spin state study of **Na, 3:32250 (ORNL-5306) 
SODIUM CARBONATES/ROCK-FLUID INTERACTIONS 

Heap leaching studies on uranium ore, Phase IV. Open file report, 
3:30350 (PB-272716) 

SODIUM CHLORIDES/CORROSIVE EFFECTS 

Fatigue behavior of high strength aluminum alloys under cathodic 
charging conditions, 3:31393 

Hydrogen embrittlement of cathodically protected 15-5PH 
stainless steel, 3:31406 

Influence of applied polarisation on the stress corrosion properties 
of a high strength steel, 3:31409 

Investigation of hydrogen embrittlement of high strength steel in 
deuterium water, 3:31410 

SODIUM CHLORIDES/RADIOSENSITIVITY EFFECTS 
Radioprotective effect of alkaline metal chlorides on DNA 
(Gamma Radiation), 3:31983 
SODIUM COOLED REACTORS 
See also EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 
MONJU REACTOR 
SNR-1] REACTOR 
SODIUM COOLED REACTORS/REACTOR VESSELS 

Heat insulation, especially for nuclear reactor vessel (Patent), 
3:30940 (ANL-Trans-1125) 

SODIUM HYDROXIDES/SOLVENT PROPERTIES 

Kinetics of solution of activated boehmite in caustic soda, 3:31465 
(ORNL-tr-4300) 

SODIUM OXIDES/DIFFUSION 

Aerosol measurements and modeling for fast reactor safety: task 7. 
Annual report for FY 1977 (LMFBR; time dependent aerosol 
suspension behavior), 3:30993 (BMI-NUREG-1987) 

SODIUM SULFATES/CORROSIVE EFFECTS 

Fatigue behavior of high strength aluminum alloys under cathodic 

charging conditions, 3:31393 
SODIUM-SULFUR BATTERIES/CATHODES 

Sodium sulphur cells (Patent; current collector design), 3:31099 

——, sulphur cells (Patent; current collector design/materials), 
3:31094 

SODIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 

Ford/ERDA sodium-sulfur battery development, Phase II. 
Progress report No. 30, November 1-December 31, 1977, 
3:31073 (COO-2566-30) 

SOIL CHEMISTRY 
See also AGRICULTURE 
FERTILIZERS 

Further examination of the Schubert ion-exchange method as 
applied to soil organic matter-metal ion interactions, 3:31795 
(CONF-750929-) 

SOIL MECHANICS/MATHEMATICAL MODELS 

Effects of spatial variability of soil hydraulic properties in water 

budget modeling, 3:31798 
SOILS/CONTAMINATION 

Environmental and radiological safety studies. Interaction of 
238 PuO» heat sources with terrestrial and aquatic environments. 
Progress report, October 1-December 31, 1977, 3:31813 (LA- 
7172-PR) 

Forms of trace elements in soils, sediments, and associated waters: 
an overview of their determination and biological availability, 
3:31854 (CONF-750929-) 

Some patterns of strontium-90 contamination of plants in Georgian 
SSR (Fodder grass, tea shoots, maize), 3:31817 

Trace metals in ecosystems: relationships of the residues of 
copper, molybdenum, selenium, and zinc in animal tissues to 
those in vegetation and soil in the surrounding environment, 
3:31808 (CONF-750929-) 

SOILS/HEAT TRANSFER 

Heating and cooling the Raft River geothermal transite pipe line, 

3:30673 (TID-28244) 





SOILS/LEACHING 


SOILS/LEACHING 
Solute-travel time estimates for tile-drained fields. III. Removal of 
a | eae brine spill from soil by leaching, 3:30669 (UCRL- 
1 
SOILS/PH VALUE 
Comprehensive agricultural research program for fluidized bed 
combustion wastes, 3:30117 (CONE.77 7-P2) 
SOILS/POLLUTION 
Yield and heavy-metal content of several vegetable apa rown 
in soil amended with we sludge, 3:31806 (CONF-750929-) 
SOILS/RADIATION DETECTION 
Germanium detector system for the detection of transuranics at 
low-activity concentrations in soil (747 Am, 7“°Pu, 7°°Pu, 75°U, 
232Th), 3:31814 (LA-UR-78-87) 
SOILS/RADIATION MONITORING 
Alpha-sensitive cellulose nitrate track detectors: applications to 
the study of environmental contamination (Monitoring Pu in 
soils and sediments), 3:31816 (UCRL-80679) 
SOILS/RADIONUCLIDE KINETICS 
Biogeochemical aspects of the behavior of uranium and thorium in 
the environment, 3:31815 (ORNL/EIS-99) 
SOILS/RADIONUCLIDE MIGRATION 
Behaviors of radionuclides in wet underground soil, 3:30435 
(ORNL-tr-4595) 
SOLAR ABSORBERS/MATERIALS 
Development of a freeze-tolerant solar water heater using 
crosslinked polyethylene as a material of construction. Final 
report, June 18, 1976-October 1, 1977, 3:30628 (COO-2956-8) 
so AIR CONDITIONERS 
Page-Jackson Elementary School solar heating and cooling 
system, 3:30617 
SOLAR AIR CONDITIONERS/CONTROL SYSTEMS 
Solar energy, 3:30516 (LBL-5299) 
SOLAR CELL ARRAYS/COST 
Photovoltaic systems concept study. Final report. Volume I, 
3:30561 (ALO/2748-12(Vol.1)) 
SOLAR CELL ARRAYS/DEMONSTRATION PROGRAMS 
Photovoltaic applications for the National Park Service, 3:30545 
SOLAR CELL ARRAYS/DESIGN 
SEP full-scale wing technology development, 3:30546 
SOLAR CELL ARRAYS/ENERGY STORAGE 
Assessment of mechanical energy storage for solar systems, 


3:31060 
SOLAR CELL ARRAYS/ENERGY STORAGE SYSTEMS 
Electricity generation and storage for residences using Li/Ie 
electrochemical engines to augment photovoltaics, 3:30526 (LA- 
UR-77-2330) 
SOLAR CELL ARRAYS/EVALUATION 
Evaluation of solar cells for potential space satellite power 
applications. Final report, 3:30536 (N-77-30612) 
SOLAR CELL ARRAYS/HEALTH HAZARDS 
Solar energy research at Sandia Laboratories and its effects on 
health and safety, 3:30525 (SAND-77-1412) 
SOLAR CELL ARRAYS/PERFORMANCE 
Fokker-Planck analysis of photovoltaic systems, 3:30542 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
In situ performance measurements of the Mitre photovoltaic array, 
3:30537 (N-77-30615) 
SOLAR CELL ARRAYS/SIMULATION 
Fokker-Planck analysis of photovoltaic systems, 3:30542 
SOLAR CELL ARRAYS/SOLAR CONCENTRATORS 
Solar cell array for concentrated sunlight, 3:30544 
SOLAR CELL ARRAYS/SYSTEMS ANALYSIS 
Fokker-Planck analysis of photovoltaic systems, 3:30542 
SOLAR CELL ARRAYS/TESTING 
SEP full-scale wing technology development, 3:30546 
SOLAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/COMPUTER CODES 
A theoretical study of heterojunction and graded band gap type 
solar cells. Annual report, 3:30538 (N-77-30618) 
SOLAR CELLS/COOLING 
Consideration for using solar concentrators in photovoltaic 
systems, 3:30543 
SOLAR CELLS/HYBRID SYSTEMS 
Array power output of non-identical electrical cells, 3:30548 
SOLAR CELLS/REVIEWS 
Opto-electronic components: solar cells, 3:30549 
SOLAR CELLS/SIMULATION 
A theoretical study of heterojunction and graded band gap type 
solar cells. Annual report, 3:30538 (N-77-30618) 
SOLAR CELLS/SOLAR CONCENTRATORS 
piper aye solar concentrators in photovoltaic 


ORS 
See also CONCENTRATING COLLECTORS 
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FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/BIBLIOGRAPHIES 
Solar thermal components: a be go with abstracts. 
Quarterly update, January-March 1977 (124 citations), 3:30517 
(TAC-STC-77-001) 
SOLAR COLLECTORS/ENERGY STORAGE 
Assessment of mechanical energy storage for solar systems, 


3:31060 
SOLAR COLLECTORS/GLAZING MATERIALS 
Solar, long wavelength, and photosynthetic sony transmission of 
greenhouse cover materials, 3:30627 (CONF-770367-) 
SOLAR COLLECTORS/GREENHOUSES 
Greenhouse-residence utilizing a "clearview” solar collector and 
two-stage evaporative cooling, 3:30597 (CONF-770367-) 
SOLAR COLLECTORS/HEAT EXCHANGERS 
Mechanical heat a (Patent), 3:31523 
SOLAR CONCENTRATO 
See also FRESNEL LENS 
MIRRORS 
SOLAR REFLECTORS 
Consideration for using solar concentrators in photovoltaic 
systems, 3:30543 
Solar cell array for concentrated sunlight, 3:30544 
SOLAR CONCENTRATORS/DESIG 
Development status of the fixed mirror solar concentrator, 3:30638 
SOLAR CONCENTRATORS/FRESNEL LENS 
Image collapsing concentrators. Quarterly report No. 1: technical 
Peg report, September 30, 1977-December 31, 1977, 
:30625 (ALO-33) 
Solar so by curved-base Fresnel lenses, 3:30631 (N-77- 
29946 


The linear Fresnel lens solar concentrator: transverse tracking 
error effects, 3:30630 (N-77-29606) 

SOLAR CONCENTRATORS/HEALTH HAZARDS 

Solar energy research at Sandia Laboratories and its effects on 
health and safety, 3:30525 (SAND-77-1412) 

SOLAR CONCENTRATORS/PERFORMANCE TESTING 

Fixed tilt solar collector employing reversible vee-trough 
reflectors and vacuum tube receivers for solar heating and 
cooling systems. Final report. JPL Publication 77-78, 3:30629 
(DOE/JPL/1024-1) 

SOLAR CONCENTRATORS/SOLAR TRACKING 
The linear Fresnel lens solar concentrator: transverse tracking 
error effects, 3:30630 (N-77-29606) 
SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Stimulation of the solar industry by way of the federal buildings 
program, 3:30616 

SOLAR COOLING SYSTEMS/FABRICATION 

Development of a passive heating and cooling system using a 
pumped heat pipe. First quarterly technical progrss report, 6 
September-30 November 1977, 3:30611 (TID-28188) 

SOLAR COOLING SYSTEMS/MANUALS 
DOE facilities solar design handbook, 3:30607 (DOE/AD-0006/1) 
Solar energy for buildings, houses, and pools, 3:30591 

SOLAR COOLING SYSTEMS/MARKET 

Stimulation of the solar industry by way of the federal buildings 

program, 3:30616 
SOLAR COOLING SYSTEMS/REVIEWS 
Survey of the emerging solar energy industry, 3:30520 
SOLAR COOLING SY TEMS/TECHNOLOGY TRANSFER 

Solar energy incentives analysis: psycho-economic factors 
affecting the decision making of consumers and the technology 
delivery system, 3:30609 (HCP/M2534-1) 

SOLAR COOLING SYSTEMS/TOTAL ENERGY SYSTEMS 

Commercial applications of solar total energy systems, 3:30587 

SOLAR ELECTRIC PROPULSION/SOLAR CELL ARRAYS 

SEP full-scale wing technology development, 3:30546 

SOLAR ENERGY/BIBLIOGRAPHIES 

Solar thermal components: a bibliography with abstracts. 
Quarterly update, January-March 1977 (124 citations), 3:30517 
(TAC-STC-77-001) 

Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, January-March 1977 (240 citations), 3:30518 
(TAC-STPG-77-001) 

SOLAR ENERGY/DECISION MAKING 

Solar energy incentives analysis: psycho-economic factors 
affecting the decision making of consumers and the technology 
delivery system, 3:30609 (HCP/M2534-1) 

SOLAR ENERGY/DEMONSTRATION PROGRAMS 
CNRS interdisciplinary research program for solar energy 
development, 3:30521 
SOLAR ENERGY/EDUCATION 
Solar energy for buildings, houses, and pools, 3:30591 
SOLAR ENERGY/RESEARCH PROGRAMS 

CNRS interdisciplinary research program for solar energy 

development, 3:30521 
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Solar energy, 3:30516 (LBL-5299) 

SOLAR ENERGY/SOCIO-ECONOMIC FACTORS 

Environmental research, 3:31897 (LBL-5299) 

Solar energy incentives analysis: psycho-economic factors 
affecting the decision making of consumers and the technology 
delivery system, 3:30609 (HCP/M2534-1) 

SOLAR ENERGY/TECHNOLOGY TRANSFER 

Department of Energy’s Solar Technology Transfer Program, 
3:30519 (UCRL-80431) 

SOLAR ENERGY CONVERSION/BIBLIOGRAPHIES 

Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, January-March 1977 (240 citations), 3:30518 
(TAC-STPG-77-001) 

SOLAR ENERGY CONVERSION/ELECTROCHEMICAL 

CELLS 

Electricity generation and storage for residences using Li/Ie 
electrochemical engines to augment photovoltaics, 3:30526 (LA- 
UR-77-2330) 

SOLAR ENERGY CONVERSION/FERROELECTRIC 

CONVERTERS 

Miniature solar-electric power system, 3:30527 

SOLAR ENERGY CONVERSION/HYDROGEN 

PRODUCTION 

Solar energy, 3:30516 (LBL-5299) 

SOLAR ENERGY CONVERSION/PHOTOCHEMISTRY 
Solar energy, 3:30516 (LBL-5299) 
SOLAR FLARES/BALMER LINES 

Adiabatic heating in impulsive solar flares, 3:32193 (N-7731063) 
SOLAR FLARES/EMISSION SPECTRA 

Impulsive solar x-ray bursts, 3:32192 (N-77-31062) 
SOLAR FLARES/MICROWAVE SPECTRA 

Adiabatic heating in impulsive solar flares, 3:32193 (N-7731063) 
SOLAR FLARES/X-RAY SPECTRA 

Adiabatic heating in impulsive solar flares, 3:32193 (N-7731063) 
SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 

Page-Jackson Elementary School solar heating and cooling 

system, 3:30617 
SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 

Solar energy, 3:30516 (LBL-5299) 

SOLAR HEATING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Stimulation of the solar industry by way of the federal buildings 
program, 3:30616 

SOLAR HEATING SYSTEMS/DESIGN 
Combination solar and electric heater (Patent), 3:30613 
SOLAR HEATING SYSTEMS/FABRICATION 

Development of a passive heating and cooling system using a 
pumped heat pipe. First quarterly technical progrss report, 6 
September-30 November 1977, 3:30611 (TID-28188) 

SOLAR HEATING SYSTEMS/LATENT HEAT STORAGE 
Heat store for solar energy utilization in heating systems and 
water heating (Paraffin and wax ester), 3:30640 (IKE-5-206) 
SOLAR HEATING SYSTEMS/MANUALS 
DOE facilities solar design handbook, 3:30607 (DOE/AD-0006/1) 
Solar energy for buildings, houses, and pools, 3:30591 
SOLAR HEATING SYSTEMS/MARKET 

Stimulation of the solar industry by way of the federal buildings 

program, 3:30616 
SOLAR HEATING SYSTEMS/MEETINGS 

Proceedings of a conference on solar energy for heating 
greenhouses and greenhouse-residential combinations, 3:30595 
(CONF-770367-) 

SOLAR HEATING SYSTEMS/OPERATION 

Construction and operation of a solar heated residence/ 
greenhouse combination, 3:30598 (CONF-770367-) 

SOLAR HEATING SYSTEMS/PERFORMANCE 

Construction and operation of a solar heated residence/ 
greenhouse combination, 3:30598 (CONF-770367-) 

Performance of the New Jersey solar system for heating 
greenhouse, 3:30601 (CONF-770367-) 

Solar house heating system using reflective pyramid optical 
condensing system. Evaluation of performance, June 1, 1975- 
December 31, 1976, 3:30606 (COO-2769-5) 

SOLAR HEATING SYSTEMS/REVIEWS 
Survey of the emerging solar energy industry, 3:30520 
SOLAR HEATING SYSTEMS/SIMULATION 

Computer simulation of solar greenhouse heating systems for 

economic optimization, 3:30604 (CONF-770367-) 
SOLAR HEATING SYSTEMS/SOLAR REFLECTORS 

Solar house heating system using reflective pyramid optical 
condensing system. Evaluation of performance, June 1, 1975- 
December 31, 1976, 3:30606 (COO-2769-5) 

SOLAR HEATING SYSTEMS/TECHNOLOGY TRANSFER 

Solar energy incentives analysis: psycho-economic factors 
affecting the decision making of consumers and the technology 
delivery system, 3:30609 (HCP/M2534-1) 


SOLAR THERMAL POWER PLANTS/HEAT STORAGE 


SOLAR HEATING SYSTEMS/THERMAL ANALYSIS 
Dynamic thermal simulation of a prototype solar heating and 
cooling system, 3:30600 (CONF-770367-) 
Dynamic versus steady-state thermal analysis of solar residence/ 
greenhouse combination, 3:30599 (CONF-770367-) 
SOLAR HEATING SYSTEMS/TOTAL ENERGY SYSTEMS 
Commercial applications of solar total energy systems, 3:30587 
SOLAR INDUSTRY/CATALOGS 
Survey of the emerging solar energy industry, 3:30520 
SOLAR INDUSTRY/STIMULATION 
Stimulation of the solar industry by way of the federal buildings 
program, 3:30616 
SOLAR PONDS/DESIGN 
Solar pond for heating greenhousess and rural residences, 3:30626 
(CONF-770367-) 
SOLAR PONDS/SENSIBLE HEAT STORAGE 
Solar pond for heating greenhousess and rural residences, 3:30626 
(CONF-770367-) 
SOLAR PROCESS HEAT/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, January-March 1977 (124 citations), 3:30517 
(TAC-STC-77-001) 
SOLAR PROCESS HEAT/ECONOMICS 
Economics of industrial process heat from solar energy, 3:30620 
SOLAR PROCESS HEAT/RESEARCH PROGRAMS 
Solar power for industrial process heat, 3:30618 (UCRL-52000-77- 
11/12) 
SOLAR PROCESS HEAT/SOLAR PONDS 
Solar power for industrial process heat, 3:30618 (UCRL-52000-77- 
11/12) 
SOLAR RADIO BURSTS/EMISSION SPECTRA 
Impulsive solar x-ray bursts, 3:32192 (N-77-31062) 
SOLAR REFLECTORS/COMPUTER CALCULATIONS 
TRASYS: checkout of accuracy of direct irradiation calculations 
for discs, trapezoids, cones, and circular paraboloids, 3:30633 
(N-77-31069) 
SOLAR REFLECTORS/MECHANICAL PROPERTIES 
Thermomechanical behavior of polyvinyl butyral film and its 
effect on focal stability of a solar mirror-laminate, 3:30634 
(SAND-77-1850) 

SOLAR REFLECTORS/TEMPERATURE EFFECTS 
Thermomechanical behavior of polyvinyl butyral film and its 
effect on focal stability of a solar mirror-laminate, 3:30634 

(SAND-77-1850) 
SOLAR STILLS/DESIGN 
Technical and economic assessment of solar distillation for large 
scale production of fresh water. Final report, 3:30623 (SAND- 
77-8176) 
SOLAR STILLS/ECONOMICS 
Technical and economic assessment of solar distillation for large 
scale production of fresh water. Final report, 3:30623 (SAND- 
77-8176 
SOLAR STILLS/SOLAR COLLECTORS 
Solar powered steam generation (For fuel alcohol distillation in 
Brazil), 3:30619 
SOLAR STILLS/TECHNOLOGY ASSESSMENT 
Technical and economic assessment of solar distillation for large 
scale production of fresh water. Final report, 3:30623 (SAND- 
77-8176) 
SOLAR THERMAL POWER PLANTS 
CNRS interdisciplinary research program for solar energy 
development, 3:30521 
SOLAR THERMAL POWER PLANTS/BIBLIOGRAPHIES 
Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, January-March 1977 (240 citations), 3:30518 
(TAC-STPG-77-001) 
SOLAR THERMAL POWER PLANTS/COST 
— thermionic power systems for terrestrial applications, 
3:30581 
SOLAR THERMAL POWER PLANTS/DESIGN 
Solar-thermal power station delivers first electricity, 3:30582 
Thermal engine solar power satellites (Brayton cycle), 3:30578 
SOLAR THERMAL POWER PLANTS/ENERGY STORAGE 
Economics of internal and external energy storage in solar power 
plant operation, 3:30573 
SOLAR THERMAL POWER PLANTS/FEASIBILITY 
STUDIES 
= thermionic power systems for terrestrial applications, 
:30581 
SOLAR THERMAL POWER PLANTS/FERROELECTRIC 
CONVERTERS 
Optimizing a low cost satellite energy system (Using solar 
concentrators, heat pipes, and ferroelectric converters; in low 
earth orbit), 3:30580 
SOLAR THERMAL POWER PLANTS/HEAT STORAGE 
Systems analyses of storage in specific solar thermal power 
applications, 3:30641 (SAND-78-03424C) 





SOLAR THERMAL POWER PLANTS/LATENT HEAT 


SOLAR THERMAL POWER PLANTS/LATENT HEAT 
STORAGE 
Thermal energy storage, 3:30575 
SOLAR THERMAL POWER PLANTS/OPTIMIZATION 
Optimum operating conditions for a cylindrical parabolic focusing 
collector/Rankine power generation cycle system, 3:30572 
SOLAR THERMAL POWER PLANTS/RESEARCH 
PROGRAMS 
Satellite Power System (SPS) concept development and 
evaluation program plan, July 1977-August 1980, 3:30562 
(DOE/ET-0034) 
SOLAR THERMAL POWER PLANTS/RESPONSE 
FUNCTIONS 
Dynamic modeling and sensitivity analysis of solar thermal energy 
conversion systems, 3:30577 
SOLAR THERMAL POWER PLANTS/REVIEWS 
Survey of the emerging solar energy industry, 3:30520 
SOLAR THERMAL POWER PLANTS/SYSTEMS ANALYSIS 
Dynamic modeling and sensitivity analysis of solar thermal energy 
conversion systems, 3:30577 
Systems analyses of storage in specific solar thermal power 
applications, 3:30641 (SAND-78-03424C) 
SOLAR THERMAL POWER PLANTS/THERMAL ENERGY 
STORAGE EQUIPMENT 
Integration of high temperature thermal energy storage into a 
Solar Thermal Brayton Cycle Power Plant, 3:30576 
SOLAR THERMAL POWER PLANTS/THERMIONIC 
CONVERTERS 
ee power systems for terrestrial applications, 
:30581 


SOLAR THERMAL POWER PLANTS/THERMOCHEMICAL 
HEAT STORAGE 
Evaluation of a chemical heat storage system for a solar steam 
power plant (SO2/SOs), 3:30574 
SOLAR THERMAL POWER PLANTS/TOTAL ENERGY 
SYSTEMS 
Commercial applications of solar total energy systems, 3:30587 
SOLAR TRACKING/ERRORS 
The linear Fresnel lens solar concentrator: transverse tracking 
error effects, 3:30630 (N-77-29606) 
SOLAR WATER HEATERS/DESIGN 
Combination solar and electric heater (Patent), 3:30613 
Solar building panel concept for the supply of hot water, 3:30636 
SOLAR WATER HEATERS/ECONOMICS 
Experimental evaluation of a solar/wind-powered space heating 
and hot water heating system in the Pacific Northwest, 3:30615 
SOLAR WATER HEATERS/FABRICATION 
Development of a passive heating and cooling system using a 
pumped heat pipe. First quarterly technical progrss report, 6 
September-30 November 1977, 3:30611 (TID-28188) 
SOLAR WATER HEATERS/FREEZE PROTECTION 
Development of a freeze-tolerant solar water heater using 
crosslinked polyethylene as a material of construction. Final 
report, June 18, 1976-October 1, 1977, 3:30628 (COO-2956-8) 
SOLAR WATER HEATERS/LATENT HEAT STORAGE 
Heat store for solar energy utilization in heating systems and 
water heating (Paraffin and wax ester), 3:30640 (IKE-5-206) 
SOLAR WATER HEATERS/PERFORMANCE 
Experimental evaluation of a solar/wind-powered space heating 
and hot water heating system in the Pacific Northwest, 3:30615 
SOLAR WATER HEATERS/SPECIFICATIONS 
Representative industrial solar energy installation, Northridge 
Hospital, Northridge, California, 3:30621 (UCRL-13789) 
SOLAR WATER PUMPS/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, January-March 1977 (124 citations), 3:30517 
(TAC-STC-77-001) 
SOLAR WATER PUMPS/FEASIBILITY STUDIES 
Solar irrigation program status, 3:30624 (SAND-78-0398C) 
SOLAR WATER PUMPS/HEALTH HAZARDS 
Solar energy research at Sandia Laboratories and its effects on 
health and safety, 3:30525 (SAND-77-1412) 
SOLAR WATER PUMPS/HEAT STORAGE 
Systems analyses of storage in specific solar thermal power 
applications, 3:30641 (SAND-78-03424C) 
SOLAR WATER PUMPS/SYSTEMS ANALYSIS 
Systems analyses of storage in specific solar thermal power 
applications, 3:30641 (SAND-78-03424C) 
SOLAR X-RAY BURSTS/EMISSION SPECTRA 
Impulsive solar x-ray bursts, 3:32192 (N-77-31062) 
SOLAR-ASSISTED HEAT PUMPS 
Solar assisted electro hydronic system for Shooks Run 
—— Colorado Springs, Colorado, 3:30592 (CONF- 
-) 
SOLAR-ASSISTED HEAT PUMPS/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, January-March 1977 (124 citations), 3:30517 
(TAC-STC-77-001) 
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SOLAR-ASSISTED HEAT PUMPS/DESIGN 
Hydride heat pump (Patent), 3:30612 
SOLAR-ASSISTED HEAT PUMPS/ECONOMIC ANALYSIS 

EPRI/SHAC, 3:30593 (CONF-761052-) 

SOLAR-ASSISTED HEAT PUMPS/ECONOMICS 

Experimental evaluation of a solar/wind-powered space heating 
and hot water heating system in the Pacific Northwest, 3:30615 

SOLAR-ASSISTED HEAT PUMPS/MEETINGS 

Second annual heat pump technology conference, 3:31207 
(CONF-761052-) 

SOLAR-ASSISTED HEAT PUMPS/OPERATION 

Solar energy and the heat pump in a northern climate. Final 
report, 3:30608 (EPRI-EA-407) 

SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 

Experimental evaluation of a solar/wind-powered space heating 
and hot water heating system in the Pacific Northwest, 3:30615 

UNL-LES solar-heat pump demonstration house first winter 
performance, 3:30594 (CONF-761052-) 

SOLENOIDS/ELECTRON BEAM INJECTION 
Electron beam heated solenoid reactors for fusion power and 
fissile fuel breeding, 3:32314 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SOLID WASTES/RECYCLING 
Pyrolysis of polystyrene chips in fluidized beds, 3:31275 
SOLID WASTES/TRANSPORT 

Coal mine-coal conversion plant: interface evaluation and 
conceptual design. Volume II. Final report, 3:30160 (FE-2370- 
16(Vol.2)) 

SOLID WASTES/WASTE DISPOSAL 

Coal mine-coal conversion plant interface evaluation and 
conceptual design. Final report. Volume I. Interface overview 
and economic analysis, 3:30031 (FE-2370-16(Vol.1)) 

Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume II, 3:30182 (CONF-770447-P2) 

SOLID WASTES/WASTE PRODUCT UTILIZATION 

Proceedings of the fluidized bed combustion technology exchange 
workshop. Volume II, 3:30182 (CONF-770447-P2) 

SOLUTION MINING 

Field permeability test methods with applications to solution 

mining. Final report, 3:30349 (PB-272452) 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 

Chemistry of lignite liquefaction. Quarterly report, July- 
September 1977, 3:30087 (FE-2211-7) 

Separation and structural elucidation of coal molecule fragments. 
Progress report, February 1, 1977-January 31, 1978 (PAHs; 
aliphatics), 3:30114 (COO-2456-2) 

SOLVENT-REFINED COAL/CHEMISTRY 

Chemistry of lignite liquefaction. Quarterly report, July- 
September 1977, 3:30087 (FE-2211-7) 

SOLVENT-REFINED COAL/COMPARATIVE EVALUATIONS 

Comparison of solvent refined lignite with solvent refined 
bituminous coals, 3:30088 (FE-2211-7) 

SOLVENT-REFINED COAL/CRACKING 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Interim technical progress report, 
3:30085 (FE-2038-17) 

SOLVENT-REFINED COAL/DEASHING 

Separations chemistry, 3:30406 (ORNL-5295) 

SOLVENT-REFINED COAL/FILTRATION 

Miscellaneous autoclave liquefaction studies, RP-779-7, 3:30075 
(EPRI-AF-612) 

SOLVENT-REFINED COAL/HEALTH HAZARDS 

Industrial hygiene program and experiences with small-scale coal- 
conversion pilot plants, 3:30229 (CONF-770361-) 

SOLVENT-REFINED COAL/HYDROGENATION 

Chemistry of lignite liquefaction. Quarterly report, July- 
September 1977, 3:30087 (FE-2211-7) 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Interim technical progress report, 
3:30085 (FE-2038-17) 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Monthly technical progress report, 
January, 3:30086 (FE-2038-21) 

SOLVENT-REFINED COAL/TRANSPORT 

Clean energy from Alaskan coals, 3:30103 

SOLVENT-REFINED COAL/VISCOSITY 

Bench scale coal liquefaction studies. Final reports, February 
1978, 3:30073 (EPRI-AF-612) 

Viscous properties of coal-SRC mixtures, RP-779-2, 3:30074 
(EPRI-AF-612) 

SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SONIC LOGGING/EQUIPMENT 
Well data telemetry by explosions (Patent), 3:31704 
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SORBENT RECOVERY SYSTEMS 
Oil-recovering material and process for preparing and using the 
same (Patent), 3:30292 
SORGHUM/CULTIVATION TECHNIQUES 
— from sugar crops. Second quarterly report, 3:30557 (TID- 
27834 


SORGHUM/FERMENTATION 
Fuels from sugar crops. Second quarterly report, 3:30557 (TID- 
27834) 
SOUTH DAKOTA/COAL INDUSTRY 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Final report, Parts 
I and II, 3:30225 (NP-23025) 
SOUTH DAKOTA/RESOURCE ASSESSMENT 
Western gas sands project status report, 3:30300 (NVO/0655-100) 
SOVIET UNION 
See USSR 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SPACE HEATING/ENERGY CONSERVATION 
Problems of energy-economics associated with industrial space 
heating, 3:31262 (DOE-tr-78) 
SPACE HEATING/ENERGY CONSUMPTION 
Finite air mixing rates in buildings and its impact on the energy 
requirements for heating and cooling (Thermodynamic codes to 
test partitioning effects), 3:31220 
SPACE HEATING/ENERGY DEMAND 
Problems of energy-economics associated with industrial space 
heating, 3:31262 (DOE-tr-78) 
SPACE POWER REACTORS/SPECIFICATIONS 
Reactor hybrid-organic Rankine cycle electric power systems 
(ORCEPS) for space applications, 3:30897 
SPACE VEHICLES/PROPULSION 
Technical evaluation report on the 49th (B) propulsion and 
energetics panel specialists’ meeting on power plant reliability, 
3:31278 (AGARD-AR-110) 
SPACECRAFT POWER SUPPLIES/ENERGY CONVERSION 
Thermoelectronic laser energy conversion for power transmission 
in space, 3:30776 
SPACECRAFT POWER SUPPLIES/RADIOISOTOPE HEAT 
SOURCES 
KIPS: Kilowatt Isotope Power System, 3:30469 
Nuclear-powered infrared surveillance satellite study, 3:30468 
SPACECRAFT POWER SUPPLIES/REVIEWS 
Space nuclear power supply design in the shuttle ERA, 3:30477 
Technology for power in space, 3:30547 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Evaluation of solar cells for potential space satellite power 
applications. Final report, 3:30536 (N-77-30612) 
Nuclear-powered infrared surveillance satellite study, 3:30468 
SPACECRAFT POWER SUPPLIES/THERMOELECTRIC 
GENERATORS 
Radioisotope space power generator. Annual report, July 1, 1975- 
September 30, 1976 (TPM-217 P-type selenides), 3:30470 (GA- 
A-14629) 
SPAIN/RADIOACTIVE WASTE MANAGEMENT 
Spanish national radioactive waste management program, 3:30401 
(BNWL-tr-288) 
SPARK IGNITION ENGINES/EXHAUST GASES 
Engine performance and emissions characterization: gasoline 
versus methanol, 3:31322 (CONF-771037-) 
SPARK IGNITION ENGINES/LUBRICATING OILS 
Engine lubricants for use in methanol fueled highway vehicles, 
3:31323 (CONF-771037-) 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/MAGNETIC SPECTROMETERS 
Fast track-finding trigger processor for the SLAC/LBL Mark II 
Detector, 3:31692 (SLAC-PUB-2033) 
SPECTRA UNFOLDING/ERRORS 
Uncertainty analysis of dosimetry spectrum unfolding, 3:31695 
(CONF-771036-9) 
SPECTRALLY SELECTIVE SURFACES/SPUTTERING 
Transparent panel having high reflectivity for solar radiation and 
a method for preparing same (Patent), 3:30614 
SPENT FUEL CASKS/BIOLOGICAL SHIELDING 
Neutron multiplication and shielding problems in pressurized 
water reactor spent fuel shipping casks, 3:31557 
SPENT FUEL CASKS/CRITICALITY 
Neutron multiplication and shielding problems in pressurized 
water reactor spent fuel shipping casks, 3:31557 
SPENT FUEL CASKS/SHOCK ABSORBERS 
Dynamic tests on metallic impact limiters, 3:31555 (SAND-77- 
1939) 
SPENT FUEL CASKS/TEMPERATURE DISTRIBUTION 
Temperature distribution in spent fuel shipping baskets, 3:31552 
(DP-MS-77-71) 
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SPENT FUEL ELEMENTS/CRUSHING 

UNIFRAME interim design report (Fuel element size reduction 
plant), 3:30364 (GA-A-14645) 

SPENT FUEL ELEMENTS/REPROCESSING 

Development of an irradiation technology for the recycling of 
241 Am in nuclear reactors: a contribution to the possibilities of 
reducing the hazard potential of a-bearing wastes, 3:30400 
(ORNL-tr-4585) 

SPENT FUEL STORAGE/DEMONSTRATION PLANTS 

Demonstration of a surface storage system for spent fuel or waste, 
3:30415 (ARH-SA-302) 

SPENT FUEL STORAGE/FEASIBILITY STUDIES 

Disposal of spent fuel, 3:30416 (CONF-7803 16-4) 

SPENT FUEL STORAGE/PLANNING 

UKAEA begins waste management research programme for Iran, 

3:30399 
SPENT FUEL STORAGE/RESEARCH PROGRAMS 

Spent Unreprocessed Fuel (SURF) Facility Program. Monthly 

progress report, October 1977, 3:30388 (RHO-LD-77-4) 
SPENT FUEL STORAGE/REVIEWS 

Nuclear fuel reprocessing and high level waste disposal: an interim 
report, 3:30367 (NP-22893) 

SPENT FUELS/NONDESTRUCTIVE ANALYSIS 

Nondestructive assay methods for irradiated nuclear fuels, 3:31439 
(LA-6923) 

SPENT FUELS/RADIOACTIVE WASTE DISPOSAL 

Disposal of spent fuel, 3:30416 (CONF-780316-4) 

SPENT FUELS/REPROCESSING 

Advanced Fuel Recycle Program. Progress report, October 1- 
December 31, 1977 ((LMFBR; Purex; Iodox; Voloxidation; 
dissolution; solvent extraction; off-gas processing; hot-cell 
operations)), 3:30370 (ORNL/TM-6221) 

Chemical process developments in reprocessing from 1965-1975 in 
the Institute for Hot Chemistry, 3:30380 (ORNL-tr-4511) 

Reprocessing as a task for industry, 3:30375 (CONF-770323-4) 

Why reprocess, 3:30371 

SPERMATOZOA/MOTION 

Assay of sperm motility to study the effects of metal ions, 3:32100 

(CONF-750929-) 
SPINACH/PRODUCTIVITY 

Yield and heavy-metal content of several vegetable species grown 

in soil amended with sewage sludge, 3:31806 (CONF-750929-) 
SPLEEN/BIOLOGICAL RADIATION EFFECTS 

Nucleic acid metabolism in the rat spleen and liver with long-term 

repeated exposure to gamma radiation, 3:32013 
SPLEEN/RADIONUCLIDE KINETICS 

Rate of spontaneous excretion of incorporated radioactive 

ruthenium (Rats, '°*Ru), 3:32054 
SPLEEN CELLS/BIOLOGICAL RADIATION EFFECTS 

Activity of DNA-dependent DNA polymerase and aspartate- 
carbamoyl transferase after separation of rat marrow and spleen 
cells in an albumin density gradient under normal conditions, 
after irradiation and administration of DNA (Gamma radiation), 
3:31987 

SPOIL BANKS/REVEGETATION 

Continued studies of soil improvement and revegetation of tailings 
sand slopes. Environmental Research Monograph 1977-4, 
3:30334 (NP-22748) 

SPRINGS 
(Mechanical springs only.) 
SPRINGS/FAILURE MODE ANALYSIS 

Analysis of valve springs from hydrogen compressor at Solvent 
Refined Coal Plant, Wilsonville, Alabama, 3:30096 (ORNL/ 
TM-6179) 

SQUIRRELS/CONTAMINATION 

Ecological and land-use relationships of toxic metals in Ohio’s 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 

Trace metals in ecosystems: relationships of the residues of 
copper, molybdenum, selenium, and zinc in animal tissues to 
those in vegetation and soil in the surrounding environment, 
3:31808 (CONF-750929-) 

SRC PROCESS 

Analysis of valve springs from hydrogen compressor at Solvent 
Refined Coal Plant, Wilsonville, Alabama, 3:30096 (ORNL/ 
TM-6179) 

Nature and origin of asphaltenes in processed coals. Annual report 
(55 references), 3:30072 (EPRI-AF-252) 

Relative advantages of coal conversion routes for electric power 
generation (1980s), 3:30102 

SRC PROCESS/BENCH-SCALE EXPERIMENTS 

Solvent refining of Indiana V coal and North Dakota lignite. Final 

report, 3:30077 (EPRI-AF-666) 
SRC PROCESS/HEALTH HAZARDS 

Research and development report No. 53. Volume III. Pilot plant 
development work. Part 4. Industrial Hygiene, Clinical and 
Toxicological Programs. Interim report No. 24, January 1, 
1974-June 30, 1977, 3:30080 (FE-496-T15) 
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SRC PROCESS/PILOT PLANTS 

Industrial hygiene program and experiences with small-scale coal- 
conversion pilot plants, 3:30229 (CONF-770361-) 

Industrial hygiene program and experience for a fifty ton per day 
solvent-refined coal pilot plant, 3:30230 (CONF-770361-) 

Solvent refined coal (SRC) process. Operation of solvent refined 
coal pilot plant, Wilsonville, Alabama. Quarterly technical 
progress report, January-March 1977, 3:30089 (FE-2270-19) 

SRC-II PROCESS/FLOWSHEETS 
Solvent Refined Coal (SRC) process. Quarterly technical progress 

report, April 1, 1977-June 30, 1977, 3:30078 (FE-496-141) 

SRC-II PROCESS/PILOT PLANTS 
Solvent refined coal (SRC) process. Monthly report, November 

1977, 3:30079 (FE-496-144) 
Solvent Refined Coal (SRC) process. Quarterly technical progress 
report, April 1, 1977-June 30, 1977, 3:30078 (FE-496-141) 

SR-OB REACTOR 

See SUBCRITICAL ASSEMBLIES 

STABLE ISOTOPES/ISOTOPE SEPARATION 
Isotopic separations, 3:31467 (ORNL-5295) 

STACK DISPOSAL/ELECTROSTATIC PRECIPITATORS 
Development of an in-stack impactor/precipitator for sizing 

submicron particles. Final report, 3:31735 (EPRI-FP-501) 

STACK DISPOSAL/PARTICLE SIZE CLASSIFIERS 
Development of an in-stack impactor/precipitator for sizing 

submicron particles. Final report, 3:31735 (EPRI-FP-501) 

STAINLESS STEEL-304/CARBURIZATION 
Effect of sodium environment on the creep-rupture and low-cycle 

fatigue behavior of austenitic stainless steels, 3:30845 (CONF- 
771052-3) 

STAINLESS STEEL-304/COMPATIBILITY 

Influence of hydrogen on the lithium compatibility of A.I.S.I. 316 
and 304 type stainless steels, 3:31366 

STAINLESS STEEL-304/MATERIALS TESTING 

Program for hot corrosion/erosion materials testing for 
application to fluidized bed coal combustion, 3:30194 (CONF- 
710447-P2) 

STAINLESS STEEL-304/MECHANICAL PROPERTIES 
Effect of sodium environment on the creep-rupture and low-cycle 

fatigue oe of austenitic stainless steels, 3:30845 (CONF- 
771052-3) 

STAINLESS STEEL-304/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 

STAINLESS STEEL-304/TENSILE PROPERTIES 
FSAR supplement 23: responses to NRC Q: set 7, 3:30908 

(HEDL-TI-75001-23) 

STAINLESS STEEL-304L/PERMEABILITY 
Chemical engineering research, 3:31454 (ORNL-5295) 

Mobile dislocation transportation of hydrogen and hydrogen 
embrittlement, 3.31381 

STAINLESS STEEL-304L/SPUTTERING 
Application of a Kaufman ion source for low energy hydrogen ion 

bombardment studies, 3:31417 (SAND-78-0120C) 

STAINLESS STEEL-316/CARBURIZATION 
Effect of sodium environment on the creep-rupture and low-cycle 

ar _— of austenitic stainless steels, 3:30845 (CONF- 

STAINLESS STEEL-316/COMPATIBILITY 
Influence of hydrogen oii the lithium compatibility of A.I.S.1. 316 

and 304 type stainless steels, 3:31366 

STAINLESS STEEL-316/MECHANICAL PROPERTIES 

Effect of sodium environment on the creep-rupture and low-cycle 
fatigue behavior of austenitic stainless steels, 3:30845 (CONF- 
771052-3) 

STAINLESS STEEL-316/MICROSTRUCTURE 
Product form characterization of reference heat of type 316 

stainless steels, 3:31352 (ORNL-5384) 

STAINLESS STEEL-316/NEUTRON REACTIONS 
Experimental studies of (n, charged particle) cross sections, 

angular distributions and spectra with a magnetic quadrupole 
spectrometer, 3:32252 (UCRL-80235) 

STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Behaviour of materials in fast reactors, 3:30838 (AERE-TP-692) 
Clinch River Breeder Reactor Plant. Wire wrap cladding 

interaction in LMFBR fuel rods, 3:30853 (CRBRP-ARD-0149) 
Density of some fast reactor irradiated 316 type steels, 3:31415 
(AERE-R-8583) 
ba A ae preconceptual blanket design studies, 3:32457 (PNL- 


2304) 
STAINLESS STEEL-316/PRECIPITATION HARDENING 
Precipitation response of austenitic stainless steel to simulated 
fusion irradiation, 3:31416 (CONF-780213-2) 
STAINLESS STEEL-316/TENSILE PROPERTIES 
FSAR supplement 23: responses to NRC Q: set 7, 3:30908 
(HEDL-TI-75001-23) 
Product form characterization of reference heat of type 316 
stainless steels, 3:31352 (ORNL-5384) 
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STAINLESS STEEL-316L/PHYSICAL RADIATION EFFECTS 
Density of some fast reactor irradiated 316 type steels, 3:31415 
(AERE-R-8583) 
STAINLESS STEELS 
See also STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-316 
STAINLESS STEELS/EMBRITTLEMENT 
Hydrogen embrittlement of cathodically protected 15-5PH 
stainless steel, 3:31406 
Hydrogen embrittlement of PH13-8Mo steel (13 Cr-8 Ni-2 Mo-1 
Al-bal Fe), 3:31407 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Hydrogen embrittlement of cathodically protected 15-5PH 
stainless steel, 3:31406 
STAINLESS STEELS/PHYSICAL PROPERTIES 
Shielding and control materials for the gas-cooled fast breeder 
reactor, 3:30862 (GA-A-14478) 
STAINLESS STEELS/SPUTTERING 
Sputtering measurements using a scanning microtopographer (5- 
keV Ar), 3:32200 (SAND-78-8215) 
STAINLESS STEELS/STRESS CORROSION 
Hydrogen embrittlement of cathodically protected 15-5PH 
stainless steel, 3:31406 
Hydrogen embrittlement of PH13-8Mo steel (13 Cr-8 Ni-2 Mo-1 
Al-bal Fe), 3:31407 
STAMEN/BIOLOGICAL INDICATORS 
Tradescantia stamen hair: an introduction to the system and its use 
as a monitor atmospheric pollutants (SO2, NOz2, Os, 1,2- 
dibromoethane, ethyl methanesulfonate), 3:31720 (BNL- 23829) 
STAMEN HAIRS 
See STAMEN 
STANDING CROP 
See BIOMASS 
STAPHYLOCOCCUS/POLLUTION 
Effect of mercury on bacteria: protection and transmethylation, 
3:31853 (CONF-750929-) 
STATE GOVERNMENT/ELECTRIC POWER 
Electric Utility Rate Design Study: 1977 survey of state and 
Federal regulatory commissions, electric utility rate design, and 
load management activities, 3:31178 (NP-22547) 
STATE GOVERNMENT/ENERGY CONSERVATION 
Conservation prototype grants management and planning system. 
Volume 7 of the sourcebook, 3:31141 (DOE/CS-0014(Vol.7)) 
STATE GOVERNMENT/ENERGY MANAGEMENT 
Conservation prototype grants management and planning system. 
Volume 7 of the sourcebook, 3:31141 (DOE/CS-0014(Vol.7)) 
STATE GOVERNMENT/ENERGY POLICY 
Ozarks Region energy alternatives study. Working paper XI. 
Regional cooperation in energy decisions, 3:31166 (NP-22934) 
STATE GOVERNMENT/POLLUTION REGULATIONS 
Environmental regulations pertaining to coal utilization, 3:30237 
(CONF-7710110-) 
STATISTICS/COMPUTER CODES 
User's description of second-order error propagation (SOERP) 
computer code for statistically independent variables, 3:32520 
(TREE-1216) 
STATISTICS/ERRORS 
User's description of second-order error propagation (SOERP) 
computer code for statistically independent variables, 3:32520 
(TREE-1216) 
STATISTICS/TABLES 
Sampling distribution of Gini's index of diversity, 3:32527 
STEAM GENERATION/FEASIBILITY STUDIES 
Feasibility of generating steam in West Alabama using wood as a 
fuel. Veteran's Administration Hospital. Final report, 3:30509 
(PB-272744) 
STEAM GENERATORS 
Evaluation of the effects of combustion modifications in 
controlling NO/sub x/ emissions at TVA's Widows Creek 
steam plant, 3:30762 (EPRI-SR-39) 
STEAM GENERATORS/AIR POLLUTION CONTROL 
Control of NO/sub x/ formation in tangentially coal-fired steam 
generators, 3:30137 (EPRI-SR-39) 
STEAM GENERATORS/CORROSION 
Alloy 600 experience in nuclear once-through steam generators, 
3:30818 (RDTPA-75-2) 
STEAM GENERATORS/CORROSION PROTECTION 
—— of operations with Westinghouse steam generators (PWR), 
:30812 
STEAM GENERATORS/DEMONSTRATION PLANTS 
Georgetown University atmospheric fluidized bed presentation, 
3:30179 (CONF-770447-P1) 
STEAM GENERATORS/DESIGN 
Fluidized bed steam generator concepts for LMFBR, 3:30895 
STEAM GENERATORS/FLUIDIZED-BED COMBUSTORS 
Development of fluidized bed combustion systems, 3:31633 
(CONF-770447-P1) 
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STEAM GENERATORS/INSTABILITY 
Dynamic instabilities in tubes of a large capacity, straight-tube, 
once-through sodium heated steam generator, 3:31527 
STEAM GENERATORS/LEAKS 
Results of small leak behavior and damage propagation tests in the 
U.S. (LMFBR), 3:30874 (NEDM-14131) 
STEAM GENERATORS/MATHEMATICAL MODELS 
Mathematical model for an integral economizer U-tube steam 
generator, 3:30821 
STEAM GENERATORS/PERFORMANCE 
Nonlinear numerical simulation of the dynamic processes in a 
once-through steam generator, 3:30752 
STEAM GENERATORS/PERFORMANCE TESTING 
aes th/ solar cavity steam generator solar test program, 
3:30586 
STEAM INJECTION 
Improved oil-recovery methods, 3:30247 (CONF-760585-2) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM TURBINES/AUTOMATION 
Automation of starts of the K-500-240-2 turbine, 3:30753 
STEAM TURBINES/OPERATION 
Automation of starts of the K-500-240-2 turbine, 3:30753 
STEAM TURBINES/RESEARCH PROGRAMS 
Eight-stage steam turbine rotor dynamics analysis. Technical 
report No. 78TR13, 3:31285 (COO-2835-5) 
STEAM TURBINES/ROTORS 
Eight-stage steam turbine rotor dynamics analysis. Technical 
report No. 78TR13, 3:31285 (COO-2835-5) 
ELS 


See also CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEELS/CORROSION PROTECTION 
Effect of thiosemicarbazide on metal dissolution and hydrogen 
absorption by mild steel in acid solution, 3:31408 
STEELS/CRACKS 
Hydrogen cracking in sour gas pipeline steels, 3:30491 
STEELS/ELECTROREFINING 
Comparison of the microstructure and mechanical properties of 
300-M steel manufactured by the vacuum arc remelt and the 
electroslag remelt processes, 3:31346 (LBL-6686) 
STEELS/EMBRITTLEMENT 
Influence of hydrogen on the properties of stressed steel wire in 
prestressed concrete, 3:31412 
Theory of hydrogen induced delayed fracture of steel, 3:31404 
STEELS/FRACTURE PROPERTIES 
Comparison of the microstructure and mechanical properties of 
300-M steel manufactured by the vacuum arc remelt and the 
electroslag remelt processes, 3:31346 (LBL-6686) 
STEELS/FRACTURES 
Theory of hydrogen induced delayed fracture of steel, 3:31404 
STEELS/HYDRIDATION 
Hydrogen in metal and Barkhausen effect, 3:31380 
STEELS/MAGNETIC PROPERTIES 
Hydrogen in metal and Barkhausen effect, 3:31380 
STEELS/MATERIALS TESTING 
Investigation of corrosion performance of boiler and turbine alloys 
in fluidized bed combustion systems, 3:30195 (CONF-770447- 
P2) 
STEELS/MICROSTRUCTURE 
Comparison of the microstructure and mechanical properties of 
300-M steel manufactured by the vacuum arc remelt and the 
electroslag remelt processes, 3:31346 (LBL-6686) 
STEELS/PERMEABILITY 
Effect of thiosemicarbazide on metal dissolution and hydrogen 
absorption by mild steel in acid solution, 3:31408 
STEELS/PRODUCTION 
Industrial International Data Base pilot study: the steel industry. 
First draft, for review, 3:31264 (NP-23048) 
STEELS/STRESS CORROSION 
Influence of hydrogen on the properties of stressed steel wire in 
prestressed concrete, 3:31412 
STEELS/VACUUM MELTING 
Comparison of the microstructure and mechanical properties of 
300-M steel manufactured by the vacuum arc remelt and the 
electroslag remelt processes, 3:31346 (LBL-6686) 
STELLAR ATMOSPHERES/ABSORPTION SPECTRA 
Comparison of Lyman alpha and Hel lambda 10830 line structure 
and variations in early-type star atmospheres. Final report, 
3:32190 (N-77-30045) 
STELLAR ATMOSPHERES/EMISSION SPECTRA 
Comparison of Lyman alpha and Hel lambda 10830 line structure 
and variations in early-type star atmospheres. Final report, 
3:32190 (N-77-30045) 


STRONTIUM 90/ENVIRONMENTAL EFFECTS 


STILBENE/RADIOLYSIS 
Electron transfer, equilibrium, and protonation in the system of 
cis- and trans-stilbene in 2-propanol, 3:31487 
STIRLING ENGINES/COMPARATIVE EVALUATIONS 
Thermal oscillators, 3:31664 
STIRLING ENGINES/DEMONSTRATION PROGRAMS 
Demonstration of a Free-Piston Stirling Linear Alternator power 
conversion system, 3:31665 
STIRLING ENGINES/FEASIBILITY STUDIES 
Practicability study of Stirling total energy systems, 3:31667 
STIRLING ENGINES/MATHEMATICAL MODELS 
Computer simulation of Stirling cycle machines, 3:31668 
New mathematical model for Stirling cycle machines, 3:31669 
New ported constant volume external heat supply regenerative 
cycle, 3:31671 
STIRLING ENGINES/PERFORMANCE 
Experimental and computational evaluations of isothermalized 
tirling engines, 3:31666 
STIRLING ENGINES/PERFORMANCE TESTING 
Some experimental results on laboratory model fluidyne engines, 


3:31670 
STIRLING ENGINES/RESEARCH PROGRAMS 
United Stirling goes flat out for future expansion, 3:31289 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
STORAGE FACILITIES/MONITORING 
Controlling the air-tightness of underground gas reservoirs in 
depleted gas fields, 3:30318 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 
PEP STORAGE RINGS 
SPEAR 
STORAGE RINGS/STOCHASTIC PROCESSES 
Some illustrations of stochasticity, 3:31683 (LBL-7247) 
STORAGE RINGS/VACUUM SYSTEMS 
Vacuum considerations summary, 3:32450 (BNL-24029) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAND BREAKS/BIOLOGICAL REPAIR 
DNA repair in zajdela hepatoma cells exposed to gamma 
radiation, and inhibition thereof by some agents (N-methyl-N- 
nitrosourea, 8-bromcaffeine), 3:31990 
STRAND BREAKS/RADIOINDUCTION 
DNA repair in zajdela hepatoma cells exposed to gamma 
radiation, and inhibition thereof by some agents (N-methyl-N- 
nitrosourea, 8-bromcaffeine), 3:31990 
STRANGENESS 
Why is there charm strangeness color and all that, 3:32228 
(FERMILAB-Conf-77/93-THY) 
STRATIFIED CHARGE ENGINES/DESIGN 
Internal combustion engine of a lean air-fuel mixture combustion 
type (Patent), 3:31311 
Spark-ignition engine for lean air-fuel mixture (Patent), 3:31303 
STREAK PHOTOGRAPHY/PERFORMANCE 
Modern ultrafast streak camera development and application 
review, 3:32316 (LA-UR-77-2474) 
STREAMS 
See also RIVERS 
STREAMS/WATER POLLUTION 
Distribution of lead in the sediments and fauna of a small 
midwestern stream, 3:31856 (CONF-750929-) 
STRENGTH (SHEAR) 
See SHEAR PROPERTIES 
STREPTOCOCCUS/POLLUTION 
Effect of mercury on bacteria: protection and transmethylation, 
3:31853 (CONF-750929-) 
STRING MODELS/PRODUCTION MECHANISMS 
Hadronic interaction mechanisms, 3:32234 (BNL-50598) 
STRONG INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/GAUGE INVARIANCE 
Asymptotic freedom: a status report, 3:32238 (BNL-50598) 
STRONTIUM 89/BIOLOGICAL RADIATION EFFECTS 
Changes in the rat hemopoietic system under the influence of 
combined radiation (*®°Sr, '°"1), 3:32044 
Metabolic changes in rat muscle tissue with separate and 
combined exposure to iodine-131 and strontium-89, 3:32043 
STRONTIUM 90/BIOLOGICAL RADIATION EFFECTS 
Changes in deoxycytidine excretion in rats following 
administration of radionuclides and external gamma irradiation 
(Sr, *7Cs, Ce, *7Pm, “Ca, 1°11), 3132038 
Radiosensitivity of the organism and adaptation of populations to 
chronic exposure to strontium-90 (Rats, mice), 3:32046 
STRONTIUM 90/ENVIRONMENTAL EFFECTS 
Radionuclides in Canada goose eggs, 3:31887 (CONF-750929-) 





STRONTIUM 90/ION EXCHANGE 


Some patterns of strontium-90 contamination of plants in Georgian 
SSR (Fodder grass, tea shoots, maize), 3:31817 
STRONTIUM 90/ION EXCHANGE 
Development of methods to extralt and solidify highly radioactive 
waste, 3:30412 (STU-74-5626-a-b-d-e) 
STRONTIUM 90/LEACHING 
Leach rates of high activity waste from borosilicate glass, 3:30393 
(DP-MS-77-80) 
STRONTIUM 90/RADIOACTIVE WASTE PROCESSING 
Development of methods to extralt and solidify highly radioactive 
waste, 3:30412 (STU-74-5626-a-b-d-e) 
STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
Some patterns of strontium-90 contamination of plants in Georgian 
SSR (Fodder grass, tea shoots, maize), 3:31817 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STURM-LIOUVILLE EQUATION/EIGENFUNCTIONS 
SLEIGN: an eigenvalue-eigenfunction code for Sturm-Liouville 
roblems, 3:32516 (SAND-77-2044) 
STURM-LIOUVILLE EQUATION/EIGENVALUES 
SLEIGN: an eigenvalue-eigenfunction code for Sturm-Liouville 
roblems, 3:32516 (SAND-77-2044) 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL/CHEMICAL COMPOSITION 
Utilization characteristics of blending Eastern and Western coals, 
3:30167 (CONF-7710110-) 
SUBBITUMINOUS COAL/COMBUSTION PROPERTIES 
Utilization characteristics of blending Eastern and Western coals, 
3:30167 (CONF-7710110-) 
SUBBITUMINOUS COAL/HYDROGENATION 
Hydrogenolysis of a sub-bituminous coal with molten zinc 
chloride solutions, 3:30092 (LBL-5948) 
Hydrogenolysis of a sub-bituminous coal with molten zinc 
chloride solutions, 3:30093 (LBL-5948) 
SUBCRITICAL ASSEMBLIES/DESIGN 
Fast Breeder Blanket Facility (FBBF). Quarterly poor report, 
April 1, 1977-June 30, 1977, 3:30852 (COO-2826-4) 
SUBCRITICAL ASSEMBLIES/MULTIPLICATION FACTORS 
Criticality studies for a neutron multiplier, 3:30979 
SUBCRITICAL ASSEMBLIES/PILE OSCILLATION 
TECHNIQUES 


Improved reactivity monitor using a shuttling ***Cf source, 
3:30932 (DP-MS-77-38) 
SUBCRITICAL ASSEMBLIES/REACTOR SAFETY 
Fast Breeder Blanket Facility (FBBF). Quarterly progress report, 
October 1, 1977-December 31, 1977, 3:31000 (COO-2826-6) 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUBMERGED ARC WELDING/ELECTRODES 
Bare low-alloy steel electrodes and fluxes for submerged arc 
welding (ASME SFA-5.23 with additional requirements), 
3:31344 (RDT-M-1-22T(11-77)) 
SUGAR BEETS/CULTIVATION TECHNIQUES 
Fuels from sugar crops. Second quarterly report, 3:30557 (TID- 


27834) 
SUGAR CANE/CULTIVATION TECHNIQUES 
Fuels a sugar crops. Second quarterly report, 3:30557 (TID- 
27834) 
SULFATES/ECOLOGICAL © 9NCFNTRATION 
— in airborne particulate salts and hydrocarbons, 
731751 
Separation and analysis of aerosol sulfate species at ambient 
concentrations, 3:31760 
SULFIDES/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
SULFIDES/REMOVAL 
Conditioning of geothermal brine effluents for injection: use of 
coagulants, 3:30668 (UCID-17716) 
SULFITES/BIOLOGICAL EFFECTS 
Sulfite action on ribulosediphosphate carh>xylase in the lichen 
Pseudevernia furfuracea, 3:32097 
SULFOCYANIDES 
See THIOCYANATES 
SULFUR/AIR SAMPLERS 
Instrumentation development, 3:31737 (LBL-5299) 
SULFUR/BIOLOGICAL EFFECTS 
Root growth and heavy metal uptake by three graminaceous 
plants in differentially limed layers of an acid, minespoil- 
contamination soil, 3:32087 
SULFUR/CHEMICAL ANALYSIS 
Coal variability and sulfur compliar ze, 3:30112 (CONF-7710110-) 
SULFUR/LEACHING 
New South African complex leaches gold, uranium, and sulphur 
from slimes, 3:30353 
SULFUR/MARKET 
Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-7710110-) 
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SULFUR/PRODUCTION 
Commercial conceptual design and commercial feasibility 
evaluation for clean boiler fuel facility. Capital cost escalation 
and validation of DRAVO report/cost estimate, February 1976, 
3:30082 (FE-1759-3) 
SULFUR/RECOVERY 
Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-7710110-) 
IGT low-Btu gas process: design and economics, 3:30064 
Pressurized FBC studies I. Combustion, 3:30190 (CONF-770447- 
P2) 


Process for recovering hydrogen and elemental sulfur from 
—— sulfide and/or mercaptans-containing gases (Patent), 
3: 1 


Winkler technology for clean fuels from coal, 3:30066 
SULFUR/REMOVAL 

Bench scale coal liquefaction studies. Final reports, February 
1978, 3:30073 (EPRI-AF-612) 

Coal and gas mye feasibility study. First monthly report, 6 
September 1977-30 September 1977, 3:30037 (FE-2707-1) 

Commercial scale expanded bed hydroprocessing of solvent 
refined coal (SRC) extract. Interim technical progress report, 
3:30085 (FE-2038-17) 

Method and apparatus for desulphurizing in the gasification of 
coal (Patent), 3:30045 

Nature and origin of asphaltenes in processed coals. Annual 
report, 3:30072 (EPRI-AF-252) 

Process for cleaning and removal of sulfur compounds from low 
Btu gases. Quarterly summary report, October-December 1977, 
3 30024 (PNL-2040-8) 

Processing coal derived liquids by KVB process, RP779-10. Final 
report, 3:30076 (EPRI-AF-612) 

SULFUR/RETENTION 

Babcock and Wilcox 3’ x 3’ fluidized bed combustion test facility 
(Limestone source, particle size and Ca/S ratio effects), 3:31637 
(CONF-770447-P2) 

Effects of operating parameters on the sulfur retention on alkaline 
ash during fluidized-bed combustion of a North Dakota lignite, 
3:30187 (CONF-770447-P2) 

Enhancement of sorbent utilization by the use of additives, 3:30199 
(CONF-770447-P2) 

Experimental and engineering investigations for the development 
of fluidized bed combustion processes, 3:30186 (CONF-770447- 


P2) 
Pressurized FBC studies I. Combustion, 3:30190 (CONF-770447- 
P2) 


Regenerable sorbents for fluidized bed combustion, 3:30200 
(CONF-770447-P2) 
SULFUR/SEGREGATION 
Impurity —. in powdered and bulk Ti; interactions of 
ultrathin Ti films with substrate, 3:31440 (GEPP-355) 
SULFUR 34/LASER ISOTOPE SEPARATION 
Laser isotope separation by multiple photon absorption (Patent), 
:30460 


SULFUR DIOXIDE/ADSORPTION 
SO, absorption in fluidized bed combustion of coal effect of 
limestone particle size. Final report, 3:30205 (EPRI-FP-667) 
Transfer resistances to SO2 capture by some plane surfaces, water, 
and leaves, 3:31771 
SULFUR DIOXIDE/AEROSOL MONITORING 
—— of high SO. concentrations in an urban atmosphere, 
3:31768 
Lasers in environmental measuring techniques: lasers in air 
poliution detection, 3:31779 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Chemically active fluidized bed gasifier, 3:31647 
SULFUR DIOXIDE/BIOLOGICAL ACCUMULATION 
Some factors that affect the deposition rates of sulfur dioxide and 
similar gases on vegetation, 3:31749 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Effect of irritant atmospheres on macrophage behavior (Rats), 
3:32116 (CONF-760927-) 
Respiratory effects of exposure to ozone plus sulfur dioxide in 
southern Californians and eastern Canadians, 3:32164 
Toxicity of SOz2 and NO/sub x/: selective inhibition of blue-green 
algae by bisulfite and nitrite, 3:32072 
Tradescantia stamen hair: an introduction to the system and its use 
as a monitor atmospheric pollutants (SO2, NO2, Os, 1,2- 
dibromoethane, ethyl methanesulfonate), 3:31720 (BNL-23829) 
SULFUR DIOXIDE/BIOLOGICAL INDICATORS 
Sulfite action on ribulosediphosphate carboxylase in the lichen 
Pseudevernia furfuracea, 3:32097 
SULFUR DIOXIDE/ENVIRONMENTAL EFFECTS 
Multi-state atmospheric power production pollution program, 
3:31730 (CONF-7710110-) 
SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 
Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 
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Transport of atmospheric pollutants across the North Sea and 

English Channel, 3:31766 
SULFUR DIOXIDE/HEALTH HAZARDS 

Multi-state atmospheric power production pollution program, 

3:31730 (CONE-7710110-) 
SULFUR DIOXIDE/MONITORING 

Monitoring of combustion emission and air quality at Jersey City 

total energy demonstration, 3:31729 (CONF-780109-4) 
SULFUR DIOXIDE/PHOTOCHEMICAL REACTIONS 

OH radical measurements: impact on power plant plume 

chemistry. Final report, 3:31734 (EPRI-EA-465) 
SULFUR DIOXIDE/POLLUTION REGULATIONS 

Energy requirements for flue gas desulfurization, 3:30121 (CONF- 
77101 10) 

Ozarks Region energy alternatives study. Working Paper VIII. 
Environmental aspects of industrial coal utilization, 3:30208 
(NP-22937) 

SULFUR DIOXIDE/REMOVAL 

Coal cleaning for compliance with SO2 emissions regulations, 
3:30021 (CONF-7710110-) 

Flue COON as desulfurization: technical issues and problems, 3:30120 

NF-7710110-) 

oar experiments on the pilot-scale pressurised combustor at 
Leatherhead, England, 3: a 1636 (CONF-770447-P2) 

Industrial coal use: economics and pollution control, 3:30222 
(CONF-7710110-) 

Status of flue gas desulfurization, 3:30127 

SULFUR DIOXIDE/SCRUBBING 

Electric utility's use of flue gas desulfurization technology in the 

United States, 3:30760 (CONF-7710110-) 
SULFUR DIOXIDE/SEDIMENTATION 

Some factors that affect the deposition rates of sulfur dioxide and 

similar gases on vegetation, 3:31749 
SULFUR DIOXIDE/SORPTION 

Sorption of SO: by typical indoor surfaces including wool carpets, 

wallpaper, and paint, 3:31772 
SULFUR DIOXIDE/TOXICITY 

Influence of environmental toxicity on the antibacterial activity of 
the alveolar macrophage, 3:32068 (CONF-760927-) 

Studies of air pollution effects on vegetation, 3:31742 (UCID- 
17714) 

SULFUR DIOXIDE/WASHOUT 
Model for rain composition and the washout of sulfur dioxide, 
3:31764 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR ISOTOPES/LASER ISOTOPE SEPARATION 

Process for the separation of isotopes (Patent), 3:30354 (UCRL- 
Trans-11339) 

SULFUR OXIDES/AIR POLLUTION ABATEMENT 

Investigation of the processes of forming harmful gaseous 
emissions from the steam generators of a thermoelectric power 
plant (Combustion of M-100 black oil), 3:30764 

SULFUR OXIDES/ENVIRONMENTAL TRANSPORT 

Multi-state atmospheric power production pollution program, 
3:31730 (CONF-7710110-) 

SULFUR OXIDES/THERMOCHEMICAL HEAT STORAGE 

Evaluation of a chemical heat storage system for a solar steam 
power plant (SO2/SOs), 3:30574 

SULFURIC ACID/BIOLOGICAL EFFECTS 

Effects in rats and guinea pigs of short-term exposures to sulfuric 

acid mist, ozone, and their combination, 3:32142 
SULFURIC ACID/CORROSIVE EFFECTS 

Effect of thiosemicarbazide on metal dissolution and hydrogen 
absorption by mild steel in acid solution, 3:31408 

Fatigue behavior of high strength aluminum alloys under cathodic 
charging conditions, 3:31393 

SULFURIC ACID/MARKET 

Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-7710110-) 

SULFURIC ACID/PRODUCTION 

New South African complex leaches gold, uranium, and sulphur 
from slimes, 3:30353 

SULFURIC ACID/RECOVERY 

Flue gas desulfurization: technical issues and problems, 3:30120 
(CONF-7710110-) 

SULFURIC ACID/ROCK-FLUID INTERACTIONS 

In-situ leaching studies of uranium ores: Phases I through III, 
3:30351 (PB-272717) 

SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERCONDUCTING CABLES/COOLING 

Cryogenic engineering for superconducting power transmission 

systems, 3:30788 
SUPERCONDUCTING CABLES/COST 

Cryogenic engineering for superconducting power transmission 

systems, 3:30788 
SUPERCONDUCTING CABLES/DESIGN 
ac superconducting articles (Patent), 3:30787 


SUPERCONDUCTING MAGNETS/MATERIALS TESTING 


SUPERCONDUCTING CABLES/ECONOMICS 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
SUPERCONDUCTING CABLES/REFRIGERATION 
Cryogenically stable hollow conductors cooled by supercritical 
helium, 3:31541 
SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
DC superconducting power transmission line project at LASL. 
US DOE Division of Electric Energy Systems. Progress report 
No. 19, October 1, 1976-September 30, 1977, 3:30785 (LA-7116- 
PR) 
SUPERCONDUCTING CABLES/STABILITY 
Cryogenically stable hollow conductors cooled by supercritical 
helium, 3:31541 
ey experiments of force cooled superconductors, 
3154 


Stability analysis of composite superconductors by thermal 
analyzer digital computer program, 3:32386 
SUPERCONDUCTING CAVITY RESONATORS/DESIGN 
Superconducting cavity-stabilized maser oscillator, 3:31532 (N-77- 


SUPERCONDUCTING COMPOSITES/DIFFUSION WELDING 
Diffusion welding multifilament superconductive composites, 
3:31348 (UCRL-80436) 
SUPERCONDUCTING COMPOSITES/STABILITY 
Note on the cryostatic stability of superconducting composites, 
3:32298 (ORNL/TM-5989) 
SUPERCONDUCTING COMPOSITES/STRAINS 
Effects of cyclic strains on transport properties of a 
superconducting composite: phase I, degradation of electrical 
conductivity in copper at 4.2 K, 3:31358 (ANL-77-50) 
SUPERCONDUCT ING FILMS/NOISE 
I. Low frequency noise in metal films at the superconducting 
transition. II. Resistance of superconductor - normal metal- 
superconductor sandwiches and the quasiparticle relaxation 
time, 3:31362 (LBL-6611) 
SUPERCONDUCTING GENERATORS/DESIGN 
Superconducting dynamoelectric machine having a liquid metal 
shield (Patent), 3:31535 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
SUPERCONDUCTING JUNCTIONS/ELECTRIC 
CONDUCTIVITY 
I. Low frequency noise in metal films at the superconducting 
transition. II. Resistance of superconductor - normal metal- 
superconductor sandwiches and the quasiparticle relaxation 
time, 3:31362 (LBL-6611) 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
Environmental control technology R and D requirements for 
energy storage systems, 3:31898 (LA-6979-MS 
SUPERCONDUCTING MAGNETS/COMPOSITE MATERIALS 
Investigation of stability of composite superconductors in typical 
coil configurations, 3:31540 
SUPERCONDUCTING MAGNETS/COOLING SYSTEMS 
Superconducting magnet cooling system (Patent), 3:31538 
SUPERCONDUCTING MAGNETS/COST 
Computational model for superconducting toroidal-field magnets 
for a tokamak reactor, 3:32390 
SUPERCONDUCTING MAGNETS/DESIGN 
Deals magnet concept: applications and development, 3:32379 
(BNL-22594) 
High precision superconducting magnets, 3:31685 (BNL-22556) 
Magnet conceptual design for a high field tokamak reactor 
(NbsSn), 3:32385 
Superconducting magnet systems for the ANL-EPR design 
(NbTi), 3:32389 
Superconducting OHMIC heating coil system for TNS (the next 
step), 3:32380 (GA-A-14694) 
SUPERCONDUCTING MAGNETS/ELECTRICAL 
INSULATION 
Compressive strength of glass fiber reinforced composites at room 
temperature, 77 K and 4.2 K, 3:31544 
Measurements of mechanical properties of glass fiber reinforced 
epoxy resin, 3:31545 
SUPERCONDUCTING MAGNETS/ENVIRONMENTAL 
IMPACTS 
Superconducting magnet energy storage, 3:32175 (LA-6979-MS) 
SUPERCONDUCTING MAGNETS/EQUIPMENT 
PROTECTION DEVICES 
Potential damage to dc superconducting magnets due to high 
frequency electromagnetic waves, 3:31542 
SUPERCONDUCTING MAGNETS/FABRICATION 
Superconducting magnet development. Program annual report, 
July 1975-September 1976, 3:32383 (UCRL-50031-76) 
SUPERCONDUCTING MAGNETS/MATERIALS TESTING 
Compressive strength of glass fiber reinforced composites at room 
temperature, 77 K and 4.2 K, 3:31544 








SUPERCONDUCTING MAGNETS/MATHEMATICAL 


Review of the NBS-ERDA workshop on materials at low 
temperatures, 3:32413 
SUPERCONDUCTING MAGNETS/MATHEMATICAL 
MODELS 
Approach to the age S of the TESPE coils for FEM 
calculations (NbTi), 3:32391 
Computational model for superconducting toroidal-field magnets 
for a tokamak reactor, 3:32390 
SUPERCONDUCTING MAGNETS/REFRIGERATION 
Cryostabilization of large superconducting magnets using pool 
boiled helium II, 3:32387 
Superconducting magnets for fusion reactors: the problem of a 
reliable and effective cooling system, 3:32388 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Superconducting magnet development. Program annual report, 
uly 1975-September 1976, 3:32383 (UCRL-50031-76) 
SUPERCONDUCTING MAGNETS/STRESS ANALYSIS 
Finite element stress analysis of orthotropic solenoids, 3:32405 
SUPERCONDUCTING MAGNETS/SUPPORTS 
Pressure support for limiting strain in a superconducting winding 
(Patent), 3:31536 
SUPERCONDUCTING MOTORS/DESIGN 
Rotary electrical machines having a superconducting field 
winding (Patent), 3:31537 
Superconducting dynamoelectric machine having a liquid metal 
shield (Patent), 3:31535 
SUPERCONDUCTING WIRES/FABRICATION 
Processes of plastic deformation, their conditions and effect on the 
pr operties of the final product, 3:31350 (LA-tr-77-68) 
SUPERCONDUCTORS 
See also TTF-TCNQ 
SUPERCONDUCTORS /FABRICATION 
Processes of plastic deformation, their conditions and effect on the 
properties of the final product, 3:31350 (LA-tr-77-68) 
SUPERCONDUCTORS/REVIEWS 
Processes of plastic deformation, their conditions and effect on the 
properties of the final product, 3:31350 (LA-tr-77-68) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERGIANT STARS/ABSORPTION SPECTRA 
Comparison of Lyman alpha and Hel lambda 10830 line structure 
and variations in early-type star atmospheres. Final report, 
3:32190 (N-77-30045 
SUPERGIANT STARS/EMISSION SPECTRA 
Comparison of Lyman alpha and Hel lambda 10830 line structure 
and variations in early-type star atmospheres. Final report, 
3:32190 (N-77-30045) 
SUPERGRAVITY/GAUGE INVARIANCE 
Local supersymmetry and supergravity, 3:32300 (BNL-50598) 
SUPERHEATERS 
Fossil fired superheater for LWR applications, 3:30814 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also FOUNDATIONS 
SUPPORTS/DESIGN 
Mine roof support (Patent), 3:31563 
SURFACE AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR/AIR POLLUTION 
Monitoring of combustion emission and air quality at Jersey City 
total energy demonstration, 3:31729 (CONF-780109-4) 
SURFACE AIR/RADIOACTIVITY 
Draft environment statement related to operation of Moab 
uranium mill (Grand County, Utah), 3:30432 (DOCKET- 
403453-1) 
SURFACE MINING 
See also OIL SHALE MINING 
SURFACE MINING/ACID MINE DRAINAGE 
Surface water quality associated with the surface mining of lowa 
coal, 3:30139 (IS-ICP-55) 
Water quality guidelines for acid mine drainage and strip mine 
areas in Iowa, 3:30140 (IS-ICP-56) 
SURFACE MINING/AIR POLLUTION CONTROL 
Analysis of the fugitive dust problem associated with the surface 
mining of Iowa coal, 3:30161 (IS-ICP-59) 
SURFACE MINING/DUSTS 
Analysis of the fugitive dust problem associated with the surface 
mining of Iowa coal, 3:30161 (IS-ICP-59) 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Groundwater report, Iowa Coal Project Demonstration Mine No. 
1, 3:30141 (IS-ICP-58) 

Hydrogeologic conditions and projections related to mining near 
an southeastern Montana. Bulletin 102, 3:30162 (NP- 
Regional Studies Program. Extraction of North Dakota lignite: 

environmental and reclamation issues, 3:30130 (ANL/AA-7) 
Soil fungal populations and soil —— in habitats variously 
influenced by coal strip-mining, 3:30152 
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Surface water quality associated with the surface mining of Iowa 
coal, 3:30139 (IS-ICP-55) 
SURFACE MINING/ENVIRONMENTAL IMPACTS 
Surface mine pollution abatement and land use impact 
investigation. Volume II. Watershed ranking selection of the 
study area, analysis of the study area. Final report, 3:30147 (PB- 


272960) 
SURFACE MINING/LAND RECLAMATION 
Continued studies of soil improvement and revegetation of tailings 
sand slopes. Environmental Research Monograph 1977-4, 
3:30334 (NP-22748) 
Regional Studies Program. Extraction of North Dakota lignite: 
environmental and reclamation issues, 3:30130 (ANL/AA-7) 
Regional Studies a . Biological aspects of surface coal mine 
reclamation, Black Mesa and San Juan Basin, 3:30131 (ANL/ 
AA-10 
Water quality guidelines for acid mine drainage and strip mine 
areas in Iowa, 3:30140 (IS-ICP-56) 
SURFACE MINING/LAND USE 
Surface mine pollution abatement and land use impact 
investigation. Volume III. Considerations of Ee mining land 
use, mine inventory and abatement plan for t uicksand 
watershed. Final report, 3:30148 (PB-272961) 
SURFACE WATERS 
See also ESTUARIES 
LAKES 


RIVERS 
SEAS 
STREAMS 
WATER RESERVOIRS 
SURFACE WATERS/ACTIVATION ANALYSIS 
Metals in the water, sediments, and biota of the Haw and New 
Hope Rivers, North Carolina, 3:31870 (PB-272629) 
SURFACE WATERS/POLLUTION 
Transport and transformations of anthracene in natural waters: 
process rate studies, 3:31867 (CONF-7710120-1) 
SURFACE WATERS/WATER QUALITY 
Surface water quality associated with the surface mining of Iowa 
coal, 3:30139 (IS-ICP-55) 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/POLLUTION 
Some micrometeorological methods for measuring dry deposition 
rates, 3:31727 (CONF-771102-21) 
SURGERY/BIOLOGICAL EFFECTS 
Morphological and stereological changes in the parenchyma of the 
lungs of rabbits following pneumonectomy and exposure to 
ozone, 3:32121 (CONF-760927-) 
SURVIVAL TIME/BIOLOGICAL RADIATION EFFECTS 
Protective role of biotin (vitamin H) in the presence of radiation 
sickness (Rats, x radiation), 3:32023 
SURVIVAL TIME/EQUATIONS 
Kellerer-Rossi dual action theory, 3:31988 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/ENERGY CONSUMPTION 
How industrial societies use energy (Comparative patterns for nine 
countries), 3:31186 (EPRI-EA-707-SY) 
SWEDEN/ENERGY POLICY 
Scandinavian energy race, 3:31130 
SWEDEN/ENERGY SUPPLIES 
Scandinavian energy race, 3:31130 
SWITCHES 
HV switch tube development program: TFTR, 3:32422 
SWITCHES/PERFORMANCE 
Metallic contact, fast-closing, high current switch, 3:32427 
SWITCHES/SUPERCONDUCTORS 
Results of investigations of high specific breaking power 
superconducting switches, 3:32420 
SWITZERLAND/NUCLEAR INDUSTRY 
Completion of the fuel cycle in small countries, 3:30373 
SYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
SYNTHANE PROCESS/ACOUSTIC MONITORING 
Environmental noise assessment for PERC SYNTHANE plant, 
3:32174 (COO-4563-01) 
SYNTHANE PROCESS/NOISE POLLUTION 
Environmental noise assessment for PERC SYNTHANE plant, 
3:32174 (COO-4563-01) 
SYNTHESIS GAS/CHEMICAL REACTIONS 
Two-stage gasification system (Patent), 3:30044 
SYNTHESIS GAS/HEAT RECOVERY 
Two-stage gasification system (Patent), 3:30044 
SYNTHESIS GAS/METHANATION 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Final technical progress report, April 22, 1975- 
August 22, 1977, 3:30028 (FE-1790-9) 
Process for producing a gas which can be substituted for natural 
gas (Patent), 3:30046 
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SYNTHESIS GAS/PRODUCTION 
Economics of synthetic gas production by the SEGAS process, 
3:30280 
Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and Sasol-type Fischer-Tropsch 
technologies, 3:30033 (FE-2447-9) 
SYNTHESIS GAS/PURIFICATION 
Process for producing a gas which can be substituted for natural 
as (Patent), 3:30046 
Ss ETASES 
See LIGASES 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
MOBIL M-GASOLINE PROCESS 
REFUSE DERIVED FUELS 
Alternative fuels, 3:31175 (CONF-771 149-4) 
SYNTHETIC FUELS/ECONOMETRICS 
Review of methodology for determining a cost-based price of 
energy products, 3:31114 (FE/2517-1) 
SYNTHETIC FUELS/ECONOMICS 
Synthetic fuels: oil shale, coal, oil sands, 3:30018 
SYNTHETIC FUELS/ENVIRONMENTAL EFFECTS 
Synthetic fuels: oil shale, coal, oil sands, 3:30018 
SYNTHETIC FUELS/FORECASTING 
Transport fuels for the post-oil era, 3:31176 
SYNTHETIC FUELS/GOVERNMENT POLICIES 
Synthetic fuels: oil shale, coal, oil sands, 3:30018 
SYNTHETIC FUELS/MEETINGS 
Synthetic fuels processing. Comparative economics, 3:30060 
SYNTHETIC FUELS/TECHNOLOGY ASSESSMENT 
Synthetic-liquid-fuels development: assessment of critical factors, 
3:31320 (CONF-770878-) 
SYNTHETIC FUELS/USES 
Impacts of synthetic liquid fuel development for the automotive 
market, 3:31342 
SYNTHETIC PETROLEUM/DEMETALLIZATION 
Synthetic oil treatment (Patent), 3:30503 
SYNTHOIL PROCESS/ECONOMICS 
Coal conversion engineering studies and program analysis, 3:30040 
(ORNL-5295) 


TADPOLES 
See LARVAE 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/OIL SPILLS 
MIT/marine industry collegium opportunity brief No. 9. oil spills: 
Problems and opportunities, 3:30289 (PB-272584) 
TANKER SHIPS/TANKS 
Cross-shaped joint cover member for generally rectangular 
composite insulating panels forming wall portion of insulated 
cryogenic liquid container (Patent), 3:31560 
Tanker for liquified and/or compressed gas (Patent), 3:31562 
TANKS/DESIGN 
Tanker for liquified and/or compressed gas (Patent), 3:31562 
TANKS/THERMAL INSULATION 
Cross-shaped joint cover member for generally rectangular 
composite insulating panels forming wall portion of insulated 
cryogenic liquid container (Patent), 3:31560 
Heat insulating device for low temperature liquified gas storage 
tanks (Patent), 3:31561 
TANTALUM/ELECTRIC CONDUCTIVITY 
Recovery of H and D quenched to 4.2K in interestitial impurities 
doped Nb and Ta, 3:31387 
TANTALUM/PERMEABILITY 
Experimental values on the electromigration of hydrogen in group 
V metals, 3:31389 
TANTALUM/SOLVENT PROPERTIES 
Equilibrium in the tantalum-hydrogen system for the region of 
400-700°C and 0-1 ATM, 3:31386 
TANTALUM ALLOYS/DUCTILE-BRITTLE TRANSITIONS 
Hydrogen solubility and embrittlement in Nb-V, Nb-Mo and Nb- 
Ta alloys (Nb-5 V, Nb-5 Mo, Nb-3 Ta), 3:31395 
TANTALUM ALLOYS/EMBRITTLEMENT 
Hydrogen solubility and embrittlement in Nb-V, Nb-Mo and Nb- 
Ta alloys (Nb-5 V, Nb-5 Mo, Nb-3 Ta), 3:31395 
TANTALUM HYDRIDES/FORMATION FREE ENERGY 
Equilibrium in the tantalum-hydrogen system for the region of 
400-700°C and 0-1 ATM, 3:31386 
TAR SANDS 
See OIL SANDS 
ATB 


(1,3,5-Triamino-2, 4,6-trinitrobenzene.) 


TERRESTRIAL ECOSYSTEMS/MATHEMATICAL MODELS 


TATB/COMPRESSION STRENGTH 

Mechanical properties of TATB/Kel-F 800 formulation. Period 

covered: October-December 1975, 3:31708 (MHSMP-76-7A) 
TATB/TENSILE PROPERTIES 

Mechanical properties of TATB/Kel-F 800 formulation. Period 

covered: October-December 1975, 3:31708 (MHSMP-76-7A) 
TAU PARTICLE/DECAY 

Review of heavy lepton production in e* e~ annihilation, 3:32219 

(SLAC-PUB-2022) 
TAU PARTICLE/MASS 

Review of heavy lepton production in e* e~ annihilation, 3:32219 

(SLAC-PUB-2022) 
TCT 

See TWO-COMPONENT TORUS 
TEA 

See BEVERAGES 
TECHNETIUM 99/DISTRIBUTION 

Uptake and distribution of Tc in higher plants, 3:32055 (CONF- 
750929-) 

TECHNETIUM 99/UPTAKE 

Upiake and distribution of ®°Tc in higher plants, 3:32055 (CONF- 
750929-) 

TECHNOLOGY TRANSFER 

Technology transfer at Department of Energy laboratories: 
selected case studies from the Lawrence Livermore Laboratory, 
3:32497 (UCRL-80502) 

TECHNOLOGY UTILIZATION/SOCIO-ECONOMIC FACTORS 

Socio-economic efficiency and appropriate technologies for 
energy, 3:31109 (CONF-770870-) 

TEFLON/TOXICITY 

Alveolar macrophages and Teflon particles coated with carbon 

and metals (Rabbits), 3:32117 (CONF-760927-) 
TEL 

(Tetraethyl lead.) 

TEL/ENVIRONMENTAL EFFECTS 

Sources of automotive lead contamination of surface water, 
3:31757 

TELLURIUM 126 TARGET/NEON 22 REACTIONS 

Mutual excitation of ??Ne and '*°Te in inelastic scattering (93.5 

MeV: angular distributions), 3:32266 (ORNL-5306) 
TELLURIUM 130 TARGET/ARGON 40 REACTIONS 

Nonstatistical effects in the decay of the compound nucleus !”°Yb, 
3:32277 (ORNL-5306) 

TELLURIUM ISOTOPES/ISOTOPE SEPARATION 

Isotopic separations, 3:31467 (ORNL-5295) 

TEMPERATURE CONTROL/ELECTRIC BRIDGES 

Phase-insensitive detectors for ac resistance bridges with 
application to temperature controls systems, 3:31702 (Y/DA- 
7468/S1) 

TEMPERATURE GRADIENTS/BIOLOGICAL EFFECTS 

Thermal stress and the biology of Actinia equina L. (Anthozoa), 
3:32059 

TEMPORAL DOSE DISTRIBUTIONS 

Distinctions of radiation lesion in mice exposed to divided doses of 

radiation (X Radiation), 3:32029 
TENNESSEE/AIR QUALITY 

Emissions from fossil-fuel combustion, air quality, data, and 
meteorology for Roane County, Tennessee, during 1975, 
3:31738 (ORNL-5343) 

TENNESSEE/FORESTS 

Analysis of an East Tennessee oak hickory forest by canonical 

correlation of species and environmental parameters, 3:31799 
TENNESSEE/SEISMIC SURVEYS 
New Madrid seismotectonic study. Activities during fiscal year 
1977, 3:32182 (NUREG-0379) 
TERBIUM ALLOYS/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
TERMINAL FACILITIES 
See also LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 
TERMINAL FACILITIES/ENVIRONMENTAL IMPACT 

STATEMENTS 

Alaska natural gas transportation systems. Volume III. Western 
LNG terminal company. Docket No. CP 75-83-1. Final 
environmental impact statement, 3:30309 (PB-272750) 

TERRESTRIAL ECOSYSTEMS/CONTAMINATION 

Environmental and radiological safety studies. Interaction of 
288 PuO» heat sources with terrestrial and aquatic environments. 
Progress report, October 1-December 31, 1977, 3:31813 (LA- 
7172-PR) 

Trace metals in ecosystems: relationships of the residues of 
copper, molybdenum, selenium, and zinc in animal tissues to 
those in vegetation and soil in the surrounding environment, 
3:31808 (CONF-750929-) 

TERRESTRIAL ECOSYSTEMS/MATHEMATICAL MODELS 

Bibliography of mathematical modeling in ecology, 3:31810 
(EDFB/IBP-75/5) 








TERRESTRIAL ECOSYSTEMS/RESEARCH PROGRAMS 


TERRESTRIAL ECOSYSTEMS/RESEARCH PROGRAMS 
Walker Branch Watershed: site description and research scope, 
3:31823 (CONF-770209-8) 
TEST FACILITIES/SPECIFICATIONS 
Computer based diagnostic and control system for a 120 keV 
neutral beam test stand, 3:32437 
TETRAETHYL LEAD 
See TEL 
TEXACO GASIFICATION PROCESS/DEMONSTRATION 
PLANTS 


Synthesis gas demonstration oa program. First quarterly 
technical progress report, 26 August 1977-31 December 1977, 
3:30041 (TID-28192) 

TEXAS/AGRICULTURAL WASTES 

Evaluation of the use of agricultural residues as an energy 
feedstock: a ten site survey. Volume II. Study area analysis, 
3:30558 (TID-27904/2) 

TEXAS/FEASIBILITY STUDIES 
Transportation study: a survey of the riders on the bus-on-freeway 
roject in Houston, 3:31257 (NP-22965) 
TEXAS/RESIDENTIAL SECTOR 

Sociological dimensions of the energy crisis: a follow-up study 

(Texas), 3:31119 
TEXT DEVICES/DESIGN 
Design review of the TEXT Fusion Plasma Research Facility, 


3:32363 
TEXT DEVICES/MAGNET COILS 
Analysis of the TEXT poloidal field coils, 3:32407 
Stress analysis of the TEXT TF coil, 3:32395 
TFTR REACTORS/MAGNET COILS 
3-D solid finite element for heterogeneous materials, 3:32393 
Toroidal field coil stress analysis: as planned and executed for the 
TFTR, 3:32392 
TFTR REACTORS/MATERIALS HANDLING 
Engineering problems of future fusion reactors in the light of 
TFTR experience, 3:32481 
TFTR REACTORS/POWER SUPPLIES 
Design philosophy of the 600 MW pulsed energy converters for 
the toroidal field coil of TFTR at Princeton, 3:32417 
TFTR REACTORS/REMOTE HANDLING 
Engineering problems of future fusion reactors in the light of 
TFTR experience, 3:32481 
TFTR REACTORS/VACUUM SYSTEMS 
Engineering problems of future fusion reactors in the light of 
FTR experience, 3:3248 
THALLIUM 184/ALPHA DECAY 
Alpha-decay properties of the new isotopes '**Ti and '°Ti, and 
search for the alpha emitters '**Ti and '**Ti, 3:32268 (ORNL- 
5306 


) 
THALLIUM 185/ALPHA DECAY 
Alpha-decay properties of the new isotopes '**Ti and '°Ti, and 
search for the alpha emitters '**Ti and ***Ti, 3:32268 (ORNL- 
5306) 
THALLIUM ISOTOPES/ALPHA DECAY 
Alpha-decay properties of the new isotopes '**Ti and '°Ti, and 
search for the alpha emitters '**Ti and '**Ti, 3:32268 (ORNL- 
5306 


THALLIUM ISOTOPES/ENERGY LEVELS 
Bands in odd-A thallium isotopes, 3:32281 (ORNL-5306) 
THERAPY 
Effectiveness of automyelotherapy of irradiated dogs as related to 
quantity of transplated cells (Gamma Radiation), 3:32026 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
THERMAL CONDUCTION/NUMERICAL SOLUTION 
Heat transfer by conduction and radiation (In Spanish), 3:31608 
(SAND-78-0099C) 
THERMAL EFFLUENTS/AQUACULTURE 
Interactions of Corbicula sp. with power plants (Power plant 
condenser fouling by clams, use of waste heat for control of 
fouling by clams, and use of thermal effluents in clam 
aquaculture), 3:31891 (CONF-771043-3) 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 
Isolation of the etiological agent of primary amoebic 
meningoencephalitis from artificially heated waters, 3:32056 
Population dynamics of young-of-the-year fish in a rservoir 
receiving heated effluent, 3:31895 
THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Comparison of community similarity indexes, 3:32057 
Effects of thermal discharges on physico-chemical processes and 
water quality, Vistula River, Poland. Final report Jan 73-Dec 
75, 3:31894 (PB-272804) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Design of a sodium-cooled, central receiver solar power plant 
(Liquid sodium sensible heat storage), 3:30584 
Evaluation of a chemical heat storage system for a solar steam 
power plant (SO2/SOs), 3:30574 
Fusion-type thermal epee s accumulator with discharging 
apparatus (Patent), 3:3107 
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Heat-storage unit and system (Patent), 3:31069 

Integration of high temperature thermal energy storage into a 
Solar Thermal Brayton Cycle Power Plant, 3:30576 

System for thermal energy storage, space heating and cooling and 
power conversion (Patent application), 3:31071 

Thermal energy storage (Latent heat storage), 3:30575 

THERMAL ENERGY STORAGE EQUIPMENT/LATENT 

HEAT STORAGE 

Heat store for solar energy utilization in heating systems and 
water heating (Paraffin and wax ester), 3:30640 (IKE-5-206) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

MATHEMATICAL MODELS 

Systems analyses of storage in specific solar thermal power 
applications, 3:30641 (SAND-78-03424C) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

PERFORMANCE 

Evaluation of a chemical heat storage system for a solar steam 
power plant (SO2/SOs), 3:30574 

Thermal energy storage (Latent heat storage), 3:30575 

THERMAL ENERGY STORAGE EQUIPMENT/SIZE 

Systems analyses of storage in specific solar thermal power 
applications, 3:30641 (SAND-78-03424C) 

THERMAL ENERGY STORAGE EQUIPMENT/SYSTEMS 

ANALYSIS 

Integration of high temperature thermal energy storage into a 
Solar Thermal Brayton Cycle Power Plant, 3:30576 

THERMAL INSULATION/DESIGN 

Heat insulating device for low temperature liquified gas storage 

tanks (Patent), 3:31561 
THERMAL INSULATION/MECHANICAL TESTS 

Atmospheric vibration tests of an HTGR thermal barrier cover 
plate, 3:30827 (GA-A-14430) 

THERMAL INSULATION/SUPPLY AND DEMAND 

U.S. insulation market, 3:31147 

THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/AUTOMATION 
Methods of further improving the effectiveness of automated 
control of generating units, 3:30751 
THERMAL POWER PLANTS/BOILERS 
Strength evaluation of boiler pressure parts, 3:30756 
THERMAL POWER PLANTS/CHEMICAL EFFLUENTS 

Monitoring of combustion emission and air quality at Jersey City 

total energy demonstration, 3:31729 (CONF-780109-4) 
THERMAL POWER PLANTS/CONTROL SYSTEMS - 

Methods of further improving the effectiveness of automated 

control of generating units, 3:30751 
THERMAL POWER PLANTS/COOLING SYSTEMS 

Interactions of Corbicula sp. with power plants (Power plant 
condenser fouling by clams, use of waste heat for control of 
fouling by clams, and use of thermal effluents in clam 
aquaculture), 3:31891 (CONF-771043-3) 

Resource information applied to water sources and discharges at 
existing and potential power plant sites in Arizona and the 
southwest. Completion report Jul 73-Jun 74, 3:30723 (PB- 
272623) 

Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Progress report, June 1, 1977-December 31, 1977, 
3:30722 (COO-41 14-4) 

THERMAL POWER PLANTS/COOLING TOWERS 

Asbestos in cooling-tower waters, 3:30718 (ANL/ES-63) 

Measurements at cooling tower plumes. Part 4. Results of the 
measurement campaigns at the cooling towers of the RWE 
power stations Neurath and Meppen, 3:30727 (ANL-Trans- 
1118) 

THERMAL POWER PLANTS/ECONOMICS 

Gas turbine electric plant construction cost and annual production 

expenses. First annual supplement, 1973, 3:30732 (FPC-S-254) 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Effects of power station mortality on fish population stability in 
relationship to life history strategy, 3:31846 

Proceedings of the conference on assessing the effects of power- 
plant-induced mortality on fish populations, 3:31833 

Sensitivity analysis applied to a matrix model of the Hudson River 
striped bass population, 3:31847 

Temporal variation in upper bay mesohaline benthic communities: 
I. The 9-m mud habitat, 3:31830 

THERMAL POWER PLANTS/ENVIRONMENTAL IMPACTS 

Assessing the impact of power plant mortality on the 
compensatory reserve of fish populations, 3:31842 

Comparison of simulation models used in assessing the effects of 
power-plant-induced mortality on fish populations, 3:31848 

THERMAL POWER PLANTS/ENVIRONMENTAL 

TRANSPORT 

Monitoring of combustion emission and air quality at Jersey City 
total energy demonstration, 3:31729 (CONF-780109-4) 
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THERMAL POWER PLANTS/GAS TURBINES 

Gas turbine electric plant construction cost and annual production 

expenses. First annual supplement, 1973, 3:30732 (FPC-S-254) 
THERMAL POWER PLANTS/GASEOUS WASTES 

Monitoring of combustion emission and air quality at Jersey City 

total energy demonstration, 3:31729 (CONF-780109-4) 
THERMAL POWER PLANTS/NATURAL DRAFT COOLING 

TOWERS 

Air flow in dry natural-draft cooling towers subject to wind. Final 
report, 3:30726 (TID-28143) 

Explanation of the reported inversion effect at Grootvlei, 3:30724 

TID-27918) 

Wind effects on tower flow, with emphasis on heat-exchanger 
losses, 3:30725 (TID-27923) 

THERMAL POWER PLANTS/STEAM TURBINES 

Automation of starts of the K-500-240-2 turbine, 3:30753 

THERMAL POWER PLANTS/STIRLING ENGINES 

Demonstration of a Free-Piston Stirling Linear Alternator power 
conversion system, 3:31665 

Thermal oscillators, 3:31664 

THERMAL POWER PLANTS/THERMAL EFFLUENTS 

Effects of thermal discharges on physico-chemical processes and 
water quality, Vistula River, Poland. Final report Jan 73-Dec 
75, 3:31894 (PB-272804) 

Interactions of Corbicula sp. with power plants (Power plant 
condenser fouling by clams, use of waste heat for control of 
fouling by clams, and use of thermal effluents in clam 
aquaculture), 3:31891 (CONF-771043-3) 

THERMAL POWER PLANTS/TOPPING CYCLES 

Heat transfer losses from a flux compression topping state 

(PULSAR), 3:30733 (SAND-77-1373) 
THERMAL REACTORS/REACTOR KINETICS 

Resonance region neutronics of unit cells in fast and thermal 
reactors, 3:30931 (COO-2250-26) 

THERMAL SHOCK/RADIOSENSITIVITY EFFECTS 

Effects of x-rays and thermal shock on germination, survival, 
growth and sex ratio of hemp plants, 3:32000 

THERMAL SPRINGS 
See also HOT SPRINGS 
THERMAL SPRINGS/GEOTHERMOMETRY 

Geothermal and geosciences, 3:30643 (LBL-5299) 

THERMAL WATERS/CHEMICAL COMPOSITION 

Geochemical comparison of deep geothermal waters in North 
America, 3:30688 

Preliminary geothermochemical exploration of La Primavera, 
Jalisco, 3:30654 (BNWL-tr-307) 

THERMAL WATERS/FLUID FLOW 
Onset of thermohaline convection in a cavernous aquifer, 3:30648 
THERMAL WATERS/GEOCHEMISTRY 

Applications of thermal water chemistry in the Geysers-Clear 
Lake geothermal area, California, 3:30657 

Geochemical comparison of deep geothermal waters in North 
America, 3:30688 

THERMAL WATERS/GEOTHERMOMETRY 
Applications of thermal water chemistry in the Geysers-Clear 
Lake geothermal area, California, 3:30657 
THERMAL WATERS/REINJECTION 
Geothermal and geosciences, 3:30643 (LBL-5299) 
THERMIONIC COLLECTORS/MATERIALS 
Thermionic converter performance with oxide collectors, 3:31203 
THERMIONIC COLLECTORS/WORK FUNCTIONS 

Electrodes for low temperature thermionic energy converters: 
recent results and compatibility considerations, 3:31204 

Low arc drop hybrid mode thermionic converter, 3:31201 

Thermionic converter performance with oxide collectors, 3:31203 

THERMIONIC CONVERTERS 

Comparative evaluation of technical and economic indices for 
MHD and thermionic toppers for steam turbine facilities, 
3:30735 

Evaluation of MHD-thermionic-steam cycles, 3:30739 

Increased central station power plant efficiency with a thermionic 
topping system, 3:30738 

Solar thermionic power systems for terrestrial applications, 


3:3 
THERMIONIC CONVERTERS/DESIGN 
Low arc drop hybrid mode thermionic converter, 3:31201 
Thermionic converter performance with oxide collectors, 3:31203 
THERMIONIC CONVERTERS/ELECTRON TEMPERATURE 
Status of research on advanced thermonic converters, 3:31200 
THERMIONIC CONVERTERS/HIGH-FREQUENCY 
HEATING 
Advanced thermionic converter developments with microwave 
external pumping, 3:31202 
THERMIONIC CONVERTERS/OPTIMIZATION 
Status of research on advanced thermonic converters, 3:31200 
THERMIONIC CONVERTERS/PERFORMANCE 
Low arc drop hybrid mode thermionic converter, 3:31201 
THERMIONIC CONVERTERS/RESEARCH PROGRAMS 
NASA thermionic-conversion progi .a, 3:31198 


THERMONUCLEAR REACTOR COOLING SYSTEMS/ 


Thermionic converter studies at Thermo Electron, 3:31199 
THERMIONIC EMITTERS/WORK FUNCTIONS 
Electrodes for low temperature thermionic energy converters: 
recent results and compatibility considerations, 3:31204 
Low arc drop hybrid mode thermionic converter, 3:31201 
THERMOCHEMICAL HEAT STORAGE 
Environmental control technology R and D requirements for 
energy storage systems, 3:31898 (LA-6979-MS) 
Evaluation of a chemical heat storage system for a solar steam 
power plant (SO2/SOs), 3:30574 
THERMOCHEMICAL HEAT STORAGE/ENVIRONMENTAL 
IMPACTS 
Thermal energy storage, 3:31893 (LA-6979-MS) 
THERMOCHEMICAL HEAT STORAGE/EQUIPMENT 
Transmission of energy by open-loop chemical energy pipeline, 
3:31072 (CONF-770955-4) 
THERMOCHEMICAL HEAT STORAGE/RESEARCH 
PROGRAMS 
Transmission of energy by open-loop chemical energy pipeline, 
3:31072 (CONF-770955-4) 
THERMOELECTRIC GENERATORS/DESIGN 
Design of a spherical RTG (Radioisotope Thermoelectric 
Generator (RTG)), 3:30476 
Space nuclear power supply design in the shuttle ERA, 3:30477 
Terrestrial RTG designs featuring disc-shaped thermoelectric 
modules (Radioisotope Thermoelectric Generator (RTG)), 
3:30471 
THERMOELECTRIC GENERATORS/HEAT LOSSES 
Thermal optimization of small *°*Pu fueled radioisotope 
thermoelectric generators, 3:31197 
THERMOELECTRIC GENERATORS/RADIOISOTOPE HEAT 
SOURCES 
Assessment of the materials needs for a *°Kr fuel capsule, 3:30475 
THERMOELECTRIC GENERATORS/RELIABILITY 
Results of metallographical diagnostic examination of Navy half- 
watt thermoelectric converters degraded by accelerated tests, 
3:30473 
THERMOELECTRIC GENERATORS/RESEARCH 
PROGRAMS 
Radioisotope space power generator. Annual report, July 1, 1975- 
September 30, 1976 (TPM-217 P-type selenides), 3:30470 (GA- 
A-14629) 
THERMOELECTRIC GENERATORS/TESTING 
Tests and evaluation of multihundred watt thermoelectric 
generators at JPL, 3:30474 
THERMOELECTRIC GENERATORS/THERMAL 
INSULATION 
Thermal optimization of small *** Pu fueled radioisotope 
thermoelectric generators, 3:31197 
THERMOELECTRIC GENERATORS/THERMOELECTRIC 
MATERIALS 
Development of the data base for a degradation model of a 
selenide RTG (Radioisotope Thermoelectric Generator 
(RTG)), 3:30472 
THERMONUCLEAR FUELS/FABRICATION 
Reduction of weighing errors caused by tritium decay heating, 
3:30456 (UCRL-52406) 
THERMONUCLEAR FUELS/FUEL PELLETS 
Linear resonance acceleration of pellets, 3:32434 (PPPL-1413) 
THERMONUCLEAR FUELS/IMPLOSIONS 
Energy and relativistic electron beam transport in pulsed 
thermonuclear devices, 3:32471 (SAND-78-6004) 
Inertial confinement fusion (ICF) (Review of research progress), 
3:32464 (UCRL-79856) 
Target input requirement for heavy ion fusion, 3:32470 (UCRL- 
80366) 
THERMONUCLEAR FUELS/MICRORADIOGRAPHY 
Microradiographic measurement of laser fusion targets, 3:32466 
(UCRL-80148) 
THERMONUCLEAR FUELS/SHOCK HEATING 
Shock focusing particle-beam-fusion target, 3:32458 (SAND-76- 
5731C) 
THERMONUCLEAR IGNITION 
Ignition of Catalyzed-D reactor from D-T burning, 3:32441 
Target input requirement for heavy ion fusion, 3:32470 (UCRL- 
80366) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Preconceptual evaluation of a pressure tube converter region for a 
hybrid blanket, 3:32432 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
MATERIALS TESTING 
be sone preconceptual blanket design studies, 3:32457 (PNL- 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
PERFORMANCE TESTING 
ae preconceptual blanket design studies, 3:32457 (PNL- 
304) 








THERMONUCLEAR REACTOR MATERIALS/MATERIALS 


THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 


Exploratory experiments comparing damage effects of high- 
energy neutrons and fission-reactor neutrons in metals, 3:31418 
(UCRL-52388) 

THERMONUCLEAR REACTOR MATERIALS/NEUTRON 

REACTIONS 

Consistency of differential and integral thermonuclear neutronics 
data, 3:32475 (LA-7067-T) 

THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 

RADIATION EFFECTS 

Exploratory experiments comparing damage effects of high- 
—— neutrons and fission-reactor neutrons in metals, 3:31418 
(UCRL-52388) 

GAC-ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976-September 30, 1977. Volume V. Support 
oy ereey , tritium, and neutronics, 3:32442 (GA-A-14614(5)) 

THERMONUCLEAR REACTOR MATERIALS/RESEARCH 

PROGRAMS 

Pacific Northwest Laboratory report on fusion energy research, 
April 1977-June 1977, 3:32474 (BNWL-1939-8) 

THERMONUCLEAR REACTORS 


(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TOKAMAK TYPE REACTORS 
Neutron-gamma chemonuclear fusion reactor, 3:32358 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Technology index for plasmaphysics research and fusion reactors. 
Volume 11, No. 12, 1977. Bibliography, author index, subject 
index, appendix, 3:32303 
THERMONUCLEAR REACTORS/COST 
Systems/cost summary, 3:32451 (BNL-24030) 
THERMONUCLEAR REACTORS/ELECTRON BEAM 
INJECTION 
Electron beam heated solenoid reactors for fusion power and 
fissile fuel breeding, 3:32314 
THERMONUCLEAR REACTORS/ENERGY STORAGE 
High energy density, long life energy storage capacitor dielectric 
system, 3:32428 
THERMONUCLEAR REACTORS/FUSION YIELD 
Plasma engineering problems associated with superthermal fusion 
roducts, 3:32378 
THERMONUCLEAR REACTORS/LASER-RADIATION 
HEATING 
Laser heated solenoid proof-of-concept experiment (PCX) facility, 


3:32366 
THERMONUCLEAR REACTORS/LINERS 
Numerical studies of compressibility effects in rotating imploding 
liquid liners, 3:32353 (NRL-MR-3699) 
THERMONUCLEAR REACTORS/NEUTRON TRANSPORT 
Transport and reactor theory. Progress report, October 1- 
December 31, 1977, 3:30936 (LA-7131-PR) 
THERMONUCLEAR REACTORS/PERFORMANCE 
Performance parameters for fusion-fission power systems, 3:32357 
(UCRL-80589) 
THERMONUCLEAR REACTORS/POWER GENERATION 
User's perspective on fusion, 3:32349 (CONF-760266-1) 
THERMONUCLEAR REACTORS/POWER SUPPLIES 
Arc quenching system, 3:32430 
New applications of inductive storage technology, 3:32419 
THERMONUCLEAR REACTORS/RADIOACTIVATION 
Structure activation in an experimental power reactor, 3:32448 
THERMONUCLEAR REACTORS/RADIOACTIVE WASTE 
MANAGEMENT 
“a care considerations for fusion power reactors, 
THERMONUCLEAR REACTORS/REACTOR FUELING 
Linear resonance acceleration of pellets, 3:32434 (PPPL-1413) 
THERMONUCLEAR REACTORS/TECHNOLOGY 
ASSESSMENT 


Fusion process, 3:31135 
THERMONUCLEAR REACTORS/VACUUM SYSTEMS 
Vacuum considerations summary, 3:32450 (BNL-24029) 
Vacuum outer containment of a fusion power plant: implications 
for overall safety and tritium control, 3:32449 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THIAMINE 
Regeneration of hemopoietic and lymphoid tissues following total- 
body irradiation and therapeutic administration of thiamin 
diphosphate (Mice, gamma radiation), 3:32028 
THI GAGES/DESIGN 
Development of beta backscatter probes using high-intensity 
sources, 3:31699 (BDX-613- 1905(Rev.)) 
THIOCYANATES/BIODEGRADATION 
Bioengineering technology, 3:32070 (ORNL-5295) 
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THIOETHERS 
See SULFIDES 
THOMAS-FERMI MODEL 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans-11292) 
THORAX 
See CHEST 
THORIUM/SPECTROPHOTOMETRY 
Spectrophotometric determination of thorium in xenotime with 
arsenazo III, 3:31445 (ORNL-tr-4586) 
THORIUM 228/RADIATION MONITORING 
Behavior of the natural radionuclides in western coal-fired power 
plants, 3:30759 
THORIUM 232/RADIOECOLOGICAL CONCENTRATION 
Germanium detector system for the detection of transuranics at 
low-activity concentrations in soil (71Am, 7“°Pu, 7°°Pu, 75°U, 
232Th), 3:31814 (LA-UR-78-87) 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Evaluated nuclear data file of Th-232, 3:32289 (ANL/NDM-35) 
THORIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
HTGR fuels and core development program. Quarterly progress 
— ry the period ending November 30, 1977, 3:30829 (GA- 
A-14744 
THORIUM HYDRIDES/CRYSTAL STRUCTURE 
Structure of ThsD:s from measurements at the Argonne ZING-P 
pulsed neutron source, 3:31491 
THORIUM ISOTOPES/BIOGEOCHEMISTRY 
Biogeochemical aspects of the behavior of uranium and thorium in 
the environment, 3:31815 (ORNL/EIS-99) 
THORIUM ISOTOPES/ENVIRONMENTAL EFFECTS 
Influence on man and the environment of natural radionuclides 
_ mo)? metals from industrial operations, 3:31809 (CONF- 
750929- 
THORIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Biogeochemical aspects of the behavior of uranium and thorium in 
the environment, 3:31815 (ORNL/EIS-99) 
THORIUM OXIDES 
See also THOROTRAST 
THORIUM OXIDES/PHYSICAL RADIATION EFFECTS 
HTGR fuels and core development program. Quarterly progress 
— ~y the period ending November 30, 1977, 3:30829 (GA- 
A-14744 
THORIUM OXIDES/PRODUCTION 
Process for the production of spherical fuel and fertile particles 
(Patent), 3:30362 
THORON 
See RADON 220 
THOROTRAST/DELAYED RADIATION EFFECTS 
Thorotrastoma in the brain, in a patient with a brain injury 
(Delayed radiation effects following use of thorotrast as contrast 
media for radiographic study), 3:32049 (ORNL-tr-4542) 
THOROTRAST/RADIONUCLIDE ADMINISTRATION 
Thorotrastoma in the brain, in a patient with a brain injury 
(Delayed radiation effects following use of thorotrast as contrast 
media for ae study), 3:32049 (ORNL-tr-4542) 
OCYTES/MITOSIS 


Bradykinin stimulation of mitotic activity of bone marrow and 
thymus cells of irradiated mice (X radiation), 3:32015 
TIN/SUPERCONDUCTIVITY 
I. Low frequency noise in metal films at the superconducting 
transition. II. Resistance of superconductor - normal metal- 
superconductor sandwiches and the quasiparticle relaxation 
time, 3:31362 (LBL-6611) 
TIN 116/ENERGY LEVELS 
Lifetime of the first excited 0* state in '¥*Sn, 3:32264 (ORNL- 
5306 


TIN ALLOYS/AC LOSSES 
Ac loss and de critical current densities of NbsSn tapes by the 
solid state diffusion process, 3:31364 
TIN ALLOYS/CRITICAL CURRENT 
Ac loss and de critical current densities of NbsSn tapes by the 
solid state diffusion process, 3:31364 
TIN ALLOYS/FABRICATION 
High strength Sn-Mo-Nb-Zr alloy tubes and method of making 
same (Patent; 2.5 to 4.0 wt% Sr, 0.5 to 1.5% Mo, 0.5 to 1.5% 
Nb, bal Zr), 3:31349 
TIN ALLOYS/STRAINS 
Superconducting magnet development. Program annual report, 
July 1975-September 1976, 3:32383 (UCRL-5003 1-76) 
TISSUES 
See also BONE MARROW 
EPITHELIUM 


SKIN 
TISSUES/CONTAMINATION 
Ecological and land-use relationships of toxic metals in Ohio’s 
terrestrial vertebrate fauna, 3:31807 (CONF-750929-) 
Influence on man and the environment of natural radionuclides 
—_ ta metals from industrial operations, 3:31809 (CONF- 
-) 





JUL. 15, 1978 


TITANIUM/AUGER ELECTRON SPECTROSCOPY 
Impurity segregation in powdered and bulk Ti; interactions of 
ultrathin Ti films with substrate, 3:31440 (GEPP-355) 
TITANIUM/IMPURITIES 
Impurity segregation in powdered and bulk Ti; interactions of 
ultrathin Ti films with substrate, 3:31440 (GEPP- 355) 
TITANIUM/NEUTRON REACTIONS 
Experimental studies of (n, charged particle) cross sections, 
angular distributions and spectra with a magnetic quadrupole 
spectrometer, 3:32252 (UCRL-80235) 
TITANIUM/PERMEABILITY 
Measurement of the diffusivity of hydrogen in titanium at room 
temperature, 3:31373 
TITANIUM/PHOTOELECTRON SPECTROSCOPY 
Impurity pe in powdered and bulk Ti; interactions of 
ultrathin Ims with substrate, 3:31440 (GEPP- 355) 
TITANIUM/SUBSTRATES 
Impurity segregation in powdered and bulk Ti; interactions of 
ultrathin Ti films with substrate, 3:31440 (GEPP-355) 
TITANIUM 48 TARGET/NEON 20 REACTIONS 
Deeply inelastic and other reactions of ?°Ne with “*Ti and Zr, 
3:32262 (ORNL-5306 
TITANIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Study of variable elongations in the uranium-0.75 weight percent 
titanium alloy, 3:31356 (Y/DA-7421) 
TITANIUM ALLOYS/DIFFUSION WELDING 
Diffusion welding multifilament superconductive composites, 
3:31348 (UCRL-80436) 
TITANIUM ALLOYS/PERMEABILITY 
Hydrogen diffusion in niobium-titanium alloys (0, 1.7, and 3.5 at. 
% Ti, temperature dependence 140 to 400°K), 3:31384 
TITANIUM ALLOYS/TENSILE PROPERTIES 
Study of variable elongations in the uranium-0.75 weight percent 
titanium alloy, 3:31356 (Y/DA-7421) 
TITANIUM CARBIDES/SPUTTERING 
Application of a Kaufman ion source for low energy hydrogen ion 
bombardment studies, 3:31417 (SAND-78-0120C) 
TITANIUM CHLORIDES/MOLECULAR STRUCTURE 
Structural feature in TiCls, a component in the Ziegler-Natta 
catalyst, by x-ray absorption studies, 3:31458 
TITANIUM COMPOUNDS/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
TITANIUM OXIDES/LUNG CLEARANCE 
Effect of particle content of lung on clearance pathways (Rats, 
titanium dioxide), 3:32118 (CONF-760927-) 
TNS REACTORS/ECONOMIC DEVELOPMENT 
Design related RD and D assessment for TNS, 3:32359 
TNS REACTORS/ELECTRONIC EQUIPMENT 
Electrical design of TNS, 3:32416 
TNS REACTORS/HIGH-FREQUENCY HEATING 
GAC-ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976-September 30, 1977. Volume V. Support 
engineering, tritium, and neutronics, 3:32442 (GA-A-14614(5)) 
TNS REACTORS/JOULE HEATING 
Superconducting OHMIC heating coil system for TNS (the next 
step), 3:32380 (GA-A-14694 
TNS REACTORS/MAGNETIC FIELD RIPPLES 
Plasma arta innovations for the ORNL TNS reactor, 
3:324 
TNS REACTORS/NEUTRAL ATOM BEAM INJECTION 
GAC-ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976-September 30, 1977. Volume V. Support 
engineering, tritium, and neutronics, 3:32442 (GA-A-14614(5)) 
TNS REACTORS/NUCLEAR ENGINEERING 
Plasma engineering innovations for the ORNL TNS reactor, 
3:32414 
TNS REACTORS/POWER SUPPLIES 
Electrical design of TNS, 3:32416 
TNS REACTORS/SPECIFICATIONS 
Engineering parameters for four ignition TNS Tokamak reactor 
systems, 3:32354 
TNS REACTORS/SUPERCONDUCTING MAGNETS 
Superconducting OHMIC heating coil system for TNS (the next 
step), 3:32380 (GA-A-14694) 
TNS REACTORS/TECHNOLOGY ASSESSMENT 
Design related RD and D assessment for TNS, 3:32359 
TNS REACTORS/THERMONUCLEAR IGNITION 
Doublet tokamak devices: TNS to demo, 3:32352 (GA-A-14731) 
TOBACCO SMOKES/BIOLOGICAL EFFECTS 
Coagulability of blood in rats exposed to cigarette smoke, 3:32134 
Effects of cigarette smoking on cyclic AMP, cyclic GMP, 
dopamine £-hydroxylase and nicotine in human plasma and 
urine during water diuresis, 3:32169 
TOBACCO SMOKES/CHEMICAL COMPOSITION 
Selected constituents in the smoke of domestic low tar cigarettes, 
3:32163 (ORNL/TM-6144/P1) 
TOBACCO SMOKES/HEALTH HAZARDS 
Hazard of persistent cigarette smoking in later life, 3:32172 


TOKAMAK TYPE REACTORS/NEUTRAL BEAM SOURCES 


Selected constituents in the smoke of domestic low tar cigarettes, 
3:32163 (ORNL/TM-6144/P1) 
TOBACCO SMOKES/TOXICITY 
Influence of environmental toxicity on the antibacterial activity of 
the alveolar macrophage, 3:32068 (CONF-760927-) 
TOCOPHEROLS 
See VITAMIN E 
TOKAI-MURA FAST CRITICAL ASSEMBLY 
See FCA REACTOR 
TOKAMAK DEVICES 
See also TORMAC DEVICES 
TWO-COMPONENT TORUS 
TOKAMAK DEVICES/DRIFT INSTABILITY 
Numerical study of the system of differential equations for the 
drift wave in tokamaks, 3:32341 (ORNL/CSD/TM-S50) 
TOKAMAK DEVICES/HELICAL INSTABILITY 
Structure of magnetic field perturbations during the development 
of unsteady separation in the Tokamak-6 installation, 3:32346 
(ORNL-tr-4528) 
TOKAMAK DEVICES/MAGNET COILS 
Power supply system for the poloidal magnetic field coils, 3:32431 
(LA-tr-78-11) 
TOKAMAK DEVICES/PLASMA WAVES 
Numerical study of the system of differential equations for the 
drift wave in tokamaks, 3:32341 (ORNL/CSD/TM-50) 
TOKAMAK TYPE REACTORS/BETA RATIO 
Stability limit on beta in a tokamak using the collisionless energy 
principle, 3:32343 (PPPL-1418) 
TOKAMAK TYPE REACTORS/BREEDING BLANKETS 
Thermal, mechanical, and neutronic design considerations for a 
graphite structure LieO cooled blanket, 3:32371 (UWFDM-223) 
Thermal, mechanical, and neutronic design considerations for a 
graphite structure LizO cooled blanket, 3:32374 
TOKAMAK TYPE REACTORS/CRYOPUMPS 
Nuclear heat deposition in cryosorption pumps of a fusion reactor, 
3:32488 
TOKAMAK TYPE REACTORS/DESIGN 
Design of the blanket and shield for a high-field compact tokamak 
reactor (HFCTR), 3:32367 
Impact of major design parameters on the economics of Tokamak 
power plants, 3:32351 (CONF-771056-12) 
Nuclear analysis of a tokamak experimental power reactor 
conceptual design, 3:32372 
TCT hybrid preconceptual blanket design studies, 3:32457 (PNL- 
2304 


TOKAMAK TYPE REACTORS/ECONOMICS 
Impact of major design parameters on the economics of Tokamak 
power plants, 3:32351 (CONF-771056-12) 
TOKAMAK TYPE REACTORS/ENERGY BALANCE 
Energy balance studies for a pulsed, demonstration tokamak- 
fusion-reactor, 3:32362 
TOKAMAK TYPE REACTORS/EQUILIBRIUM PLASMA 
Tokamak equilibria with 8 close to 1, 3:32326 (LA-UR-77-2864) 
TOKAMAK TYPE REACTORS/HIGH-FREQUENCY 
HEATING 
Preliminary report on the development of rf auxiliary heating 
systems for TEPR-1, 3:32311 (PPPL-1410) 
TOKAMAK TYPE REACTORS/ICR HEATING 
Preliminary report on the development of rf auxiliary heating 
systems for TEPR-1, 3:32311 (PPPL-1410) 
Review of plasma heating by waves in the ion-cyclotron range of 
frequencies, 3:32304 (CONF-7801 13-8) 
TOKAMAK TYPE REACTORS/JOULE HEATING 
Engineering design solutions of flux swing with structural 
requirements for ohmic heating solenoids, 3:32384 (WFPS- 
TME-057) 
TOKAMAK TYPE REACTORS/MAGNET COILS 
Determination of electromagnetic forces in tokamak magnets 
using the TORMAC Computer Program, 3:32409 
Lateral support structure for constant tension D-shaped coils in 
tokamak fusion devices, 3:32406 
Stress analysis of anisotropic B/sub T/-coils sliding inside their 
frame, 3:32396 
TOKAMAK TYPE REACTORS/MAGNETIC ENERGY 
STORAGE 
Design of energy storage solenoids for tokamak reactors, 3:32421 
TOKAMAK TYPE REACTORS/MATERIALS HANDLING 
GAC-ANL TNS scoping studies. Volume IX. Engineering 
support studies: safety, regulatory considerations. Status report 
for FY-77, October 1, 1976-September 30, 1977, 3:32443 (GA- 
A-14614(Vol.9)) 
TOKAMAK TYPE REACTORS/MECHANICAL STRUCTURES 
Effects of dielectric joints on the structural behavior of tokamak 
devices, 3:32485 
TOKAMAK TYPE REACTORS/NEUTRAL BEAM SOURCES 
Design study of a neutral injection system for the JAERI’ 
Experimental Fusion Reactor (JXFR), 3:32435 








TOKAMAK TYPE REACTORS/NEUTRON TRANSPORT 


by ag TYPE REACTORS/NEUTRON TRANSPORT 
Y 
Nuclear analysis of a tokamak experimental power reactor 
conceptual design, 3:32372 
TOKAMAK TYPE REACTORS/PLASMA 
MACROINSTABILITIES 
Introduction to the linear theory of tearing instabilities, 3:32340 
(HCP/T4478-01) 
TOKAMAK TYPE REACTORS/PLASMA SIMULATION 
Fluid simulation of large tokamak plasmas _— a variable spatial 
mesh, variable time step implicit procedure, 3:32334 (UWFDM- 


201) 
TOKAMAK TYPE REACTORS/RADIATION HAZARDS 
GAC-ANL TNS scoping studies. Volume IX. Engineering 
support studies: safety, regulatory considerations. Status report 
for FY-77, October 1, 1976-September 30, 1977, 3:32443 (GA- 
A-14614(Vol.9)) 
TOKAMAK TYPE REACTORS/SAFETY 
GAC-ANL TNS scoping studies. Volume IX. Engineering 
support studies: safety, regulatory considerations. Status report 
for FY-77, October 1, 1976-September 30, 1977, 3:32443 (GA- 
A-14614(Vol.9)) 
TOKAMAK TYPE REACTORS/SITE SELECTION 
GAC-ANL TNS scoping studies. Volume IX. Engineering 
pay rt studies: safety, regulatory considerations. Status report 
for FY-77, — 1, 1976-September 30, 1977, 3:32443 (GA- 
A-14614(Vol.9)) 
TOKAMAK TYPE REACTORS/SPENT FUELS 
Isotopic enrichment of plasma exhausts from controlled 
thermonuclear reactors by cryogenic distillation, 3:30455 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
CABLES 
Stability analysis of composite superconductors by thermal 
analyzer a computer program, 3:32386 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
Approach to the modelling of the TESPE coils for FEM 
calculations (NbTi), 3:32391 
Computational model for superconducting toroidal-field magnets 
for a tokamak reactor, 3:32390 
Cryostabilization of large superconducting magnets using pool 
boiled helium II, 3:32387 
Deals magnet concept: applications and development, 3:32379 
(BNL-22594) 
Magnet conceptual design for a high field tokamak reactor 
(Nb3Sn), 3:32385 
Superconducting magnets for fusion reactors: the problem of a 
reliable and effective cooling system, 3:32388 
Su sage f magnet systems for the ANL-EPR design 
i), 3 
TOKAMAK TYPE REACTORS/THERMONUCLEAR 
IGNITION 
Doublet tokamak devices: TNS to demo, 3:32352 (GA-A-14731) 
TOKYO FAST SOURCE REACTOR 
See YAYOI REACTOR 
TOLUENE/DEALKYLATION 
Alkylaromatic eees dealkylation process (Patent), 3:30275 
TOLUENE/PRODUCTI 
Processing heavy send feedstock (Patent), 3:30270 
TOMATOES/PRODUCTIVITY 
Yield and heavy-metal content of several vegetable species grown 
in soil amended with sewage sludge, 3:31806 (CONF-750929-) 
TONSILS 
See LYMPHATIC SYSTEM 
TOPPING CYCLES/DESIGN 
Heat transfer losses from a flux compression topping state 
(PULSAR), 3:30733 (SAND-77-1373) 
TOPPING CYCLES/MHD GENERATORS 
Comparative evaluation of technical and economic indices for 
D and thermionic toppers for steam turbine facilities, 


3:30735 
TOPPING CYCLES/THERMIONIC CONVERTERS 
Comparative evaluation of technical and economic indices for 
MHD and thermionic toppers for steam turbine facilities, 
3:30735 
TORI 
“Sensing” the elliptical torus, 3:32293 (LA-7187-MS) 
TORMAC DEVICES/PLASMA HEATING 
Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral beams), 3:32322 (LBL-5299) 
TORMAC DEVICES/SCALING LAWS 
Controlled-thermonuclear research (Plasma theory, production, 
and heating; neutral beams), 3:32322 (LBL-5299) 
TOTAL ENERGY SYSTEMS/ECONOMICS 
Stirling total energy systems study. Final report, May 15, 1976- 
June 13, 1977, 3:31217 (HCP/T2947-1) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Stirling total energy systems study. Final report, May 15, 1976- 
June 13, 1977, 3:31217 (HCP/T2947-1) 
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TOTAL ENERGY SYSTEMS/HEALTH HAZARDS 
Solar energy research at Sandia Laboratories and its effects on 
health and safety, 3:30525 (SAND-77-1412) 
TOTAL ENERGY SYSTEMS/HEAT STORAGE 
— analyses of storage in specific solar thermal power 
= 3:30641 (SAND-78-03424C) 
TOTAL ENERGY SYSTEMS/PERFORMANCE 
Stirling total energy systems study. Final report, May 15, 1976- 
June 13, 1977, 3:31217 (HCP/T2947-1) 
TOTAL ENERGY SYSTEMS/SOLAR ENERGY 
Commercial applications of solar total energy systems, 3:30587 
Systems analyses of storage in specific solar thermal power 
applications, 3:30641 (SAND-78-03424C) 
TOTAL ENERGY SYSTEMS/STIRLING ENGINES 
Practicability study of Stirling total energy systems, 3:31667 
TOTAL ENERGY SYSTEMS/SY ANALYSIS 
Systems analyses of storage in specific solar thermal power 
applications, 3:30641 (SAND-78-03424C) 
‘Ow R FOCUS POWER PLANTS/CENTRAL RECEIVERS 
One MW/sub th/ solar cavity steam generator solar test program, 
3:30586 
TOWER FOCUS POWER PLANTS/DESIGN 
Design of a sodium-cooled, central receiver solar power plant, 
:30584 


— thermal conversion to electricity utilizing a central receiver, 
n cycle gas turbine design, 3:30585 
TOW R FOCUS POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Comparative assessment of orbital and terrestrial central power 
lants, 3:30571 
TOWER FOCUS POWER PLANTS/HYBRID SYSTEMS 
Solar thermal conversion to electricity utilizing a central receiver, 
open cycle gas turbine design, 3:30585 
TOWER FOCUS POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Comparative assessment of orbital and terrestrial central power 
plants, 3:30571 
TOXIC MATERIALS 
See also TOXINS 
TOXIC MATERIALS/ECOLOGICAL CONCENTRATION 
96-hour sediment bioassay of Duluth and Superior Harbor basins 
(Minnesota) using Hexagenia limbata, Asellus communis, 
Daphnia magna, and Pimephales promelas as test organisms, 


3:32105 
TOXIC MATERIALS/ENVIRONMENTAL TRANSPORT 
Microcosm as a tool for estimation of environmental transport of 
toxic materials, 3:32063 
TOXINS 
See also HAZARDOUS MATERIALS 
TOXINS/BIOLOGICAL ACCUMULATION 
Diatomaceous algae, 3:32099 (ORNL-tr-4515) 
TOXINS/BIO ICAL EFFECTS 
Diatomaceous algae, 3:32099 (ORNL-tr-4515) 
TPO 


(Triphenylphosphine oxide.) 
TPO/PHOTOCHEMISTRY 
Photochemistry of pheny! alkyl ketones in the presence of 
organophosphorus(V) compounds, 3:31481 
TRACHEA/CYTOLOGY 
Endocrine (APUD-type) cells in dissociated cell suspensions of 
rabbit trachea, 3:31923 (CONF-760927-) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRADESCANTIA/BIOLOGICAL RADIATION EFFECTS 
Tradescantia stamen hair: an introduction to the — and its use 
as a monitor atmospheric — (SO2, NO2z, Os, 1,2- 
dibromoethane, ethyl methanesulfonate), 3:31720 (BNL- 23829) 
TRAINS 
See also ELECTRIC RAILWAYS 
TRAINS/FUEL CONSUMPTION 
Intercity-rail energy intensity for passenger movement, 3:31250 
(CONF-770878-) 
Measurement and simulation of fuel consumption in rail freight 
service, 3:31249 (CONF-770878-) 
Outline of the energy-related projects sponsored by the Federal 
Railroad Administration, DOT, 3:31297 (CONF-770878-) 
TRANSFERASES/BIOLOGICAL RADIATION EFFECTS 
Methionine adenosyltransferase activity of the rat liver under the 
influence of x-rays and the thioposphamide, 3:32019 
TRANSFERASES/METABOLISM 
Activity of DNA-dependent DNA polymerase and aspartate- 
carbamoy] transferase after separation of rat marrow and spleen 
cells in an albumin density gradient under normal conditions, 
rer _— and administration of DNA (Gamma radiation), 
Methionine adenosyltransferase activity of the rat liver under the 
influence of x-rays and the thiopos aa 3:32019 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
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TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
TRANSPORT THEORY/MONTE CARLO METHOD 
“Sensing” the elliptical torus, 3:32293 (LA-7187-MS) 
Cost of splitting in Monte Carlo transport, 3:32295 (LA-7189-MS) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Data needs in transportation energy conservation research, 
3:31239 (CONF-770878-) 
TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
—— consumption in the transportation sector, 3:31236 (CONF- 
770878-) 
TRANSPORTATION SECTOR/FUEL CONSUMPTION 
U.S. energy outlook through 1990, 3:31161 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/DESIGN 
Conceptual designs of radioactive canister transporters, 3:30390 
(Y/OWL/SUB.78/16538) 
TRANSPORTATION SYSTEMS/ECONOMIC IMPACT 
Energy and economic impacts of projected freight transportation 
improvements, 3:31238 (CONF-770878-) 
TRANSPORTATION SYSTEMS/ECONOMICS 
Alternative scenarios for Federal transportation policy. Volume I. 
Summary. First year final report, 3:31241 (DOT-TST-77-78) 
Alternative scenarios for Federal transportation policy. Volume 
II. Policy review and scenario development. First year final 
report, 3:31242 (DOT-TST-77-79) 
Alternative scenarios for Federal transportation policy. Volume 


III. An integrated policy model for the transportation industries. 


First year final report, 3:31243 (DOT-TST-77-80) 

Alternative scenarios for federal transportation policy. Volume 
IV. Network models for transportation policy analysis. First 
year final report, 3:31244 (DOT-TST-77-81) 

TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 

Effects of energy constraints on transportation systems (Twenty- 
six papers), 3:31235 (CONF-770878-) 

Energy and economic impacts of projected freight transportation 
improvements, 3:31238 (CONF-770878-) 

ERDA funding in transportation energy conservation area and 
research plans, 3:31279 (CONF-770878-) 

TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 

Energy intensity of various transportation modes, 3:31240 
(CONF-770878-) 

TRANSPORTATION SYSTEMS/ENERGY EFFICIENCY 

Energy efficiency of urban transit systems, 3:31254 (CONF- 
770878-) 

TRANSPORTATION SYSTEMS/ENERGY POLICY 

Effects of energy constraints on transportation systems (Twenty- 

six papers), 3:31235 (CONF-770878-) 
TRANSPORTATION SYSTEMS/FORECASTING 

Coal markets and transportation problems, 3:30221 (CONF- 
7710110-) 

TRANSPORTATION SYSTEMS/FUEL SUBSTITUTION 

Transport fuels for the post-oil era, 3:31176 

TRANSPORTATION SYSTEMS/FUELS 
Transport fuels for the post-oil era, 3:31176 
TRANSPORTATION SYSTEMS/GOVERNMENT POLICIES 

Alternative scenarios for Federal transportation policy. Volume I. 
Summary. First year final report, 3:31241 (DOT-TST-77-78) 

Alternative scenarios for Federal transportation policy. Volume 
II. Policy review and scenario development. First year final 
report, 3:31242 (DOT-TST-77-79) 

Alternative scenarios for Federal transportation policy. Volume 


III. An integrated policy model for the transportation industries. 


First year final report, 3:31243 (DOT-TST-77-80) 

Alternative scenarios for federal transportation policy. Volume 
IV. Network models for transportation policy analysis. First 
year final report, 3:31244 (DOT-TST-77-81) 

TRANSPORTATION SYSTEMS/LAND USE 

Impacts of urban transportation and land use policies on 

transportation energy consumption, 3:31260 
TRANSPORTATION SYSTEMS/MEETINGS 

Effects of energy constraints on transportation systems (Twenty- 
six papers), 3:31235 (CONF-770878-) 

TRANSPORTATION SYSTEMS/SYSTEMS ANALYSIS 

Long-range transportation planning under energy constraints: a 
critical review of current capability, 3:31251 (CONF-770878-) 

TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSURANIUM ELEMENTS/ALPHA SPECTROSCOPY 

Study of transuranium concentration levels in solid radioactive 
waste from commercial power reactors. Interim report, 3:30394 
(EPRI-NP-631) 

TRANSURANIUM ELEMENTS/GAMMA SPECTROSCOPY 

Study of transuranium concentration levels in solid radioactive 
waste from commercial power reactors. Interim report, 3:30394 
(EPRI-NP-631) 


TROUT/POPULATION DYNAMICS 


TRANSURANIUM ELEMENTS/PRODUCTION 
Transuranium-element processing, 3:31494 (ORNL-5295) 
TRANSURANIUM ELEMENTS/RADIOACTIVE WASTE 
STORAGE 
Radiogenic gases and drum pressures associated with TRU waste 
storage, 3:30417 (DPST-78-245) 
TREAT REACTOR/REACTOR OPERATION 
Reactor development program. Progress report, November 1977, 
3:30844 (ANL-RDP-65) 
Reactor development program progress report, December 1977, 
3:30992 (ANL-RDP-66) 
TREATMENT (THERAPY) 
See THERAPY 
TREES 
See also MANGROVES 
PINES 
TREES/CONTAMINATION 
Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 


750929-) 
TRIPHENYLPHOSPHINE OXIDE 
See TPO 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM/CONTAINMENT 
Simulation of large scale air detritiation operations by computer 
modeling and bench-scale experimentation, 3:32447 
Vacuum outer containment of a fusion power plant: implications 
for overall safety and tritium control, 3:32449 
TRITIUM/DIFFUSION 
Hydrogen mobility in bcc metals (Temperature and mass 
dependence), 3:31383 
TRITIUM/DOSIMETRY 
Calculation of tritium dose function, 3:31989 
TRITIUM/ISOTOPE EFFECTS 
Hydrogen isotope effects in titanium alloy hydrides, 3:31466 
Hydrogen mobility in bcc metals (Temperature and mass 
dependence), 3:31383 
TRITIUM/ISOTOPE SEPARATION 
Isotopic enrichment of plasma exhausts from controlled 
thermonuclear reactors by cryogenic distillation, 3:30455 
TRITIUM/ISOTOPIC EXCHANGE 
Hydrogen isotope effects in titanium alloy hydrides, 3:31466 
TRITIUM/MATERIALS HANDLING 
Engineering problems of future fusion reactors in the light of 
TFTR experience, 3:32481 
GAC-ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976-September 30, 1977. Volume V. Support 
engineering, tritium, and neutronics, 3:32442 (GA-A-14614(5)) 
TRITIUM/RADIATION HAZARDS 
GAC-ANL TNS scoping studies. Volume IX. Engineering 
support studies: safety, regulatory considerations. Status report 
for FY-77, October 1, 1976-September 30, 1977, 3:32443 (GA- 
A-14614(Vol.9)) 
TRITIUM/RADIOACTIVE WASTE PROCESSING 
Tritium waste control: April-September 1977, 3:30395 (MLM- 
2484) 
TRITIUM/REMOVAL 
GAC-ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976-September 30, 1977. Volume V. Support 
engineering, tritium, and neutronics, 3:32442 (GA-A-14614(5)) 
TRITIUM/SPATIAL DOSE DISTRIBUTIONS 
Calculations for estimating the equilibrium washout of tritium, 
3:31783 (DP-1443) 
TRITIUM COMPOUNDS/WASHOUT 
Calculations for estimating the equilibrium washout of tritium, 
3:31783 (DP-1443) 
TRITIUM RECOVERY 
Tritium removal from liquid metals by sorption on yttrium, 
3:32446 
TRITIUM RECOVERY/SIMULATION 
Simulation of large scale air detritiation operations by computer 
modeling and bench-scale experimentation, 3:32447 
TROPOSPHERE/PHOTON TRANSPORT 
Time-dependent propagation of high-energy laser beams through 
the atmosphere: III, 3:32198 (UCRL-52377) 
TROUT/BEHAVIOR 
Studies on the movement of salmon and trout fry over the stream 
bottom and the invertebrate fauna in temporarily flooded areas, 
3:31904 (BNWL-tr-285) 
TROUT/FOOD 
Studies on the movement of salmon and trout fry over the stream 
bottom and the invertebrate fauna in temporarily flooded areas, 
3:31904 (BNWL-tr-285) 
TROUT/POPULATION DYNAMICS 
Man’s impact on the Columbia River stocks of salmon, 3:31836 





TRUCKS/DIESEL ENGINES 


TRUCKS/DIESEL ENGINES 
Diesel-Organic Rankine Compound Engine development, 3:31295 
TRUCKS/ENERGY CONSERVATION 
Study of the energy consequences of alternative transport policies 
in intercity freight markets, 3:31256 (CONF-770878-) 
Trucking and fuel economy, 3:31252 (CONF-770878-) 
TRUCKS/ENERGY CONSUMPTION 
Energy use in intercity freight transport and policy implications, 
3:31248 (CONF-770878-) 
TRUCKS/GAS TURBINES 
Study and program plan for improved heavy duty gas turbine 
engine ceramic component development, 3:31284 (CONS/0064- 


1) 
TRUCKS/HYBRID SYSTEMS 
Diesel-Organic Rankine Compound Engine development, 3:31295 
TRUCKS/STIRLING ENGINES 
United evn | goes flat out for future expansion, 3:31289 
TRYPTAMIN 
See also SEROTONIN 
TRYPTAMINES/RADIOSENSITIVITY EFFECTS 
Comparative study of radioprotective properties of serotonin 
derivatives administered repeatedly prior to gamma irradiation 
(Mice; 900 R), 3:32033 
TTF-TCN' 
(Tetrathiafulvalene tetracyanoquinodimeth 
TTF-TCNQ/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
TUBES 





(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/CORROSION 
Fluidized-bed combustion review (51 references), 3:30219 
TUBES/CRACKS 
Stress intensity factor calculations of an internal radial edge crack 
in a cylindrical tube using quarter-point finite-element analysis 
with J-integral techniques, 3:31518 (SAND-77-8290) 
TUBES/EROSION 
Fluidized-bed combustion review (51 references), 3:30219 
TUBES/MECHANICAL VIBRATIONS 
Vibro-impact responses of a tube with tube-baffle interaction 
(LMFBR), 3:30843 (ANL-CT-78-11) 
TUBES/STRESS ANALYSIS 
Stress intensity factor calculations of an internal radial edge crack 
in a cylindrical tube using quarter-point finite-element analysis 
with J-integral techniques, 3:31518 (SAND-77-8290) 
TUBES/X-RAY RADIOGRAPHY 
Method and apparatus for the radiographic inspection of tubes 
(Patent), 3:31621 
TUBES (CONDUITS) 
See PIPES 
TUFF/WAVE PROPAGATION 
Plane shock wave studies of geologic media, 3:32185 (UCRL- 
52357) 
TUMOR CELLS/CELL PROLIFERATION 
Nonrandom involvement of chromosomal segments in human 
hematologic malignancies, 3:31926 (CONF-770986-2) 
TUMOR CELLS/CHROMOSOMAL ABERRATIONS 
Nonrandom involvement of chromosomal segments in human 
hematologic malignancies, 3:31926 (CONF-770986-2) 
TUMOR CELLS/INHIBITION 
Effects of benzoflavones on polycyclic hydrocarbon metabolism 
and skin tumor initiation, 3:32156 
TUMOR CELLS/MICE 
Fluocinolone acetonide: a potent inhibitor of mouse skin tumor 
promotion and epidermal DNA synthesis, 3:31918 
TUMOR CELLS/SURVIVAL TIME 
Survival of La leukemia cells following long-term exposure to 
Co gamma rays and ***Cf gamma-neutron radiation (Mice), 
3:32039 
TUMORS 
See NEOPLASMS 
TUNGSTEN/CATALYTIC EFFECTS 
Chemistry of lignite liquefaction. Quarterly report, July- 
September 1977, 3:30087 (FE-2211-7) 
TUNGSTEN/EQUATIONS OF STATE 
Quantum statistical equation of state and Hugoniots, 3:32301 
(UCRL-Trans-11292) 
TUNGSTEN/SPUTTERING 
Application of a Kaufman ion source for low energy hydrogen ion 
bombardment studies, 3:31417 (SAND-78-0120C) 
TUNGSTEN 184 TARGET/OXYGEN 18 REACTIONS 
Coupled channels effects in heavy ion elastic scattering, 3:32291 
(BNL-23519) 
TUNGSTEN IONS/ELECTRONIC STRUCTURE 
General multi-configuration Hartree-Fock program: MCHF77, 
3:32206 (COO-4264-1) 
TURBINE BLADES 
Multivane windmill (Patent), 3:30708 
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Wind driven power system (Patent), 3:30710 
TURBOGENERATORS/EXCITATION SYSTEMS 
Prediction of load characteristics, 3:30750 
TURBOGENERATORS/POWER FACTOR 
Prediction of load characteristics, 3:30750 
TURBULENT FLOW/HEAT TRANSFER 
Experimental and theoretical investigation of horizontal stratified 
and annular two phase flow with heat transfer, 3:31614 
TWO-COMPONENT TORUS/COOLING SYSTEMS 
Preconceptual evaluation of a pressure tube converter region for a 
hybrid blanket, 3:32432 
TWO-COMPONENT TORUS/DESIGN 
by hybrid preconceptual blanket design studies, 3:32457 (PNL- 
04 


2 
TWO-COMPONENT TORUS/MECHANICAL STRUCTURES 
Structural analysis of a two-component torus (TCT) hybrid 
reactor first wall, 3:32487 
TWO-PHASE FLOW/HEAT TRANSFER 
Experimental and theoretical investigation of horizontal stratified 
and annular two phase flow with heat transfer, 3:31614 
TWO-PHASE FLOW/HOLOGRAPHY 
Use of laser-holography techniques for studying two-phase steam- 
water critical flow, 3:31615 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UINTA FORMATION/HYDRAULIC FRACTURING 
Western gas sands project status report, 3:30300 (NVO/0655-100) 
UINTA FORMATION/RESOURCE ASSESSMENT 
Western gas sands project status report, 3:30300 (NVO/0655-100) 
ULTRASONIC WAVES/MEETINGS 
Ultrasonics international, 1977, 3:31623 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET RADIATION/BIOLOGICAL RADIATION 
EFFECTS 
Presence of UV-endonuclease sensitive sites in daughter DNA of 
UV-irradiated mammalian cells (3H-thymidine tracer), 3:31984 
(BNL-24046) 
UNDERGROUND POWER TRANSMISSION/ECONOMICS 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
UNDERGROUND POWER TRANSMISSION/FEASIBILITY 
STUDIES 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
UNDERWATER FACILITIES 
See also OFFSHORE OPERATIONS 
UNDERWATER FACILITIES/DESIGN 
ey wellhead equipment far under the North Sea waves, 
3165 


UNDERWATER FACILITIES/OPERATION 
— wellhead equipment far under the North Sea waves, 
31653 


UNDERWATER FACILITIES/PIPELINES 
Checking out faults in pipeline welding underwater offshore, 
31654 


UNICELLULAR ALGAE 
See also CHLORELLA 
UNICELLULAR ALGAE/BIODEGRADATION 
Structure, growth, and decomposition of laminated algal-bacterial 
mats in alkaline hot springs, 3:31962 
UNICELLULAR ALGAE/ULTRAFILTRATION 
Algal concentration by ultrafiltration. Monthly report, November 
1-30, 1976 and quarterly report, September 1-November 30, 
1976, 3:30553 (COO/4076-2) 
UNIFIED GAUGE MODELS/CABIBBO ANGLE 
SU(4) x U(1) gauge theory: III. New approach to caribbo mixing. 
Period covered: November 17, 1976-August 16, 1977, 3:32236 
(RLO/2230/T4-183) 
UNITED KINGDOM/CEMENT INDUSTRY 
Industrial International Data Base. Pilot study: the cement 
industry. Final draft, for review, 3:31263 (NP-23023) 
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UNITED KINGDOM/ENERGY CONSUMPTION 
How industrial societies use energy (Comparative patterns for nine 
countries), 3:31186 (EPRI-EA-707-SY) 
Intensities of energy usage: an international and intertemporal 
comparison, 3:31189 
UNITED KINGDOM/HVDC SYSTEMS 
Channel intertie plan points to British hvdc revival (2000-MW 
system between France and UK), 3:31183 
UNITED KINGDOM/METAL INDUSTRY 
Industrial International Data Base pilot study: the steel industry. 
First draft, for review, 3:31264 (NP-23048) 
UNITED KINGDOM/POWER SYSTEMS 
Control and operation of the UK electricity supply system: an 
account of its development, 3:30755 
UNITED KINGDOM/SYNTHETIC FUELS 
Transport fuels for the post-oil era, 3:31176 
STATES OF AMERICA 
See USA 
UM 


See also ENRICHED URANIUM 
URANIUM-ALPHA 
URANIUM/ABUNDANCE 
Uranium abundances and distribution in associated glassy and 
crystalline rhyolites of the western United States, 3:30336 
URANIUM/AEROSOL MONITORING 
Instrumentation development, 3:31737 (LBL-5299) 
URANIUM/DISTRIBUTION 
Uranium abundances and distribution i in associated glassy and 
crystalline rhyolites of the western United States, 3:30336 
URANIUM/LEACHING 
New South African complex leaches gold, uranium, and sulphur 
from slimes, 3:30353 
URANIUM/SOLVENT EXTRACTION 
Process for the removal of uranium contained in homo- and co- 
polymers of mono- and dioefines, 3:31447 
Thermoselectivity of trialkyl phosphates in reactions to extract 
uranium and transuranium elements from nitric acid solutions, 
3:31450 (ORNL-tr-4566) 
URANIUM/SUPPLY AND DEMAND 
Disturbing conflict of views on uranium supplies, 3:30337 
“a cts and problems of uranium demand and supply in Japan, 
:30340 
URANIUM 235/BIOLOGICAL RADIATION EFFECTS 
Biochemical indices of blood serum of cows with acute radiation 
sickness due to nuclear fission products (7°°U), 3:32047 
URANIUM 235/ISOTOPE RATIO 
Non-destructive field measurement of the ratio 7*°U/**U in 
depleted to moderately enriched uranium, 3:30345 (LA-UR-77- 


2850) 
URANIUM 235/LASER ISOTOPE SEPARATION 
HF/DF laser pumping techniques. Final report, March 1977- 
September 1977 (Pumping source for a 16 um DF/DCN 
transfer laser), 3:31573 (TID-28280) 
oe separation using molecular gas and molecular lasers, 
:30358 


Lasers in nuclear energy technology: isotope separation using 
tunable lasers, 3:30357 
Method of and apparatus for generating tunable coherent radiation 
by noncollinear phase-matched sum-difference frequency 
optical mixing (Patent), 3:31594 
URANIUM 235/RADIATION MONITORING 
Behavior of the natural radionuclides in western coal-fired power 
plants, 3:30759 
URANIUM 238/ISOTOPE RATIO 
Non-destructive field measurement of the ratio 5>U/?5*U in 
— to moderately enriched uranium, 3:30345 (LA-UR-77- 


850) 
URANIUM 238/LASER ISOTOPE SEPARATION 
Isotope separation using molecular gas end molecular lasers, 
3:30358 
Lasers in nuclear energy technology: isotope separation using 
tunable lasers, 3:30357 
URANIUM 238/RADIATION MONITORING 
Behavior of the natural radionuclides in western coal-fired power 
plants, 3:30759 
URANIUM 238/RADIOECOLOGICAL CONCENTRATION 
Germanium detector system for the detection of transuranics at 
low-activity concentrations in soil (744Am, 7“°Pu, 7°°Pu, 75°U, 
232Th), 3:31814 (LA-UR-78-87) 
URANIUM BASE ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Study of variable elongations in the uranium-0.75 weight percent 
titanium alloy, 3:31356 (Y/DA-7421) 
URANIUM BASE ALLOYS/HEAT TREATMENTS 
Homogenization of arc-melted uranium-6 weight percent niobium 
alloy ingots, 3:31355 (Y-2102) 
URANIUM BASE ALLOYS/MICROSTRUCTURE 
Homogenization of arc-melted uranium-6 weight percent niobium 
alloy ingots, 3:31355 (Y-2102) 


URANIUM ISOTOPES/ENVIRONMENTAL EFFECTS 


URANIUM BASE ALLOYS/TENSILE PROPERTIES 
Study of variable elongations in the uranium-0.75 weight percent 
titanium alloy, 3:31356 (Y/DA-7421) 
URANIUM CARBIDES/COMPATIBILITY 
Basic co a0 "% studies of advanced fuels with 3d transition 
metals, 
URANIUM CARBIDES/PHYSICAL RADIATION ne age 
HTGR fuels and core development program. erly 
report for the period ending November 30, 1977, 3: 30 29 19 (GA- 
A-14744) 
URANIUM CARBIDES/PRODUCTION 
Process for the production of spherical fuel and fertile particles 
(Patent), 3:30362 
URANIUM CARBIDES/THERMAL CONDUCTIVITY 
Study of uranium-plutonium carbide-based fuel simulating high 
burnup, 3:31421 
URANIUM CONCENTRATES/PRODUCTION 
Draft environment statement related to operation of Moab 
uranium mill (Grand County, Utah), 3:30432 (DOCKET- 


403453-1) 
URANIUM DEPOSITS 
Uranium abundances and distribution in associated glassy and 
crystalline rhyolites of the western United States, 3:30336 
URANIUM DEPOSITS/EXPLORATION 
Arizona uranium: the search heats up, 3:30339 
Great Basin geologic framework and uranium favorability, 
3:30342 (GIBX-36(78)) 
— technology for uranium resource evaluation. Progress 
—. July 1-September 30, 1977 (Gamma ray spectra 
ulations; disequilibrium probe; photoneutron probe), 3:30344 
(LA- 7139- PR) 
Reducing noise in uranium exploration (Patent), 3:30347 
Reducing noise in uranium exploration (Patent), 3:30346 
Trends in exploration and exploration equipment for uranium, 
3:30341 (CONF-760585-3) 
URANIUM DEPOSITS/GAMMA LOGGING 
NDA technology for uranium resource evaluation. Progress 
report, July 1-September 30, 1977 (Gamma ray spectra 
calculations; disequilibrium probe; photoneutron probe), 3:30344 
(LA-7139-PR) 
URANIUM DEPOSITS/ISOTOPE RATIO 
Non-destructive field measurement of the ratio 5U/?**U in 
depleted to moderately enriched uranium, 3:30345 (LA-UR-77- 


2850) 
URANIUM DEPOSITS/PROSPECTING 
Uranium Hydrogeochemical and Stream Sediment 
Reconnaissance in southwestern Montana, 3:30343 (LA-6981) 
URANIUM DIOXIDE/CRITICALITY 
Analysis of some uranium oxide and mixed-oxide lattice 
measurements. Final report, 3:31551 (EPRI-NP-691) 
URANIUM DIOXIDE/DIFFUSION 
Aerosol measurements and modeling for fast reactor safety: task 7. 
Annual report for FY 1977 (LMFBR; time dependent aerosol 
suspension behavior), 3:30993 (BMI-NUREG-1987) 
URANIUM DIOXIDE/ELECTRON MICROPROBE ANALYSIS 
Microprobe analysis of PuO2-UOz nuclear fuel, 3:31441 (HEDL- 
SA-1242FP) 
URANIUM DIOXIDE/FRAGMENTATION 
Thermodynamics of the fuel fragmentation gas, 3:30997 (CONF- 
771109-91) 
URANIUM DIOXIDE/MECHANICAL PROPERTIES 
Analysis of crack patterns in fast reactor fuel pellets, 3:30839 
(AERE-TP-719) 
URANIUM DIOXIDE/MELTING 
Fabrication and evaluation of tantalum carbide-coated tun, 
crucibles for molten UO2 containment, 3:30361 (Y/DA- 16) 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
HTGR fuels and core development program. Quarterly pr 
report for the period ending November 30, 1977, 3:30829 (GA. GA- 
A-14744) 
Plutonia fuel study. Final report, 3:30943 (EPRI-NP-637) 
URANIUM DIOXIDE/PRODUCTION 
Process for the production of spherical fuel and fertile particles 
(Patent), 3:30362 
URANIUM DIOXIDE/RADIONUCLIDE MIGRATION 
Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3:30991 (ANL-78-3) 
Migration of metallic fission products in reactor oxide fuels, 


3:30944 
URANIUM HEXAFLUORIDE/TRANSPORT 
Evaluation of safety in the transportation of natural uranium 
hexafluoride, 3:30436 (BNWL-tr-269) 
URANIUM ISOTOPES/BIOGEOCHEMISTRY 
Biogeochemical aspects of the behavior of uranium and thorium in 
the environment, 3:31815 (ORNL/EIS-99) 
URANIUM ISOTOPES/ENVIRONMENTAL EFFECTS 
Influence on man and the environment of natural radionuclides 


and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 








URANIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 


URANIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Biogeochemical aspects of the behavior of uranium and thorium in 
the environment, 3:31815 (ORNL/EIS-99) 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Process for the separation of isotopes (Patent), 3:30354 (UCRL- 
Trans-11339) 
Process for the separation of uranium isotopes (Patent), 3:30356 
(UCRL-Trans- fi 337) 
URANIUM ORES 
See also URANIUM CONCENTRATES 
URANIUM ORES/EXPLORATION 
— as for uranium in rock formations (Patent reissue), 


pg ety ss ORES/LEACHING 
oe studies on uranium ore, Phase IV. Open file report, 
350 (PB-272716) 
In-situ leaching sn of uranium ores: Phases I through III, 
3:30351 (PB-272717) 
URANIUM ORES/NEUTRON-NEUTRON LOGGING 
= a for uranium in rock formations (Patent reissue), 


URANIUM ORES/ORE PROCESSING 
Experimental Engineering Section semiannual progess report, 
March 1, 1976-August 31, 1976. Volume 5. Reactor programs, 
3:30369 (ORNL TM. 5865/V 5) 
URANIUM ORES/SOLUTION MINING 
Field permeability test methods with applications to solution 
mining. Final report, 3:30349 (PB-272452) 
URANIUM OXIDES U308/SOLVENT EXTRACTION 


we my studies on uranium ore, Phase IV. Open file report, 
350 (PB-272716) 
URANIUM RESERVES/FORECASTING 
Problems of natural uranium supply, 3:30338 
URANIUM-ALPHA/EMBRITTLEMENT 
= embrittlement of .2 wt% V a uranium alloy, 
31 


URANIUM-ALPHA/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 
URANYL COMPOUNDS/HYDROLYSIS 
No. 37, the hydrolysis mechanism of the urany] ion, 3:31493 (RFP- 
Trans-234) 
Study of ionic — formed by hydrolysis of the hexavalent 
uranium ion, 3:31492 (RFP-Trans-235) 
URBAN AREAS/CIVIL DEFENSE 
Defense of cities by antiballistic missiles, 3:32535 
URBAN AREAS/HEALTH HAZARDS 
Study of the health effects of a beh in 7) urban atmosphere. 
Final report, 3:31974 (DOT-TES-7 
URBAN AREAS/LAND USE 
Impacts of urban transportation and land use policies on 
transportation energy consumption, 3:31260 
Reading the energy meter on development. The interaction of 
land use and energy conservation, 3:31146 (PB-273496) 
URBAN AREAS/TRANSPORTATION SYSTEMS 
— in. of urban transit systems, 3:31254 (CONF- 
Pn. of urban transportation and land use policies on 
transportation energy consumption, 3:31260 
Transportation study: a survey of the riders on the bus-on-freeway 
project in Houston, 3:31257 (NP-22965) 
Urban —— and energy impacts of future electric cars, 
3:31292 (CONF-770878-) 
URBAN AREAS/UNDERGROUND POWER TRANSMISSION 
Evaluation of the economical and technological viability of 
various underground transmission systems for long feeds to 
urban load areas. Final report, 3:30767 (HCP/T2055-1) 
URETHANE/AGING 
Cable jacket aging study: comparison of polyether and polyester 
urethane materials, 3:31425 (SAND-77-0856) 
US DOD 
Ways the Department of Defense can improve oil recycling. 
Report to the Con a 3:31126 (PB-272407) 
US DOE/ENERGY POLICY 
DOE role in nuclear policies and programs: official transcript of 
Bas briefing. Addendum December 13, 1977, Washington, 
C., 3:30790 (CONF-771221-(Addendum)) 
US DOE/INFORMATION CENTERS 
TIC interactive system for processing energy information, 3:32534 
(TID-27598-R1) 
US DOE/NUCLEAR POWER PLANTS 
DOE role in nuclear policies and programs: official transcript of 
— briefing. Addendum December 13, 1977, Washington, 
C., 3:30790 (CONF-771221-(Addendum)) 
US DOE/RESEARCH PROGRAMS 
ERDA funding in transportation energy conservation area and 
research plans, 3:31279 (CONF-770878-) 
MAP3S: studying the transport, transformation, and fate of 
atmospheric energy-related pollutants. Addendum: project 
listings for FY 1977, 3:31733 (DOE/EV-0008/2) 
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Satellite Power System (SPS) concept development and 
evaluation program plan, July 1977-August 1980, 3:30562 
(DOE/ET-0034) 

US DOE/TECHNOLOGY TRANSFER 

Technology transfer at Department of Energy laboratories: 
selected case studies from the Lawrence Livermore Laboratory, 
3:32497 (UCRL-80502) 

US EPA/POLLUTION REGULATIONS 
Coal variability and sulfur compliance, 3:30112 (CONF-7710110-) 
US EPA/RESEARCH PROGRAMS 
Multiple objectives in environmental protection programs. 
Working Paper 33, 3:31828 (NP-22750) 
US NRC 
Nuclear Regulatory Commission programs, 3:30438 (ORNL-5295) 
USA 
See also ALABAMA 

ALASKA 
APPALACHIA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
DELAWARE 
FLORIDA 
IDAHO 
ILLINOIS 
INDIANA 
KANSAS 
KENTUCKY 
LOUISIANA 
MAINE 
MICHIGAN 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH DAKOTA 
OREGON 
PENNSYLVANIA 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
UTAH 
WASHINGTON 
WEST VIRGINIA 
WYOMING 

USA/CANDU TYPE REACTORS 

Licensing assessment of the Candu Pressurized Heavy Water 
Reactor. Preliminary safety information document. Volume II, 
3:30826 (COO-2477-4(Vol.2)) 

Preliminary evaluation of licensing issues associated with U.S.- 
sited CANDU-PHW nuclear power plants, 3:30898 (ANL-77- 
97) 

U.S. utilities may seek CANDU reactors, 3:30836 

USA/CEMENT INDUSTRY 

Industrial International Data Base. Pilot study: the cement 

industry. Final draft, for review, 3:31263 (NP-23023) 
USA/COAL RESERVES 
Reserve base of bituminous coal and anthracite for underground 
mining in the eastern United States, 3:30154 (BM-IC-8655) 
USA/COORDINATED RESEARCH PROGRAMS 
Approach to government/industry investment participation in 
12) energy projects. Report No. 1-702, 3:30017 (FE/ 
2517-2 
USA/ECONOMIC POLICY 
Economics to make policy by, 3:31117 
USA/ENERGY CONSUMPTION 
Analysis of past and expected future trends in U.S. energy 
consumption, 1947-2000, 3:31150 (BNL-50725) 
How industrial societies use energy (Comparative patterns for nine 
countries), 3:31186 (EPRI-EA-707-SY) 
United States energy scene 1976-1985, 3:31205 (CONF-770878-) 
USA/ENERGY FACILITIES 
Data bank for the geographical allocation of future U.S. energy 
supply facilities by county, 3:31120 (BNL-50754) 
USA/ENERGY SUPPLIES 
United States energy scene 1976-1985, 3:31205 (CONF-770878-) 
USA faces the energy challenge, 3:31156 
USA/FISHING INDUSTRY 
Estimating the size of juvenile fish populations in southeastern 
coastal-plain estuaries, 3:31837 
USA/GEOCHEMICAL SURVEYS 
Uranium Hydrogeochemical and Stream Sediment 
Reconnaissance in southwestern Montana, 3:30343 (LA-6981) 
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USA/GOVERNMENT POLICIES 
Evaluation of the Administration’s proposed nuclear non- 
proliferation strategy. Report to the Congress, 3:30442 (PB- 
272399 
USA/IAEA SAFEGUARDS 
Preparing the implementation of non-proliferation treaty 
safeguards in the U.S., 3:30451 
USA/METAL INDUSTRY 
Industrial International Data Base pilot study: the steel industry. 
First draft, for review, 3:31264 (NP-23048) 
USA/NATIONAL DEFENSE 
U.S. defense problem as it pertains to battlefield nuclear weapons, 
3:31714 (LA-7173-MS) 
USA/NUCLEAR INDUSTRY 
Nuclear industry chart No. 23 - USA, 3:30793 
USA/NUCLEAR POWER 
Industrial capacity is not a constraint, 3:30923 
Simulation of the nuclear power economy, 3:30924 
USA/POLLUTION REGULATIONS 
Environmental regulations pertaining to coal utilization, 3:30237 
(CONF-7710110-) 
USA/POWER GENERATION 
Applying economic efficiency criteria: the case of electric energy, 
3:3118 
USA/POWER PLANTS 
Inventory of power plants in the United States (By state within 
standard Federal Regions, using county codes), 3:31177 (DOE/ 
RA-0001) 
USA/POWER TRANSMISSION 
Applying economic efficiency criteria: the case of electric energy, 
3:31182 


USA/URANIUM 
Disturbing conflict of views on uranium supplies, 3:30337 
USSR/COAL MINES 
Safety principles in coal and shale mines, 3:30166 
USSR/ENERGY CONSUMPTION 
Methods of forecasting of scientific and technical progress in the 
production and consumption of fuel and energy resources, 
3:31162 (DOE-tr-24) 
USSR/ENERGY SOURCES 
Methods of forecasting of scientific and technical progress in the 
production and consumption of fuel and energy resources, 
3:31162 (DOE-tr-24) 
USSR/GROUND WATER 
Geochemistry of the ground water of the West Siberian 
petroleum-gas basin, 3:30246 
USSR/NATURAL GAS DEPOSITS 
Geochemistry of the ground water of the West Siberian 
troleum-gas basin, 3:30246 
USSR/OIL SHALE MINING 
Safety principles in coal and shale mines, 3:30166 
USSR/PETROLEUM DEPOSITS 
Formation of carbonate collectors of Semiluks-Bureg deposits of 
the Pripyat Downwarp, 3:30244 
Geochemistry of the ground water of the West Siberian 
petroleum-gas basin, 3:30246 
Paleogeomorphological method of the oil trap searches (with 
special reference to the Tatar vault), 3:30240 
USSR/PETROLEUM INDUSTRY 
Organization of petroleum supplies in the USSR, 3:30298 
UTAH/OIL SHALE DEPOSITS 
Oil shale programs. Seventh quarterly report, July 1977- 
September 1977, 3:30321 (SAND-78-0045) 
UWMAK REACTORS/PLASMA. SIMULATION 
Fluid simulation of large tokamak plasmas using a variable spatial 
mesh, variable time step implicit procedure, 3:32334 (UWFDM- 


201) 
UWMAK REACTORS/SUPERCONDUCTING MAGNETS 
Cryostabilization of large superconducting magnets using pool 
boiled helium II, 3:32387 
Deals magnet concept: applications and development, 3:32379 
(BNL-22594) 


Vv 


VACUUM MELTING/COMPARATIVE EVALUATIONS 
Comparison of the microstructure and mechanical properties of 
300-M steel manufactured by the vacuum arc remelt and the 
electroslag remelt processes, 3:31346 (LBL-6686) 
VACUUM SYSTEMS 
Vacuum considerations summary, 3:32450 (BNL-24029) 
VACUUM SYSTEMS/OPERATION 
oo to the pressure in an elementary vacuum system, 
31625 


VEHICLES/HYDROGEN FUELS 


VALVES/DESIGN 
Wellbore circulating valve (Patent), 3:30262 
VALVES/PERFORMANCE TESTING 
AI/LMEC experience with freeze seal and bellows seal valves 
(LMFBR), 3:30881 (TI-00-LME-014) 
VALVES/SPRINGS 
Analysis of valve springs from hydrogen compressor at Solvent 
Refined Coal Plant, Wilsonville, Alabama, 3:30096 (ORNL/ 
TM-6179) 
VAN DE GRAAFF ACCELERATORS/OPERATION 
Accelerators (ORNL), 3:31677 (ORNL-5306) 
VANADIUM/BIOLOGICAL EFFECTS 
Evaluation of trace-element interactions using cultured alveolar 
macrophages (Cadmium, mercury, sodium selenite, zinc, 
copper, vanadium), 3:31724 (CONF-760927-) 
VANADIUM/ELECTRIC CONDUCTIVITY 
Quenchability and recovery of hydrogen and deuterium in 
deformed group V metals, 3:31388 
VANADIUM/ENVIRONMENTAL EFFECTS 
Influence on man and the environment of natural radionuclides 
and heavy metals from industrial operations, 3:31809 (CONF- 
750929-) 
VANADIUM/FATIGUE 
Influence of ie on high cycle fatigue of polycrystalline 
vanadium, 3:31401 
VANADIUM/PERMEABILITY 
Experimental values on the electromigration of hydrogen in group 
V metals, 3:31389 
Isoptoe _ in electrotransport of H and D in V, Nb and Ta, 
3:31385 


VANADIUM/PHYSICAL RADIATION EFFECTS 
Exploratory experiments comparing damage effects of high- 
energy neutrons and fission-reactor neutrons in metals, 3:31418 
(UCRL-52388 
VANADIUM/SOLVENT PROPERTIES 
Quenchability and recovery of hydrogen and deuterium in 
deformed group V metals, 3:31388 
VANADIUM 51 TARGET/NEUTRON REACTIONS 
Experimental studies of (n, charged particle) cross sections, 
angular distributions and spectra with a magnetic quadrupole 
spectrometer, 3:32252 (UCRL-80235) 
VANADIUM ALLOYS/DUCTILE-BRITTLE TRANSITIONS 
Hydrogen solubility and embrittlement in Nb-V, Nb-Mo and Nb- 
Ta alloys (Nb-5 V, Nb-5 Mo, Nb-3 Ta), 3:31395 
VANADIUM ALLOYS/EMBRITTLEMENT 
Hydrogen solubility and embrittlement in Nb-V, Nb-Mo and Nb- 
Ta alloys (Nb-5 V, Nb-5 Mo, Nb-3 Ta), 3:31395 
VANPOOLING/ECONOMIC IMPACT 
Vanpool implementation manual, 3:31143 (HCP/M60437-2) 
VANPOOLING/ENERGY CONSERVATION 
Marketing plan to accelerate the use of vanpools, 3:31142 (HCP/ 
M60437-1 


-1) 
VANPOOLING/IMPLEMENTATION 
Marketing plan to accelerate the use of vanpools, 3:31142 (HCP/ 
M60437-1) 
Vanpool implementation manual, 3:31143 (HCP/M60437-2) 
VANPOOLING/PUBLIC RELATIONS 
Vanpool implementation manual, 3:31143 (HCP/M60437-2) 
VAPOR INCINERATORS 
See AFTERBURNERS 
VARIABLE STARS/ABSORPTION SPECTRA 
Comparison of Lyman alpha and Hel lambda 10830 line structure 
and variations in early-type star atmospheres. Final report, 
3:32190 (N-77-30045) 
VARIABLE STARS/EMISSION SPECTRA 
Comparison of Lyman alpha and Hel lambda 10830 line structure 
and variations in early-type star atmospheres. Final report, 
3:32190 (N-77-30045) 
VEGETABLES 
(Edible parts of plants only.) 
See also LETTUCE 
RADISHES 
SPINACH 
TOMATOES 
VEGETABLES/PRODUCTIVITY 
Yield and heavy-metal content of several vegetable species grown 
in soil amended with sewage sludge, 3:31806 (CONF-750929-) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/HYDROGEN FUELS 
Comparison of operational economics of transportation vehicles 
operated on gasoline and coal-generated hydrogen, 3:30490 





VENOMS/RADIOSENSITIVITY EFFECTS 


VENOMS/RADIOSENSITIVITY EFFECTS 
Effects of radioprotective venom of central Asian snakes and 
radiation on the adenylate cyclase system (Rats, gamma 
radiation), 3:32036 
VENTILATION/MATHEMATICAL MODELS 
Public protection strategies in the event of a nuclear reactor 
accident: multicompartment ventilation model for shelters, 
3:31549 (SAND-77-1555) 
VENTILATION SYSTEMS/ADSORBENTS 
Gas-phase adsorbents for trapping radioactive iodine and iodine 
compounds, 3:30915 (RDT-M-16-1T(12-77)) 
VERTEBRATES 
See also BIRDS 
FISHES 
VERTEBRATES/IMMUNE REACTIONS 
Applications of optimal control theory to immunology, 3:31969 
(LA-UR-78-34) 
VERTICAL AXIS TURBINES/AERODYNAMICS 
Some contributions to aerodynamic theory for vertical axis wind 
turbines, 3:30712 
VERTICAL AXIS TURBINES/SUPPORTS 
Wind driven power system (Patent), 3:30710 
VERTICAL AXIS TURBINES/TURBINE BLADES 
Wind driven power system (Patent), 3:30710 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VHTR REACTOR/COMMERCIALIZATION 
Nuclear process heat (VHTR) commercialization study. Volume 
II. Market for heat and products from the VHTR, 3:30928 (GA- 
A-14668(Vol.2)) 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VIDICONS/PERFORMANCE TESTING 
Typical vidicon responses to short-duration pulsed light and fast 
single-field readout, 3:31626 (LA-7026) 
VINOFLEX 
See POLYVINYLS 
VIRUSES 
See also BACTERIOPHAGES 
VIRUSES/THERMAL DEGRADATION 
Discovery of an agent in wastewater sludge that reduces the heat 
required to inactivate reovirus, 3:31873 
VISIBLE RADIATION/ABSORPTION SPECTROSCOPY 
Measurement of the effective stack height of plumes with LIDAR, 
3:31782 
VISIBLE RADIATION/MEASURING METHODS 
Lasers in environmental measuring techniques: lasers in air 
pollution detection, 3:31779 
VISIBLE RADIATION/SCATTERING 
Air pollution studies using lasers, 3:31780 
VITAMIN B-1 
See THIAMINE 
VITAMIN B-12/CHEMICAL REACTIONS 
Methylation of platinum by methycobalamin, 3:31905 (CONF- 
750929-) 
VITAMIN C 
See ASCORBIC ACID 
VITAMIN E/RESPONSE MODIFYING FACTORS 
PAH carcinogenesis: metabolism and tumorigenesis as effected by 
antioxidants, flavones, and synthetic steroids, 3:32061 (CONF- 
770361-) 
VITAMIN H 
See BIOTIN 
VITAMINS 
See also ASCORBIC ACID 
VITAMIN E 
VITAMINS/RADIOSENSITIVITY EFFECTS 
Effectiveness of ATP, antibiotics and vitamins during long-term 
irradiation of monkeys (Gamma radiation; kanamycin; oletetrin, 
oxacillin; ampicillin; 1 Rad per minute), 3:32031 
VOLOXIDATION PROCESS 
(Separation process designed to remove volatile fission products from 
spent LMFBR fuels.) 
VOLOXIDATION PROCESS/RESEARCH PROGRAMS 
Experimental Engineering Section semiannual progess report, 
March 1, 1976-August 31, 1976. Volume 5. Reactor programs, 
3:30369 (ORNL/TM-5865/V5) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLTMETERS/DESIGN 
Realization of a primary voltage standard based on the Josephson 
effect, 3:31533 (N-77-29421) 
VRAIN REACTOR/FUEL CYCLE 
Non-proliferation cycles: core design plan, 3:30925 (GA-A-14707) 
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VRAIN REACTOR/PRIMARY COOLANT CIRCUITS 
Fort St. Vrain Plant surveillance and testing program. Quarterly 
progress report for the period ending December 31, 1977, 
3:30830 (GA-A-14804) 
VRAIN REACTOR/REACTOR OPERATION 
Fort St. Vrain Plant surveillance and testing program. Quarterly 
progress report for the period ending December 31, 1977, 
3:30830 (GA-A-14804) 
VRAIN REACTOR/STEAM GENERATORS 
Fort St. Vrain Plant surveillance and testing program. Quarterly 
progress report for the period ending December 31, 1977, 
3:30830 (GA-A-14804) 


WwW 


W BOSON 
See INTERMEDIATE BOSONS 
WAK 
(Wiederaufarbeitungsanlage Karlsruhe.) 
WAK/PERFORMANCE 
Operating experiences in the reprocessing of LWR fuels in the 
WAK, 3:30379 (ORNL-tr-4511) 
WASHINGTON/AIR POLLUTION 
Elemental concentrations of northern hemispheric air at 
Quillayute, Washington, 3:31774 
WASHINGTON/AQUATIC ECOSYSTEMS 
Man’s impact on the Columbia River stocks of salmon, 3:31836 
WASHINGTON/COASTAL REGIONS 
Wind energy statistics for large arrays of wind turbines (Great 
Lakes and Pacific Coast regions). Annual progress report, May 
1, 1976-April 30, 1977, 3:30696 (RLO/2439-77/2) 
WASHINGTON/ENERGY SOURCE DEVELOPMENT 
Institutional constraints and opportunities. Study Module V. 
Report on Tasks 4, 5, 6, and 7. Final report, 3:31115 (PB- 
272446) 
WASTE HEAT/HEAT RECOVERY EQUIPMENT 
Waste heat recovery from high temperature reaction effluents 
(Patent), 3:31268 
WASTE HEAT UTILIZATION/HEAT RECOVERY 
EQUIPMENT 
600 kW organic Rankine cycle waste heat power conversion 
system, 3:30757 
Combined diesel-organic Rankine-cycle power plant, 3:30737 
Development status: binary Rankine cycle waste heat recovery 
system, 3:30736 
Potential for inplant generation and export of electric power in the 
chemical, petroleum refining, and paper and pulp industries, 
3:31269 
WASTE OILS/RECYCLING 
Waste oil fact sheet, 3:31272 (TID-28212) 
WASTE PROCESSING PLANTS/DESIGN 
Apparatus for disposal of solid wastes and recovery of fuel 
product therefrom (Patent), 3:30510 
WASTE PROCESSING PLANTS/MATERIALS RECOVERY 
Apparatus for disposal of solid wastes and recovery of fuel 
product therefrom (Patent), 3:30510 
WASTE PROCESSING PLANTS/SPACE HEATING 
Heat pump applications in Alaska, 3:31227 (CONF-761052-) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
WASTE PRODUCT UTILIZATION/FEASIBILITY STUDIES 
Beneficial utilization of nuclear waste: 1977, 3:30463 
WASTE PRODUCT UTILIZATION/GOVERNMENT 
POLICIES 
Impact of the Federal tax code on resource recovery. A 
condensation, 3:31125 (PB-272329) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION/CASKS 
Conceptual designs of radioactive canister transporters, 3:30390 
(Y/OWI/SUB-78/ 16538) 
WASTE TRANSPORTATION/TRANSPORTATION SYSTEMS 
Conceptual designs of radioactive canister transporters, 3:30390 
(Y/OWI/SUB-78/ 16538) 
WASTE WATER/BIOASSAY 
Static bioassay testing of Iowa Coal Beneficiation Plant magnetite- 
ek with channel catfish (Ictalurus punctatus), 3:30142 (IS- 
ICP-60) 
WASTE WATER/CHEMICAL ANALYSIS 
Manual of methods: preservation and analysis of coal gasification 
wastewaters, 3:30034 (FE-2496-8) 
WASTE WATER/CHEMICAL COMPOSITION 
Discovery of an agent in wastewater sludge that reduces the heat 
required to inactivate reovirus, 3:31873 
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WASTE WATER/CHLORINATION 
Environmental studies, 3:31869 (ORNL-5295) 
WASTE WATER/SAMPLING 
Manual of methods: preservation and analysis of coal gasification 
wastewaters, 3:30034 (FE-2496-8) 
WASTE WATER/WATER POLLUTION 
Heavy metal pollution from spillage at ore smelters and mills. 
Final report Jun 72-Oct 74, 3:31871 (PB-272639) 
ATER 


See also DRINKING WATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
METEORIC WATER 
SEAWATER 
SURFACE WATERS 
WATER/ABUNDANCE 
180, D, and H2O contents of basalts and ultramafic nodules from 
Hawaii, 3:30694 
WATER/AVAILABILITY 
National coal utilization assessment, 3:30220 (CONF-7710110-) 
WATER/CHEMICAL ANALYSIS 
— and mutagenic analysis of water samples, 3:31436 (IS-M- 
12 


WATER/CONTAMINATION 
Forms of trace elements in soils, sediments, and associated waters: 
an overview of their determination and biological availability, 
3:31854 (CONF-750929-) 
WATER/ION EXCHANGE 
Tritium waste control: April-September 1977, 3:30395 (MLM- 
2484) 
WATER/SOLAR DISTILLATION 
Technical and economic assessment of solar distillation for large 
scale —- of fresh water. Final report, 3:30623 (SAND- 
77-8176) 
WATER/VOLUME 
Increase of water volume by dissolution of methane in it, 3:30243 
WATER COOLED REACTORS 
See also ACPR REACTOR 
ATR REACTOR 
BWR TYPE REACTORS 
ETR REACTOR 
HFIR REACTOR 
JMTR REACTOR 
MTR REACTOR 
PWR TYPE REACTORS 
WATER COOLED REACTORS/CONTAINMENT SHELLS 
Computer module for one step dynamic response of an 
axisymmetric or plane linear elastic thin shell, 3:31046 (UCID- 
17730) 
WATER COOLED REACTORS/FUEL CYCLE 
Disposal of spent fuel, 3:30416 (CONF-7803 16-4) 
WATER COOLED REACTORS/FUEL ELEMENTS 
Joint program of the CEA and EDF on the behavior of fuel 
elements which have become defective or ruptured under 
normal and transient conditions. Progress report on the DMG 
program, September 1977, 3:31051 (BNWL-tr-301) 
WATER COOLED REACTORS/PRIMARY COOLANT 
CIRCUITS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 
WATER COOLED REACTORS/REACTOR ACCIDENTS 
Computer module for one step dynamic response of an 
rr ania or plane linear elastic thin shell, 3:31046 (UCID- 
17730 
WATER COOLED REACTORS/REACTOR KINETICS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 
WATER COOLED REACTORS/STEAM SYSTEMS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 
WATER MODERATED REACTORS 
See also ACPR REACTOR 
ATR REACTOR 
BWR TYPE REACTORS 
ETR REACTOR 
HFIR REACTOR 
JMTR REACTOR 
MTR REACTOR 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/PRIMARY COOLANT 
CIRCUITS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 


WELDING RODS/SPECIFICATIONS 


WATER MODERATED REACTORS/REACTOR KINETICS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 
WATER MODERATED REACTORS/STEAM SYSTEMS 
Heterogeneous gas core reactor and dual fluid closed cycle power 
conversion system. Final report, April 15, 1977-December 31, 
1977, 3:30817 (ORO/5546-1) 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 
Demonstration of pollution effects in aquatic microcosms, 3:32095 
WATER POLLUTION/MEETINGS 
Biological implications of metals in the environment. ERDA 
Symposium Series No. 42, 3:31721 (CONF-750929-) 
WATER POLLUTION/MONITORING 
Atmospheric enhancement of metal deposition in Adirondack lake 
sediments. Technical completion report, 3:31741 (PB-272730) 
WATER POLLUTION MONITORS/DESIGN 
Environmental studies (Chemical oxygen demand monitor; flow 
fluorometer), 3:31869 (ORNL-5295) 
WATER POLLUTION MONITORS/TECHNOLOGY 
ASSESSMENT 
Instrumentation development, 3:31737 (LBL-5299) 
WATER QUALITY/MANAGEMENT 
Multiple objectives in environmental protection programs. 
Working Paper 33, 3:31828 (NP-22750) 
Water quality guidelines for acid mine drainage and strip mine 
areas in Iowa, 3:30140 (IS-ICP-56) 
WATER QUALITY/POLLUTION REGULATIONS 
Environmental regulations pertaining to coal utilization, 3:30237 
(CONF-7710110-) 
WATER RESERVOIRS/FISHES 
Prediction of fish biomass, harvest and prey-predator relations in 
reservoirs, 3:31845 
WATER RESERVOIRS/RECREATIONAL AREAS 
Prediction of fish biomass, harvest and prey-predator relations in 
reservoirs, 3:31845 
WATER VAPOR/METALLURGICAL EFFECTS 
Effect of P/sub H2O/ in the annealing atmosphere on the diameter 
of helical dislocations in a quenched aluminum-10 atomic 
percent zinc alloy (Importance of H produced in Al + H2O 
reaction), 3:31403 
WATERFLOODING/ADDITIVES 
Sulfonate water flood additives and method of using same 
(Patent), 3:30264 
WATERSHEDS/NUTRIENTS 
Nutrient discharge from Walker Branch Watershed (N, P, K, Ca, 
Mg, Na, S), 3:31822 (CONF-770209-7) 
WATERSHEDS/WATER POLLUTION 
Surface mine pollution abatement and land use impact 
investigation. Volume III. Considerations of post mining land 
use, mine inventory and abatement plan for the quicksand 
watershed. Final report, 3:30148 (PB-272961) 
WAVE ENERGY CONVERTERS 
Transducer for conversion of sea water-energy (Patent), 3:30695 
WAVE PROPAGATION/TIME DEPENDENCE 
Plane shock wave studies of geologic media, 3:32185 (UCRL- 
52357) 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK INTERACTIONS/REVIEWS 
Weak interaction experiment and theory, 3:32231 (BNL-50598) 
WEATHER/FORECASTING 
Effects of mesoscale weather disturbances on contamination 
concentrations. Fourth technical progress report, August 1, 
1976-October 31, 1977, 3:31731 (COO-2360-5) 
WEATHER/REGIONAL ANALYSIS 
Effects of mesoscale weather disturbances on contamination 
concentrations. Fourth technical progress report, August 1, 
1976-October 31, 1977, 3:31731 (COO-2360-5) 
WEATHERSTRIPPING/COST BENEFIT ANALYSIS 
Weatherization program: a policy perspective. Final report, 
3:31144 (PB-272627) 
WEATHERSTRIPPING/EMPLOYMENT 
Weatherization program in Region III: a management study. Final 
report, 3:31145 (PB-272628) 
WEATHERSTRIPPING/GOVERNMENT POLICIES 
Weatherization program: a policy perspective. Final report, 
3:31144 (PB-272627) 
Weatherization program in Region III: a management study. Final 
report, 3:31145 (PB-272628) 
WELDED JOINTS/ULTRASONIC TESTING 
al out faults in pipeline welding underwater offshore, 
:31654 
WELDING RODS/SPECIFICATIONS 
Bare low-alloy steel electrodes and fluxes for submerged arc 
welding (ASME SFA-5.23 with additional requirements), 
3:31344 (RDT-M-1-22T(11-77)) 





WELDS 


LDS 

See WELDED JOINTS 
WELL DRILLING 

See also DRILLS 
WELL DRILLING/DRILLS 

Drilling research and development in the United States, 3:30266 

WELL ING 

See also SONIC LOGGING 
WELL LOGGING/AMPLIFIERS 

Development of a prototype high temperature amplifier for 
geothermal well logging. Final report, 3:30662 (NP-23051) 

WELL LOGGING/DATA ACQUISITION SYSTEMS 

Application of the microprocessor and microcomputer to down 
hole telemetry and data acquisition for oil well logging 
equipment, 3:30242 

WELL LOGGING/EQUIPMENT 

Development of a prototype high temperature amplifier for 

geothermal well logging. Final report, 3:30662 (NP-23051) 
WELL LOGGING/MICROELE ONIC CIRCUITS 
Aluminum wire to thick film connection [for] high temperature 
operation, 3:30663 (SAND-77-1711C) 
WELL LOGGING/RESEARCH PROGRAMS 
Western gas sands ee — — 3:30300 (NVO/0655-100) 
WELL LOGGING 
Problems related to the o 3 ~~ in the field of 
geothermal research, 3:30661 (NP-22806) 
WELL STIMULATION 
See also HYDRAULIC FRACTURING 
WELL STIMULATION/RESEARCH PROGRAMS 
LLL Gas Stimulation Program. Quarterly ra ress report, 
October-December 1977, 3:30310 (UCRL-50036-77-4) 
WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/TOOLS 

Well setting tool (Patent), 3:30263 

Well tool adapted to be locked within and sealed with respect to 
the bore of the well conduit (Patent), 3:31567 

WENDELSTEIN-7 STELLARATOR/CIRCUIT BREAKERS 

LMPYV circuit breakers: operation of a 15-kA unit with 
Wendelstein VII A, and laboratory tests of the next breaker 
generation, 3:32429 

WENDELSTEIN-7 STELLARATOR/GETTERS 

Investigation of titanium getter pumps for a neutral injection beam 

line, 3:32491 
WEST VALLEY PROCESSING PLANT/SEISMIC EFFECTS 

Summary of the seismic analyses of the Nuclear Fuel Services 
Reprocessing Plant at West Valley, New York, 3:30366 (LA- 
7185-MS) 

WEST VIRGINIA/COAL MINES 

Underground mine drainage control Snowy Creek-Laurel Run, 
West Virginia, —— study. Report for Jul 73-Mar 77, 
3:30144 (PB-27260 

WHEAT/RADIONUCLIDE KINETICS 
= distribution of Tc in higher plants, 3:32055 (CONF- 
-) 
WHITE RIVER/FLOOD CONTROL 

Water resource appraisals for hydroelectric licensing, Upper 
White River Basin, Missouri-Arkansas. Planning status report, 
3:30513 (TID-28199) 

WIND/SIMULATION 

Numerical simulation of wind forces on structures, 3:31514 (LA- 
UR-77-2826) 

WIND POWER/AVAILABILITY 

Wind energy statistics for large arrays of wind turbines (Great 
Lakes and Pacific Coast regions). Annual progress report, May 
1, 1976-April 30, 1977, 3:30696 (RLO/2439-77/2) 

WIND POWER/BIBLIOGRAPHIES 

Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, January-March 1977 (240 citations), 3:30518 
(TAC-STPG-77-001) 

WIND POWER PLANTS/DESIGN 

Design study of wind turbines: 50 kW to 3000 kW for electric 
utility applications. Volume II. Analysis and design, 3:30703 
(ERDA/NASA/9403-76/2) 

WIND POWER PLANTS/ECONOMICS 

Design study of wind turbines: 50 kW to 3000 kW for electric 
utility applications. Volume III. Supplementary design and 
analysis tasks, 3:30698 (ERDA/NASA/9403-76/3) 

Design study of wind turbines: 50 kW to 3000 kW for electric 
utility applications. Volume II. Analysis and design, 3:30703 
(ERDA/NASA/9403-76/2) 

Role of wind power in electric utilities, 3:30697 (BNL-50736) 

WIND POWER PLANTS/EFFICIENCY 

Design study of wind turbines: 50 kW to 3000 kW for electric 
utility applications. Volume III. Supplementary design and 
analysis tasks, 3:30698 (ERDA/NASA/9403-76/3) 
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WIND POWER PLANTS/HEALTH HAZARDS 
Solar energy research at Sandia Laboratories and its effects on 
health and safety, 3:30525 (SAND-77-1412) 
WIND POWER PLANTS/POWER SYSTEMS 
Role of wind power in electric = 3:30697 (BNL-50736) 
WIND POWER PLANTS/REVIEW 
Survey of the emerging solar energy caaaie 3:30520 
WIND POWER PLANTS/SPECIFICATIONS 
Design study of wind turbines: 50 kW to 3000 kW for electric 
utility applications. Volume III. Sup ey design and 
analysis a 3:30698 (ERDA/NASA/9403-76/3) 
WIND TURBINES 
See also DIFF USER AUGMENTED TURBINES 
VERTICAL AXIS TURBINES 
Assessment of wind-powered generators for navigational aids, 
3:30699 
Design and operational evaluation of a 25 kW wind turbine 
generator for residential heating applications, 3:30700 
Segmented and self-adjusting wind turbine rotors, 3:30715 
wl TURBINES/AERODYNAMICS 
Two general methods for the unsteady aerodynamic analysis of 
horizontal-axis windmills, 3:30711 
WIND TURBINES/COMPRESSED AIR ENERGY STORAGE 
Energy storage and conversion technique and apparatus (Patent), 
3:30717 


WIND TURBINES/CONTROL SYSTEMS 
Wind electric plant (Patent), 3:30706 
WIND TURBINES/ECONOMICS 
Experimental evaluation of a solar/wind-powered space heating 
and hot water heating system in the Pacific Northwest, 3:30615 
WIND TURBINES/ENERGY STORAGE 
Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume III. Wind 
conversion systems with energy storage. Final report, 3:30716 
(TID-28287/3) 
— of mechanical energy storage for solar systems, 
31 


WIND TURBINES/FARMS 
Wind-powered hydrogen electric systems for farm and rural use. 
Final report, May-December 1975, 3:30701 (NSF/RA-760184) 
WIND TURBINES/FEASIBILITY STUDIES 
Wind-powered hydrogen electric systems for farm and rural use. 
Final report, May-December 1975, 3:30701 (NSF/RA-760184) 
WIND TURBINES/GEARS 
Wind electric plant (Patent), 3:30706 
WIND TURBINES/MODIFICATIONS 
Experimental data and theoretical analysis of an operating 100 kW 
wind turbine (NASA), 3:30702 (DOE/NASA/1028-78/15) 
WIND TURBINES/PERFORMANCE 
Experimental evaluation of a solar/wind-powered space heating 
and hot water heating system in the Pacific Northwest, 3:30615 
Experimental data and theoretical analysis of an operating 100 kW 
wind turbine (Mod-O turbine), 3:30713 
Experimental data and theoretical analysis of an operating 100 kW 
wind turbine (NASA), 3:30702 (DOE/NASA/1028-78/15) 
WIND TURBINES/POWER GENERATION 
Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume III. Wind 
conversion systems with energy storage. Final report, 3:30716 
(TID-28287/3) 
Wind-powered hydrogen electric systems for farm and rural use. 
Final report, May-December 1975, 3:30701 (NSF/RA-760184) 
WIND TURBINES/SUPPORTS 
Wind powered electrical generating plant (Patent), 3:30707 
WIND TURBINES/TURBINE BLADES 
Multivane windmill (Patent), 3:30708 
WINDOWS/SPECTRALLY SELECTIVE SURFACES 
Transparent panel having high reflectivity for solar radiation and 
a method for preparing same (Patent), 3:30614 
WINE 
See BEVERAGES 
WINKLER PROCESS/PRESSURE DEPENDENCE 
Winkler eo for clean fuels from coal, 3:30066 
WINKLER PROCESS/WASTE HEAT UTILIZATION 
Winkler technology for clean fuels from coal, 3:30066 
WOOD/COMBUSTION PROPERTIES 
Feasibility of generating steam in West Alabama using wood as a 
fuel. Veteran’s Administration Hospital. Final report, 3:30509 
(PB-272744) 
WORKERS 
See PERSONNEL 
WORKING CONDITIONS 
Most rational basis for air sampling programs, 3:31755 
WORKING FLUIDS/THERMODYNAMIC PROPERTIES 
Minutes: sixth meeting of the centers for the analysis of thermal/ 
mechanical energy conversion concepts, 3:30671 (COO-4051-9) 
WWR-S-BUCHAR REACTOR/POWER DISTRIBUTION 
Determination of power distribution in the IRT-M modified core 
of the VVR-S reactor by using an experimental bundle, 3:30975 
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WYHL-1 REACTOR/REACTOR LICENSING 
Decision against Wyhl nuclear power plant, 3:30820 
WYOMING/COAL DEPOSITS 
Preliminary report on 1976 drilling of coals in Campbell and 
Sheridan counties, Wyoming; and Big Horn, Dawson, McCone, 
Richland, Roosevelt, Rosebud, Sheridan, and Wibaux counties, 
Montana, 3:30156 (USGS-OFR-77-283) 
WYOMING/COAL INDUSTRY 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Final report, Parts 
I and II, 3:30225 (NP-23025) 
WYOMING /OIL SHALE DEPOSITS 
Oil shale programs. Seventh quarterly report, July 1977- 
September 1977, 3:30321 (SAND-78-0045) 
WYOMING/URANIUM DEPOSITS 
Uranium abundances and distribution in associated glassy and 
crystalline rhyolites of the western United States, 3:30336 


a 


XENOTIME/QUANTITATIVE CHEMICAL ANALYSIS 
Spectrophotometric determination of thorium in xenotime with 
arsenazo III, 3:31445 (ORNL-tr-4586) 
X-RAY FLUORESCENCE ANALYSIS/MEASURING METHODS 
Instrumentation development, 3:31737 (LBL-5299) 
X-RAY LASERS/DESIGN 
Physics design of a soft x-ray laser experiment, 3:31574 (UCRL- 
79131) 
X-RAY RADIOGRAPHY/EQUIPMENT 
Method and apparatus for the radiographic inspection of tubes 
(Patent), 3:31621 
X-ray or gamma-ray examination device for moving objects 
(Patent; for luggage and other objects), 3:31620 
X-RAY RADIOGRAPHY/PERFORMANCE 
Application of coded source x-radiography to the observation of 
nuclear fuel motion (LMFBR), 3:30880 (SAND-77-1724) 
X-RAY SPECTRA/DATA ANALYSIS 
Analyzing x-ray valence band spectra by mathematical methods. 
Discussion and investigation of noise reduction, differentiation, 
and deconvolution of spectra, 3:31444 (UCRL-Trans-11326) 
X-RAY SPECTROMETERS 
Visualization of fly-ash particles in macrophages using color x-ray 
mapping, 3:31924 (CONF-760927-) 
X-RAY SPECTROMETERS/DESIGN 
Instrumentation development, 3:31737 (LBL-5299) 
XYLENES/PRODUCTION 
Processing heavy reformate feedstock (Patent), 3:30270 


Y 


YANG-MILLS THEORY/EUCLIDEAN SPACE 

Classical and semi-classical solutions of the Yang-Mills theory 

(Review), 3:32237 (BNL-23772) 
YANG-MILLS THEOR Y/MINKOWSKI SPACE 

Classical and semi-classical solutions of the Yang-Mills theory 
(Review), 3:32237 (BNL-23772) 

YAYOI REACTOR/PILE OSCILLATION TECHNIQUES 

Characteristics of YAYOI pulse operation by reactivity insertion 
with R-pulser, 3:30981 

YEASTS 
See also SACCHAROMYCES 
YEASTS/BIOLOGICAL ADAPTATION 

— and some characteristics of cadmium-resistant yeast, 

3:32073 
YEASTS/BIOLOGICAL RADIATION EFFECTS 

Radiobiology, 3:32010 (DOE-tr-4/5) 

Role of ploidy in radiosensitivity of cells (experiments on yeast 
organisms of different species and genotypes) (Alpha particles, 
gamma radiation), 3:31994 

Sensitivity of yeast cells to concurrent effect of ionizing radiation 
and high temperature (Gamma radiation), 3:31996 

YEASTS/INACTIVATION 

“Biostack-2” experiment. Report 2. Inactivation of cells in yeast 
colonies under the influence of heavy ions of galactic cosmic 
radiation (Saccharomyces ellipsoides), 3:31995 

YEASTS/RADIATION INJURIES 

“Biostack-2” experiment. Report 2. Inactivation of cells in yeast 
colonies under the influence of heavy ions of galactic cosmic 
radiation (Saccharomyces ellipsoides), 3:31995 


ZINC/UPTAKE 


YEASTS/SURVIVAL CURVES 
Sensitivity of yeast cells to concurrent effect of ionizing radiation 
and high temperature (Gamma radiation), 3:31996 
YTTERBIUM 168/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation measurements of reduced E2 and E4 
transition matrix elements in 15° 5*Dy, 16 164Er, and 1 Yb, 
3:32276 (ORNL-5306) 
YTTERBIUM 169/PHAGOCYTOSIS 
In vitro phagocytosis of respirable-sized monodisperse particles by 
alveolar macrophages (Rabbits, 7°°Pu, 1®°Yb), 3:32052 (CONF- 
760927-) 
YTTRIUM 90/METABOLISM 
Effect of carrier and of the metal/chelate molar ratio on the 
metabolism of radioactive yttrium (Mice), 3:32050 (CONF- 
750929-) 
YTTRIUM 91/METABOLISM 
Effect of carrier and of the metal/chelate molar ratio on the 
metabolism of radioactive yttrium (Mice), 3:32050 (CONF- 
750929-) 
YTTRIUM ALLOYS/NEUTRON DIFFRACTION 
Neutron scattering, 3:31351 (ORNL-5328) 


Z 


ZEA MAYS 
See MAIZE 
ZERO GRADIENT SYNCHROTRON 
See ZGS 
ZGS 
(12.7-GeV protron synchrotron at Argonne.) 
ZGS/POLARIZED BEAMS 

Report of working group on accelerator problems, 3:31674 (BNL- 

23673 
ZINC/ABUNDANCE 

Dynamics of zinc content of central nervous system tissues of 

irradiated rabbits (X radiation), 3:32021 
ZINC/ACTIVATION ANALYSIS 

Metals in the water, sediments, and biota of the Haw and New 

Hope Rivers, North Carolina, 3:31870 (PB-272629) 
ZINC/BIOLOGICAL ACCUMULATION 

Diatomaceous algae, 3:32099 (ORNL-tr-4515) 

Trace metal content of plankton and zooplankton collected from 
the New York Bight and Long Island Sound, 3:32076 

ZINC/BIOLOGICAL EFFECTS 

Assay of sperm motility to study the effects of metal ions, 3:32100 
(CONF-750929-) 

Diatomaceous algae, 3:32099 (ORNL-tr-4515) 

Evaluation of trace-element interactions using cultured alveolar 
macrophages (Cadmium, mercury, sodium selenite, zinc, 
copper, vanadium), 3:31724 (CONF-760927-) 

Interactions of cadmium with copper, zinc, and iron in different 
organs and tissues of the rat, 3:32158 

Root growth and heavy metal uptake by three graminaceous 
plants in differentially limed layers of an acid, minespoil- 
contamination soil, 3:32087 

Toxic interactions among Pb, Zn, and Cd with varying levels of 
dietary Ca and vitamin D: hematological system, 3:32130 

ZINC/ECOLOGICAL CONCENTRATION 

Distribution of metals in lake sediments of the Adirondack Region 
of New York State, 3:31855 (CONF-750929-) 

Geochemical distribution of selected trace metals in San Francisco 
Bay sediments, 3:31860 (CONF-750929-) 

Heavy metal accumulation in the sediments of a Washington lake, 
3:31876 

Trace metals in ecosystems: relationships of the residues of 
copper, molybdenum, selenium, and zinc in animal tissues to 
those in vegetation and soil in the surrounding environment, 
3:31808 (CONF-750929-) 

ZINC/HOMEOSTASIS 

Serum-copper and serum-zinc levels in dogs and humans with 

neoplasia, 3:31944 (CONF-750929-) 
ZINC/SOIL CHEMISTRY 

Specific adsorption of zinc and cadmium by iron and aluminum 

hydrous oxides, 3:31803 (CONF-750929-) 
ZINC/TOXICITY 

CdO toxicity: macromolecular binding of cadmium, zinc, and 
copper in the fibrotic rat lung, 3:32110 (CONF-750929-) 

Dose-response curves for lettuce subjected to acute toxic levels of 
copper and zinc, 3:31942 (CONF-750929-) 

ZINC/UPTAKE 

Crop uptake of heavy-metal contaminants in fertilizers, 3:31976 
(CONF-750929-) 

Mathematical model to simulate metal uptake by plants growing in 
soil, 3:31941 (CONF-750929-) 








ZINC 64/ENERGY-LEVEL TRANSITIONS 


ZINC 64/ENERGY-LEVEL TRANSITIONS 
HANI states in **Zn (J, 7, lifetimes, branching ratios), 3:32259 
ORNL-5306 


ZINC 64/HIGH SPIN STATES 
igh- oy states in **Zn (J, 7, lifetimes, branching ratios), 3:32259 


ORNL-5306) 
ZINC 65/BIOLOGICAL ACCUMULATION 
Availability of sediment-bound cobalt, silver, and zinc to a 
deposit-feeding clam (®Co, /sup 110m/Ag, **Zn, Macoma 
thica), 3:31886 (CONF-750929-) 
ZINC 65/DISTRIBUTION FUNCTIONS 
Behaviors of radionuclides in wet underground soil, 3:30435 
(ORNL-tr-4595) 
ZINC 65/ENVIRONMENTAL EFFECTS 
Radionuclides in Canada goose eggs, 3:31887 (CONF-750929-) 
ZINC ALLOYS/ANNEALING 
Effect of P/sub H2O/ in the annealing atmosphere on the diameter 
of helical dislocations in a quenched aluminum-10 atomic 
percent zinc alloy (Importance of H produced in Al + HzO 
reaction), 3:31403 
ZINC ALLOYS/CORROSION 
Fatigue behavior of high strength aluminum alloys under cathodic 
charging conditions (Al 7075 and Al-5.5 Zn-2.5 Mg-1.5 Cu), 


ZINC ALLOYS/DISLOCATIONS 
Effect of P/sub H2O/ in the annealing atmosphere on the diameter 
of helical dislocations in a quenched aluminum-10 atomic 
percent zinc alloy (Importance of H produced in Al + H2O 
reaction), 3:31403 
ZINC ALLOYS/FATIGUE 
Fatigue behavior of high wo aluminum alloys under cathodic 
ro wy conditions (Al 7075 and Al-5.5 Zn-2.5 Mg-1.5 Cu), 


ZINC CHLORIDES/CATALYTIC EFFECTS 
Hydrogenolysis of a sub-bituminous coal with molten zinc 
chloride solutions, 3:30092 (LBL-5948) 
ZINC IONS/BIOLOGICAL EFFECTS 
Effects of pesticides, polychlorinated biphenyls and metals on the 
rowth and reproduction of Acanthamoeba castellanii, 3:32075 
ZIN IONS/EMISSION SPECTRA 
Density sensitive lines from selected members of the sodium-like 
isoelectronic sequence, 3:32323 (NRL-MR-3682) 
ZINC-CHLORINE BATTERIES/ANODES 
Method for mechanically recharging, refueling a metal halide 
energy system (Patent; metal particles contained in soluble 
resin), 3:31093 
ZINC-CHLORINE BATTERIES/DESIGN 
Pump battery system (Patent; variable circulation of electrolyte 
between anode or cathode compartment and reservoir), 3:31080 
‘rt o— energy storage device (Patent; metal/ 
en 107 
ZINC-CHLORINE BATTERIES/ELECTROLYTES 
Two phase electrolytes used as halogen traps in metal halogen 
secondary cells and batteries (Patent), 3:31095 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION STATION UNIT-2 
See ZION-2 REACTOR 
ZION-1 REACTOR/LOSS OF COOLANT 
LOCA analyses quarterly report, April-June 1977, 3:31039 
(SAND-77-1530) 
ZION-2 REACTOR/LOSS OF COOLANT 
LOCA analyses quarterly report, April-June 1977, 3:31039 
(SAND.77.1530) 
ZIRCALOY/OXIDATION 
Assessment of oxygen diffusion during UO2-Zircaloy interaction 
(PWR), 3:30819 (TREE-NUREG-1192) 
ZIRCALOY 2/MECHANICAL PROPERTIES 
Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3: 30991 (ANL-78-3) 
ZIRCALOY 2/OXIDATION 
Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3: 30991 (ANL-78-3) 
ZIRCALOY 4/M ANICAL pa ce 
Light-water-reactor safety research program: quarterly progress 
report, July-September 1977, 3: 30991 (ANL-78-3) 
ZIRCALOY 4/0X DATION 
Light-water-reactor safety research Fry re quarterly progress 
amtnainate July-September 1977, 3:30991 (ANL-78-3) 
ERMEABILITY 


Use of palladium to remove hydrogen from zirconium, 3:31370 
ZIRCO 90 TARGET/PION PLUS REACTIONS 
a* -nucleus elastic scattering at low energies (50-MeV differential 
cross sections), 3:32244 (ORNL-5306) 
ZIRCONIUM 94 TARGET/NEON 20 REACTIONS 
Deeply inelastic and other reactions of ?°Ne with “*Ti and Zr, 
3:32262 (ORNL-5306) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
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ZIRCONIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Exploratory experiments comparing damage effects of high- 
energy neutrons and fission-reactor neutrons in metals, 3:31418 
(UCRL-52388 
ZIRCONIUM BASE ALLOYS 
See also ZIRCALOY 
ZIRCONIUM BASE ALLOYS/EMBRITTLEMENT 
Acoustic emission during delayed hydrogen cracking in Zr-2.5 
WT% Nb alloy, 3:31400 
Crack initiation in cold-worked Zr-2.5 WT% Nb by delayed 
hydrogen cracking, 3:31399 
Effect of stress and thermal cycling on hydride reorientation and 
slow crack growth in zirconium alloys (Zr-2.5% Nb), 3:31398 
Mechanism of hydrogen-induced delayed cracking in zirconium 
alloys (Zr-2.5% Nb), 3:31397 
ZIRCONIUM BASE ALLOYS/FABRICATION 
High strength Sn-Mo-Nb-Zr alloy tubes and method of making 
same (Patent; 2.5 to 4.0 wt% Sr, 0.5 to 1.5% Mo, 0.5 to 1.5% 
Nb, bal Zr), 3:31349 
ZIRCONIUM BASE ALLOYS/PHASE STUDIES 
Hydrogen in the ZrRh system, 3:31372 
ZIRCONIUM BASE ALLOYS/SOLVENT PROPERTIES 
Hydrogen in the ZrRh system, 3:31372 
ZIRCONIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Hydrogen in the ZrRh system, 3:31372 
ZIRCONIUM HYDRIDES/PHYSICAL PROPERTIES 
Shielding and control materials for the gas-cooled fast breeder 
reactor, 3:30862 (GA-A-14478) 
ZOOPLANKTON 
See also CRUSTACEANS 
DAPHNIA 
ZOOPLANKTON/NUTRIENTS 
Effects of energy related activities on the plankton of the 
Chesapeake Bay. Section 1. Progress report, 1 August 1976-30 
September 1977, 3:31868 (COO-3279-26) 
ZOOPLANKTON/SAMPLING 
Quality of inferences concerning the effects of nuclear power 
plants on the environment, 3:31843 
ZPPR REACTOR/REACTOR OPERATION 
Analysis of the ZPPR-7 critical experiments, 3:30856 (CRBRP- 
GEFR-00025 


Reactor development program. Progress report, November 1977, 
3:30844 (ANL-RDP-65) 

Reactor development program progress report, December 1977, 
3:30992 (ANL-RDP-66) 
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. NTIS, PC A03/MF A0O1 


. NTIS, PC A05/MF AO1 
. NTIS, PC A08/MF A0O1 


. NTIS, PC A08/MF A0O1 


. NTIS, PC A04/MF A0O1 
. NTIS, PC All/MF AOl1 
. NTIS, PC Al2/MF A0O1 


. NTIS, PC A04/MF A0O1 
. NTIS, PC A08/MF A0O1 


. NTIS, PC A10/MF AOI 
Dep. NTIS, PC A18/MF AOI 
Dep. NTIS, PC A05S/MF AO 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A08/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF AOI 


Dep. NTIS, PC A21/MF AOl1 


California Inst. of Tech., 
Pasadena 


AT 

Dep. NTIS, PC A05/MF A0O1 
Dep. NTIS, PC A05/MF A0O1 
Dep. NTIS, PC A03/MF A0O1 


Dep. NTIS, PC A04/MF AO1 


Dep. NTIS, PC Al4/MF A0O1 
Dep. NTIS, PC A04/MF A0O1 


Dep. NTIS, PC E 04/MF A0O1 
See N-77-29195 


Office for Official Publications 
of the European Communities, 
Luxembourg 


Dep. NTIS, PC A09/MF AO1 
Dep. NTIS, PC A05/MF A0O1 


See TID-27701/5 
AT 


Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A04/MF AOl1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A06/MF AOl1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A06/MF A0O1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A07/MF AOl1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A08/MF AO1 
Dep. NTIS, PC A03/MF AOl1 
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HCP/D6540- 
Availability 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC Al6/MF AO 
Dep. NTIS, PC A21/MF AO 
Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC A08/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A03/MF A01 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF A01 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF A01 


Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF A0O1 


See PB-272449 
See PB-272068 


See PB-273496 

Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A07/MF A0O1 
GPO, $0.75 


GPO 
GPO 


Dep. NTIS, PC A08/MF AOI 
Dep. NTIS, PC A19/MF AOI 
Dep. NTIS, PC A17/MF AO 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A08/MF AO 
Dep. NTIS, PC A08/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC All/MF AO 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A07/MF AOI 
Dep. NTIS, PC A0S/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A10/MF AO 
Dep. NTIS, PC A08/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 


See ERDA/NASA/9403-76/2 
See ERDA/NASA/9403-76/3 
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AT 

AT 

AT 

AT 

AT 

AT 

Dep. NTIS, PC A04/MF A01 
Dep. NTIS, PC A02/MF AOI 
GJO, $15.00 

Dep. NTIS, PC A06/MF AOI 


Dep. NTIS, PC A12/MF AO1 
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Availability 


Dep. NTIS, PC A04/MF AOl1 


. NTIS, PC A03/MF AO1 
. NTIS, PC A03/MF A0O1 


. NTIS, PC A04/MF AO1 


. NTIS, PC A05/MF AO1 
. NTIS, PC A06/MF AO1 


. NTIS, PC Al6/MF A0O1 


. NTIS, PC A04/MF AO1 
. NTIS, PC A03/MF AOl1 


. NTIS, MF AO1 
. NTIS, PC A20/MF A0O1 
. NTIS, PC A03/MF AO1 


. NTIS, PC A03/MF A0O1 
. NTIS, MF AO1 
. NTIS, PC A03/MF AO1 
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Dep. NTIS, MF AO1 

Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
AT 


Dep. NTIS (US Sales Only), 
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Dep. NTIS (US Sales Only), 
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Dep. NTIS, PC A04/MF AO1 
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Dep. NTIS, PC A03/MF AO1 
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Availability 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A09/MF AOI 
Dep. NTIS, PC A07/MF AO 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF AO1 


Dep. NTIS, PC A02/MF AO1 
See N-77-29491 


Dep. NTIS (US Sales Only), 
PC A13/MF AOl 
Dep. NTIS (US Sales Only), 
PC A15/MF AOl 
Dep. NTIS (US Sales Only), 
PC A04/MF AOl1 
Dep. NTIS (US Sales Only), 
PC A04/MF A0O1 
Dep. NTIS (US Sales Only), 
PC A03/MF AOI 
Dep. NTIS (US Sales Only), 
PC A04/MF AOl1 
Dep. NTIS (US Sales Only), 
PC A03/MF AO1 
Dep. NTIS (US Sales Only), 
PC A06/MF A0O1 
Dep. NTIS (US Sales Only), 
PC A03/MF AOl1 
Dep. NTIS (US Sales Only), 
PC A03/MF AOl 


Joint Inst. for Nuclear 
Research, Dubna, USSR 


See N-77-14429 


Dep. NTIS (US Sales Only), 
PC A05/MF AO1 


Dep. NTIS, PC A04/MF AO1 


Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A07/MF AOl1 
Dep. NTIS, PC A08/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC Al1l/MF AOl1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A07/MF AO1 
. NTIS, PC A06/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A13/MF AOl 
. NTIS, PC A02/MF AO1 
. NTIS, PC A06/MF A0O1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A03/MF AOl1 


. NTIS, PC A02/MF AOl1 
. NTIS, PC A03/MF A01 
. NTIS, MF AOl 

. NTIS, PC A02/MF AOl1 


. NTIS, PC A04/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, MF AO1 

. NTIS, PC A02/MF AO1 
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Availability 


NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 

. NTIS, PC A02/MF AOl1 


. NTIS, PC A08/MF AO1 
. NTIS, PC A05/MF A01 
. NTIS, PC A05/MF A01 
. NTIS, PC Al4/MF A0Ol 
. NTIS, PC A09/MF AOl1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AOl 
. NTIS, PC A02/MF A0Ol1 
. NTIS, PC A03/MF A0Ol 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A05/MF A01 
. NTIS, PC A02/MF A0O1 
. NTIS PC A03/MF AOl 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF AOl 
. NTIS, PC A03/MF A0O1 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A03/MF A0O1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A02/MF AOl1 


See PB-272407 
See N-77-31069 
AT 


Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 


AT 
Dep. NTIS, PC A03/MF AOl1 
See PB-272604 


Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AOI 


Dep. NTIS, MF AOl 

Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC Al4/MF AO 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, MF AOl 

Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A02/MF AO1 


See N-77-30617 

See N-77-30367 

See N-77-29606 

See N-77-29946 

Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
See COO-2250-26 

See PB-272584 
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Availability 


NTIS PCA03/MF A0O1 
NTIS PCA02/MF A0O1 
NTIS PCA05/MF A0O1 
NTIS PCA03/MF A0O1 
NTIS PCA03/MF A0Ol1 
NTIS PCA05/MF A0O1 
NTIS PCA04/MF A0O1 
NTIS PCA02/MF A0O1 
NTIS PCA10/MF A0O1 
NTIS PCA04/MF A0O1 
NTIS PCA02/MF A0O1 
NTIS PCA03/MF A0O1 
NTIS PCA07/MF A0O1 
NTIS PCA02/MF AOl1 
NTIS PCA02/MF AO1 
NTIS PCA04/MF A0O1 
NTIS PCA05/MF A0O1 
NTIS PCA04/MF A0O1 
NTIS PCA04/MF A0O1 
NTIS PCA06/MF A0O1 
NTIS PCA05/MF A0O1 
NTIS PCA07/MF AO1 
NTIS PCA02/MF AO1 
NTIS PCA03/MF A0O1 
NTIS PCA07/MF A0O1 
NTIS PCA04/MF A0O1 
NTIS PCA0S5/MF A0O1 
NTIS PCA03/MF AOl1 
NTIS PCA04/MF A0O1 
NTIS PCA06/MF AO1 
NTIS PCA02/MF A0O1 
NTIS PCA03/MF AO1 


See N-77-29606 

See N-77-29946 

See ERDA/NASA/9403-76/2 
See ERDA/NASA/9403-76/3 
See CONS/9416-1 

See N-77-30610 

See CONS/0064-1 

See N-77-29604 

See N-77-14429 

See N-77-30612 

See N-77-31069 

See N-77-30985 

See N-77-30143 

See N-77-30615 

See N-77-30045 

See N-77-30407 

See N-77-30618 

See N-77-30181 

See N-77-30456 


See DOE/NASA/1028-78/15 
See N-77-30680 


See N-77-29607 
See N-77-31067 
See N-77-31054 
See N-7731057 

See N-77-31062 
See N-7731063 

See N-77-30687 
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Dep. NTIS, MF AO1 

Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A04/MF AOI 
AT 

AT 


Westinghouse Electric Corp., 
Pittsburgh 


Dep. NTIS, PC A02/MF A0O1 
See AD-A-045011 


New Mexico State Univ., Las 
Cruces 


See PB-272791 


TIC 


See N-77-31054 
See N-77-30687 
See N-7731063 
See N-77-31062 
See N-7731057 
See N-77-31067 


Dep. NTIS, PC A04/MF AOI 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF AOl1 


Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A05/MF AOl1 
Dep. NTIS, PC A09/MF AO1 
Dep. NTIS PC A10/MFAO1 


Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF AOI 
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Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
Technical Information Center, P.O. Box 62, 
Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 


Available from DOE Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO_ = Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the Technical Information Cen- 


ter, P.O. Box 62, Oak Ridge, Tennessee 
37830. 
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